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is the third letter of our alphabet. 
It was also the third letter in the 
alphabet used by the Semites, who 
once lived in Syria and Palestine. C comes from the 
sare letter as our С org. The Semites named it gimel, 
their word for a throwing stick. The sign is possibly 
adapted from an Egyptian Aieraglyphic,or picture symbol, 
for 4 boomerang. The Romans gave it its capital С 
form, and used it to indicate two sounds, that of g and 
that of k. They finally made two letters by adding a 
vertical stroke to the C to make С. See ALPHABET. 
Uses. C or c is about the 13th most frequently used 
letter in books, newspapers, and other printed material 
in English. As a grade, C means average on a school re- 
port сага. In Roman numerals, C means 00; in chem- 
istry. the element carbon. Used with other letters, C 
may represent a number of words, such as CBC, for Ca- 
nadian Broadcasting Corporation; C.O.D. for cash on de- 
livery: and L.C. for Library of Congress. It is also used for 
cent; for capacity in electricity; and in Latin, for circa or The third letter may have token its shape from an ancient 
circum, meaning about. АМ шеш шаре ove омен керен эр4 «реш» 
Pronunciation. In English, C is pronounced two оша OTA рын БР " 
ways, likes as in city and face, and like k as in camp. For 
the ssound, a person places his tongue against the edges 
of his lower front teeth and forces his breath through his 
open lips. For the & sound, he places his tongue back, 
with its sides touching the velum, or soft palate. The 
velum is closed, and the vocal cords do not vibrate. C is 
silent in such words as indict and fascinate. Sce PRONUN- 
CIATION. 1. J. GELB and J. М. WELLS 


The Romans, obout A.D. 114, gove 
C the curved form thot it hos today. 


The Greeks, about 600 B.C., 
wrote the letter os a right 
angle. They made it their third 
letter and called it gamma. 


The Small Letter ¢ developed from 
Roman writing about A.D. 500. By 
about 1500, it had its present form. 


C cc 


A.D. 500 


The Phoenicians, about 1000 
B.C, wrote C like a hook. 


The Egyptians, about 3000 
B.C., wrote with a picturesymbol 
that represented a boomerang. 
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СААВА. Sce KAABA. 

CAB. See Pepicas; TAXICAB. 

CAB. See Сгуп. AERONAUTICS BOARD. 

CABAL, kuh BAL, is a close-knit group of persons 
who work privately or secretly to carry out their own 
plans. The word has become a term of reproach, and 
implies plotting, scheming, and conspiring to over- 
throw legitimate authority. 

The term cabal is frequently associated with five 
members of the Privy Council under King Charles П of 
England. These men had widely differing points of 
view, but they united their efforts to carry out certain of 
the king’s more unpopular projects. By chance, the 
initials of their names—Clifford, Ashley, Buckingham, 
Arlington, and Lauderdale—spelled cabal. 

The Conway cabal was a famous group of American 
army officers and Congressmen who plotted to remove 
George Washington from his post as commander-in- 
chief in 1777. The cabal was named after Major Gen- 
eral Thomas Conway. His letter to General Horatio 
Gates was intercepted. When the plot was made pub- 
lic, it aroused unfavorable reaction and strengthened 
Washington’s position. W. M. SOUTHGATE 

CABALA, CAB uh luh, or kuh BAH luh, was a mystical 
movement in Judaism that flourished throughout the 
Jewish communities of Europe during the Middle Ages. 
Cabalists sought hidden symbolic meanings in every 
word and letter of the Hebrew Bible. The Zohar con- 
tains the fundamental teachings of the Cabala. 

CABBAGE, CAB ihj, is a common vegetable native to 
England and northwestern France, but grown through- 
out Europe, Asia, and America. Other leafy vegetables 
closely related to the cabbage include cauliflower, 
Brussels sprouts, broccoli, and turnips. 

Kinds of Cabbage. There are three kinds of cabbage, 
white, red, and savoy. The leaves of the plant grow close 
together to form a hard, round head. The leaves of the 
white and red cabbage are usually quite smooth, but 
have rather prominent veins. Those of the savoy appear 
wrinkled or blistered. White cabbage, which has pale 
green leaves, is the most popular type in the United 
States. People eat it raw in salads, cooked as a hot vege- 
table, or pickled as sauerkraut. Red cabbage, with its 
reddish-purple leaves, is not so popular as the white, but 
can be eaten raw or cooked. The savoy type perhaps has 
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CABBAGE 


MEMBERS OF THE 
CABBAGE FAMILY 


RUTABAGA 


TURNIP 


the best flavor. Chinese, or celery, cabbage is not a true cab- 
bage. Its long, thin leaves form stalks similar to celery 
Cultivation. Cabbage grown commercially under nor- 
mal conditions is a biennial. Farmers grow the plants 
one year, store them during the winter, and replant 
them in the spring to produce seed. Sometimes cabbage 
plants that have been subjected to cool weather (50° to 
55°F.) produce seeds rather than marketable heads. 
Many biennial plants show this response to cold weather. 
By controlling the temperature, farmers can make cab- 
bage plants produce a succession of either heads or seeds 
Temperatures of about 60° to 70°F. are most favorable. 
Cabbage seeds are small and look almost exactly like 
those of cauliflower, broccoli, or other similar plants. 
In regions with a mild climate, most farmers prefer to 
plant the seed directly in the field. They sow the seed in 
rows about three feet apart. When the young plants 
grow, workers thin the rows to allow a space of about 18 
to 24 inches between the plants. In regions with short 
growing seasons, farmers may start the seeds in a green- 
house or hotbed. They plant the seeds in small, shallow 
boxes called flats. Shortly after the plants sprout, 
workers transplant them to larger flats, spacing them 
two inches apart. The plants grow for another 8 to 10 
weeks, then workers transplant them to the field. How- 


Cabbage Pests. include cabbage butterflies, top, which develop 
from caterpillars, lower left, and Harlequin cabbage bugs, lower 


USDA 


ever, cach plant must re-establish itself every time it is 
transplanted, so growth is retarded. Therefore most 
farmers, particularly those in mild climates, seed cab- 
bage directly in the field. But home gardeners often 
prefer to buy the small plants. 

Insects and Diseases. Cabbage plants are attacked 
by aphids, cabbage loopers, maggots, cabbage worms, 
and other insects, Some insects eat the leaves, destroying 
the round shape of the head. Insecticides control the 
s but leave a poisonous residue on the cabbages. 
For this reason, farmers do not use calcium arsenate and 
DD | sprays on cabbage after the heads begin to form. 
Rotenone sprays are effective against young caterpillars 
and do not leave a poisonous residue. 

Diseases that affect cabbages include blackleg, club 


root. mildew, mosaic, root rot, and yellows. Club root 
and vellows are soil-borne diseases. Scientists have de- 
veloped cabbage varieties that are resistant to yellows. 

Scientific Classification. Cabbage belongs to the 


Cabbage Is Harvested by Cutting off the Heads. 


mustard family, Cruciferae. It is genus Brassica, species 
oleracea, variety capitala. Chinese cabbage is classified as 
B. pekinensis. Јонм Н. MACGILLIVRAY 


Related Articles in Wortp Book include: 


Broccoli Chinese Cabbage Mustard 
Brussels Sprouts Kale Turnip 
Cauliflower Kohlrabi 


CABBAGE PALM is the name given to several kinds 
of palm trees whose young leaf buds can be eaten. The 
name is sometimes used to mean only a palm of the 
West Indies, a relative of the royal palm. Its bud is 
said to have the flavor of young cabbage. The palmetto 
palm of the southeastern United States is sometimes 
called a cabbage palm. It has fan-shaped leaves and 
grows 30 to 50 feet high. The cabbage palm of the West 
Indies is a graceful tree which may grow more than 100 
feet tall. The bud is formed of new leaves that are devel- 
oping in the center of the leaf cluster and have not yet 
opened. The bud may be roasted, boiled, or eaten raw. 
The buds are not often used for food, because the trees 
are killed when the buds are removed. But many people 
consider them a delicacy. The cabbage palm is the state 
tree of Florida. 

Scientific Classification. The cabbage palms belong to 
the family Palmaceae. The West Indian palm is genus 


Roystonea, species oleracea. The common palmetto is genus 
Sabal, species palmetto. IVAN MURRAY JOHNSTON 


See also PALM; PALMETTO. 


CABINET 


CABELL, САН, JAMES BRANCH (1879-1958), was 
an American author. His fame depended largely on un- 
successful attempts to suppress his novel, Jugen (1919). 
Jurgen is one of a series of novels written between 1904 
and 1929, which deal with a fanciful, romanticized, 
medieval place called Poictesme. Cabell wrote about 
Poictesme in an aristocratically disillusioned way. He 
was deeply interested in genealogy and the aristocratic 
ideals of the conservative South, and the Poictesme 
series is perhaps the expression of the attitudes Cabell 
thought were appropriate to those ideals. When he 
finished the Poictesme novels, he announced that 
James Branch Cabell would write no more. All his 
books after that time were signed “Branch Cabell.” 

Cabell was born in Richmond, Va. He was graduated 
from William and Mary College. AKTWUR. MIZENER 

CABEZA DE VACA, kah VAY thah thay VAH kah, 
ÁLVAR NUNEZ (1490?-1557?), was a Spanish explorer 
in both North and South America. In 1528, as a mem- 
ber of an expedition attempting to colonize Florida, he 
was shipwrecked on the Texas coast. He and a few 
companions lived with difficulty among the Indians for 
several years. They finally reached Mexico on foot. His 
reports that great wealth lay north of Mexico led to the 
expeditions of Marcos de Niza into what are now 
Arizona and New Mexico, and of Francisco Coronado 
and Hernando de Soto. 

In 1541, Cabeza was appointed governor of Paraguay. 
He traveled through Brazil to reach Paraguay. The colo- 
nists later deposed him as governor, Сили E. NOWELL 

CABILDO. Sce New Orteans (Old and New). 

CABINET consists of a group of advisers who help the 
head of a government establish policies and make 
decisions. It is nearly always composed of the officials 
who supervise the executive or administrative opera- 
tions of a government. These officials usually have the 
title of minister, or secretary, of a department or office. 
The term cabinet is also used to describe a system of 
government in which officials who direct the executive 
work of the government also hold membership in the 
parliament or legislature. 


Cabinet of the United States 


Development of the Cabinet. The Constitution of the 
United States makes no mention of a Cabinet. In de- 
scribing the powers of the President, it states that “he 
may require the opinion, in writing, of the principal 
officer in each of the executive departments, upon any 
subject relating to the duties of their respective of- 
fices . .." In 1789, Congress established three depart- 
ments—State, War, and Treasury—and the office of 
the Attorney General. From the beginning, President 
George Washington frequently consulted with the secre- 
taries of these departments and the Attorney General. 
The first recorded meeting of this group of advisers, held 
in 1791, included the three secretaries and the Vice- 
President. Later, the Attorney General also attended 
these formal meetings. Historians believe that James 
Madison, in 1793, first used the term cabinet for this 
group. Р 

By the early 1800's, the cabinet was commonly 
thought of as the heads of the five executive depart- 
ments then operating. But not until 1907 did a federal 
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United Press Int 
statute first use the name of cabinet. Some Presidents 
discontinued Cabinet meetings. Andrew Jackson, for 
example, gathered about him a group of personal 
advisers who had great influence. This group became 
known as the Kitchen cabinet. Cabinets of this type are 
also called shadow cabinets 

Membership in the Cabinet is determined by the 
President. The Cabinet is now composed of the heads of 
the 10 executive departments. These are usually listed 
in the order in which their departments were estab- 
lished: (I) Secretary of State, (2) Secretary. of the 
Treasury, (3) Secretary of Defense, (4) Attorney Gen- 
eral, (5) Postmaster General, (6) Secretary of the 
Interior, (7) Secretary of Agriculture, (8) Secretary of 
Commerce, (9) Secretary of Labor, and (10) Secretary of 
Health, Education, and Welfare. The Secretary of De- 
fense holds the position in the list formerly held by 
the Secretary of War. See the separate article on each 
executive department, such as STATE, DEPARTMENT OF. 
For the order in which Cabinet members succeed to the 
presidency, see PRESIDENTIAL Succession. For the flags 
of the Cabinet members, see Frac (color pictures, 
Flags of the United States Government). 

The President has asked other officials in the execu- 
tive branch of government to take part in Cabinet 
meetings regularly. Since 1921, the Vice-President has 
attended these meetings. During the President’s ab- 
sence, he may preside over Cabinet meetings. In 1961, 
President John F. Kennedy invited UN Ambassador 
Adlai E. Stevenson to attend Cabinet meetings. 

The President calls meetings of the Cabinet at his 
pleasure. He usually holds them about once a week, 
in the Cabinet Room of the White House. He listens to 
the Cabinet’s advice, but does not have to follow it. No 
formal votes are taken in Cabinet meetings. A Secretary 
to the Cabinet prepares and circulates the agenda on 
which the meetings are based. He follows up decisions 
made in Cabinet meetings. 

As department heads, the members of the Cabinet are 
legal officers of the federal government. But as Cabinet 
members, they have no official standing in law. Cabinet 
members resign when a new President takes office, ac- 
cording to established custom. This enables the new 
chief executive to select Cabinet members of his own 
choosing. All members of the Cabinet receive a salary 
of $25,000 as heads of executive departments. 


The Cabinet System of Government 


How It Operates. The cabinet system of government 
is often called the parliament system of government. The 
officers who direct the executive work of the govern- 
ment are members of the parliament, or legislature, and 
are directly responsible to it. The cabinet cannot carry 
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Members of the Cabinet sit at their meetings in an order 
established by precedent. President John F. Kennedy’s Cabinet 
includes left to right, Postmaster General J. Edword Day; UN 
Ambossador Adlai E. Stevenson; Vice-President Lyndon B. Johr 
son; Robert S. McNamoro, Defense; Orville L. Freeman, Agricu 
ture; Arthur J. Goldberg, Labor; Abraham A. Ribicoff, Несін 
Education, and Welfare; Luther H. Hodges, Commerce; Attor: 
General Robert F. Kennedy; Dean Rusk, State; President Kennedy; 
C. Douglas Dillon, Treasury; and Stewart L. Udall, Interior. 


out policies without the support of the parliame: 

The official head of the government, such as a kir 
or president, selects the prime minister, or premier, 1r 
the parliament. The prime minister has the executiv 
authority in the government (see PRIME MINISTER). His 
advisers form the ministry (see MINISTRY). If one part 
has a majority in the parliament, the leader of that party 
usually becomes prime minister. He then selects men 
bers of his own party to head the other departments of 
the government. If no party has a majority, the king 
or president picks the man who can form a coalition, or 
combination of parties, to support him (see COALITION 
In such a cabinet, the prime minister must divide thi 
cabinet posts among members of his supporting parties 
so that the cabinet as a whole will have the support oí 
a majority in the parliament. 

A cabinet stays in power only as long as it has the 
support of the parliament. If the parliament refuses to 
approve a program that the prime minister considers 
the basis of his government, or if it votes “no confi- 
dence" in the cabinet, the cabinet resigns. The prime 
minister or his successor forms a new cabinet that has 
the support of parliament. In Great Britain, if the prime 
minister believes that the people support his program, 
he can dissolve parliament instead of resigning, and ask 
the people to elect a new one. Even with the support of 
parliament, a British cabinet cannot stay in power 
indefinitely. A prime minister must call a general 
election after he has been in office for five years. Coun- 
tries that have the cabinet system of government 
include Canada and most British Commonwealth and 
European nations. 

See also the Government sections of those country 
articles which have the cabinet system of government, 
such as CANADA, GOVERNMENT OF; GREAT BRITAIN 
(Government). 

CABINETMAKER is a skilled woodworker who makes 
or finishes woodwork, including the furniture, fixtures, 
and built-in parts of a home, office, store, or laboratory. 
A cabinetmaker must know how to design, shape, 
assemble, and repair all these features. His skills include 
inlaying, doweling, carving, and finishing. Much of the 
cabinetmaker’s work is not concerned with cabinets. 
For example, he may have to design, construct, and 
install a built-in ironing board, a linen closet, or some 
other type of built-in fixture. 

See also WOODWORKING. 

CABLE is a unit of nautical measurement. It is com- 
monly called a cable’s length, because it was once the 
approximate length of a ship’s cable, or anchor chain. 
The length varies. The British cable is 608 feet. In the 
United States, a cable is 720 feet. See also WEIGHTS AND 
Measures (Linear Measure [Nautical]). 


WiLLIAM С. CARLETON 


PETER TERZICK 


Principal Routes of the Underseas Cables. Аз many оз 
link the United States directly with the British Isles, 
ore токе the connection by way of the Azores, Twenty 


CABLE is a rope made of wire that is used to transmit 
telegraph and telephone messages or electric power. 
ı communications, the term cable applies chiefly to 
rine cable laid under water to carry telegraph 
and telephone messages across the world's oceans. Suc h 
ibles may be thousands of miles long and can transmit 


legraph messages totaling 400 words a minute 
heavy wire rope is also called cable. 


Telegraph Cables 


In sending a cable message, the words are typed on a 
machine, similar to a typewriter, that punches holes in 
єт tape. This tape is run through another machine 
»roduces signals by reversing the direction of the 
electrical current in accordance with a code. The signals 
go over the cable to the receiving end, where a machine 
changes them back into written form. 

Telegraph Cable Systems. The first Atlantic cable 
linked Newfoundland and Ireland. Shorter cables and 
wires completed the connection between New York City 
and London. Cables were laid across the Pacific Ocean 
in 1902. They join Canada, Australia, and New Zea- 
land. The United States Army has cables connecting 
Seattle, Wash., with Alaska and the Aleutian Islands. 
Cables connect Australia with India, and India with 
Africa. There is a series of cables around Africa. The 
North Atlantic Coast of Africa is connected by cable 
with Europe and South America. There are several 


Rubber, gutta percho, 
or synthetic material 
insulation | 


Copper wire М 


Permalloy tape 
Jute core 


serving 


Parts and Materials in a Modern Cable. Outer layers 
strengthen and protect the cable, Permalloy tape keeps mes- 
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cables connect the United Stotes wilh vorious ports of Europe 
Other lines link the vorious continents, leading os for north os 
Iceland and to the southern tip of South Americo. 


cable stations along the Atlantic апа Pacific coasts of 
South America. These are connected with Africa, Eu- 
rope, and North America. By means of these stations, 
cable messages can be sent quickly from continent to 
continent. 

The Atlantic Telegraph Cable was the beginning of 
fast communication across the seas. If the cable had 
been in operation in 1815, the last battle of the War of 
1812 might have been prevented, The battle of New 
Orleans was fought 15 days alter a treaty of peace had 
been signed at Ghent, Belgium (see War of 1812 [° The 
Needless Battle"]). Then it took at least 20 days to send 
a letter from Europe to the United States. 

The Adantic cable made it possible to send and an- 
swer a message in only a few hours. The first successful 
cable across the Atlantic was laid by Cyrus W. Field in 
1866, after many earlier attempts to lay such a cable. 
"These earlier cables often broke because they could not 
carry their own weight when they were being laid in 
deep water. Also, there was no accurate means of taking 
soundings of the depth as the cable-laying ship passed 
over the heights and depths of the ocean bottom. 
Matthew Fontaine Maury and other engineers in the 
United States Navy discovered that the ocean bed be- 
tween Newfoundland and Ireland was almost level and 
composed of soft mud. Field began plans to lay a cable 
across this part of the ocean. In 1855, he laid a short 
telegraph cable between Canada and Newfoundland, 


Steel armor wires 


Jute serving, saturated with 
a preservative compound 


sages from being jumbled even when they are rushed over the 
wire at a rate of more than 2,000 letters per minute. 
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CABLE 


but this cable broke. The next year he succeeded in lay- 
ing the cable. Then for nine years he tried to complete 
the cable from Newfoundland to Ireland. ‘Twice the 
cable broke. In 1858, the United States warship Niagara 
and the British warship Agamemnon laid a cable that 
did not break. But it failed after a few weeks’ service. 
In 1865, Field raised enough money to try again. He 
rented the British iron steamship Great Eastern, the 
largest ship then afloat. This ship lost a thousand 
miles of cable on its first trip. On the second trip Field 
succeeded. 

Messages traveled slowly on the 1858 cable. It took 
more than an hour to send Queen Victoria’s cabled 
greeting to President Buchanan. If the signals were sent 
any faster, they became too weak and distorted to be 
read at the receiving end. There, a galvanometer used 
the feeble current to transmit energy to a coil suspended 
in the field of a permanent magnet (see GALVANOME- 
TER). A tiny mirror no larger than a dime was mounted 
on the coil. Currents of varying direction caused the coil 
and the mirror to be turned in one direction or the other. 
A strong light focused on the mirror threw a reflection 
onto a scale 3 feet away. This instrument, invented by 
Lord Kelvin, was called a reflecting galvanometer. The 
operator on one side of the ocean made the mirror 
turn on the other side of the ocean, thus transmitting 
Morse Code dots and dashes. 

Later, means were found to increase the current at 
the relay stations by devices called magnifiers. These 
devices are still used, but electronic amplifiers have 
taken their place in the faster cables. For many years 
messages were received and retransmitted by hand at 
each relay point along the route, causing delays and 


errors. As speed of signaling increased, automatic relay 
transmitters replaced relaying by hand 

Submerged repeaters have been developed, whic! 
reshape and amplify the signals at sea. They can |x 
spliced into a cable, and operate for years without 
tention. These repeaters greatly increase the range 
frequencies which can be received over the cable. 

Cost of Messages. Charges for cable service are mu: 
less than they were at first. A word code has bec 
worked out which allows one word to mean an ent 
sentence. A cable from the United States to Lond: 
now costs 21 cents a word. Messages to countries 


Continental Europe are sent for 25 cents a word. Thes: 
cablegrams are delivered immediately. A letter-telegra 
provides overnight service. It costs $2.31 for 22 wor 
or less, and 103 cents for each additional word. 


Telephone Cables 


Land Telephone Cables carry long-distance tele- 
phone conversations and television programs. Tho 
consist of coaxial cables equipped with a repeater eve: 
few miles (see Coaxrar, CABLE). One cable usually 
includes four or more coaxials. Each coaxial is equipped 
with one-way amplifiers that can transmit a broad 
band of frequencies. A two-way system normally 
requires a pair of coaxial conductors to transmit mes- 
sages in one direction and another pair to carry mes- 
sages in the other direction. 

Underwater Telephone Cables may stretch more 
than 2,000 miles across ocean bottoms at depths of 2 to 3 
miles, Like transoceanic telegraph cables, they must be 
strong enough to support the weight of several miles 
of cable without breaking as they are being laid. Fo: 
these reasons, a submarine cable usually consists of a 
single coaxial. If one-way repeaters are used, two 


Brown Bros 


st be laid so messages сап be sent in both 


-power source at the shore station must 
voltage, because the current has to travel 
than 2,000 miles of cable and intervening 
But the voltage cannot exceed a certain 
г electrical noise will be produced in the cable 
Che voltage limits the number of repeaters of a 
є that can be used. The repeaters on sub- 
ibles are spaced much more widely apart than 
1 cables. The band of transmitted frequencies is 
wrower, and the number of telephone circuits 
smaller, than on land cables. 
first transatlantic telephone cable system went 
ervice in 1956. The 2,250-mile ocean section 
b n Newfoundland and Scotland consists of two 
cé ach with 51 repeaters. The repeaters are long, 
5 and flexible, and only a little larger than the 
diameter of the cable. For this reason, the cable 
»ped with these repeaters can be laid from the cable 
› in the same manner as a cable without repeaters. 
ystem provides 36 telephone circuits. The exten- 
ystem from Newfoundland to Nova Scotia con- 
sists of a single cable equipped with 16 two-way 
repeaters and provides 60 telephone circuits, These 
repeaters are in a rigid housing and cannot be laid in 
the same way as the cable equipped with flexible one- 
way repeaters. In 1957, a 36-circuit, two-cable system 
running 2,400 miles from Point Arena, Calif., to Hanau- 
near Honolulu, Hawaii, was completed. In 


ma Bay 


1955. a cable was laid between Newfoundland and 
France to provide direct telephone communication 
between the United States and Europe. Plans were also 
announced in the late 1950's for а 30,000-mile inter- 
continental single-cable system to provide communica- 


ATransatlantic Telephone Cable, 
completed in 1956, stretches from 
Clarenville, Newfoundland, to Oban, 
Scotland. Workers at Clarenville 
pulled the first section of the cable 
ashore from the British ship Monarch, 
above. A giant spindle in the ship, right, 
held the miles of cable. 


The First Atlantic Cable to trans- 
mit messages went into operation in 
1866. Cyrus W. Field rented the Brit- 
ish steamship Great Eastern to lay the 
cable. Operators sent the messages 
by Morse Code. 


CABLE 


tion among the British Commonwealth nations. 


Submarine Power Cables 


Underwater clectric-power cables are used where a 
I 


hydroelectric source of power is separated from an 
Such 
cables run to Vancouver Island in Canada and across 
the St. Lawrence River. These cables are extremely 
heavy and large in diameter. But they 


peaters, and the distances and depths involved are 


industrial region by a narrow seaway power 


require no re- 


usually moderate. New submerged power-cable systems 
have been planned to cross the English Channel and 
the clectric-power systems of and 


connect France 


Great Britain. 


Wire Rope 


Rope made of wire has many uses, especially in 
engineering. For example, cable is widely used to sup- 
port suspension bridges and cable railway systems. 
Derricks and cranes lift enormous weights with cables. 
Ships use cables on their loading and unloading booms. 

There are four standard types of cables based on the 
way they are made. The first type consists of 6 strands 


of 7 wires cach closed around a fiber core. The second 


type consists of 6 strands of 19 wires each. The third 
type consists of 6 strands of 37 wires each, and the 
fourth type of 8 strands of 19 wires cach. The type of 
cable used depends on the strength and flexibility 
required, Ермохр H. LrAVEY 

Related Articles in WoRLD Book include: 
Field (Cyrus West) Maury, Matthew F. 
Gutta-Per Morse Code 
Kelvin, Lord Permalloy 


Telegraph 
Telephone 


United Pross Int 


CABLE, GEORGE WASHINGTON 


CABLE, GEORGE WASHINGTON 
/ rican author, became known for his books about 
old French New Orleans 
His works include the col- 


1844-1925), an 


lection of short stories, Old 
Creole De 
novelette Madam 
1881 


Grandissimes 


(1879); the 
Delphini 
; and the novels, 7% 
(1880) and The 
Cavalier Cable was 
born in New Orleans, La., 


1901 


and fought for the Confed- 
eracy during the Civil War. 
But he later moved to Mas- 
sachusetts, where he did 
much humanitarian work, 
particularly for the Ne- George W. Cable 


groes. EDWARD WAGENKNECHT 

CABLE CAR is a vehicle that is pulled by a cable, 
and carries passengers or freight. It provides a fast, 
safe way to carry a load up and down a steep grade. 

Andrew S. Hallidie invented the cable car in 1873 to 
be used on the steep hills of San Francisco. The cable 
cars of San Francisco have since become a landmark 
and tourist attraction of the city. They run on rails and 
are pulled by an endless steel cable moving in a slot 
beneath the street surface. 

Another type of cable car runs on cables suspended 
in the air between towers. Many ski lifts are of this type. 
The world's longest cable-car line transports ore бо 
miles from a Swedish minc. 

CABOCHON. See Gem (Cutting and Polishing). 

CABOOSE, kuh BOOS, is the brightly colored car 
that marks the end of every freight train. It serves as the 
office of the conductor and the “home” of the train 
crew. See also Ramroap (Freight Cars; pictures). 

CABOT, КАВ ut, is the family name of two navi- 
gators, father and son, who made the first English 
voyages to the North American continent. They were 
John Cabot (1450-1498) and Sebastian Cabot (1474- 
1557). The Cabots were Italian, but they were living in 
Bristol, England, when Christopher Columbus made 


his voyage to A са. They decided to look 1 
to the Spice Islands of the East I 
The Cabots expected to land: 


d to take a rou 


shorter route 


reach the 


west. But they pla 
slowed 


Columbus 

The Cabots sailec 
America on June 24 
land or Nova Scotia 
believed they had discovered a continental arc 1 


1497. The voyag 


in May, 1497, û ached N 
They landed on either Newf 
They sailed along t 


returned to Bristol on Aug. 6, 
England a claim to the mainland of North Ar 
and prepared the way for the founding of the I 
Hisrory OF 


Passa 


colonies in America. See CANADA, 
picture, The English Explorer); NORTHWEST 
In May, 1498, John Cabot sailed from Bri 


details of 


second voyage. No exact this voy 


known, as nothing authentic was ever heard of 
It is generally assumed that he 


Greenland and south as far as North Carolina. 


ed north as 1 5 


u 


Sebastian Cabot served Spain as pilot-major 


several years. In 1526, he visited Paraguay and tł 


de la Plata in South America. In 1548, he returne 
England, where he became an expert adviser to the 
Russia Company. He drew up plans for the pioneer 
voyage to discover a Northeast Passage to the Orient. 
The trip was made in 
The voyagers re- 
turned in 1554, with a let- 
ter from the Russian €zar 
inviting trade relations 
with Europe. James G. ALLEN 

CABRAL, uh VRAHL, 
PEDRO ÁLVARES (1467?- 
1519?), a Portuguese fleet 
commander, landed on the 
coast of what is now Brazil 
on Apr. 22, 1500. He took 
possession of the land in 
the name of the king of 
Portugal. The Portuguese 
government sent Cabral to 
follow the route of Vasco da Gama around the Cape 
of Good Hope to India (see Da Gama, Vasco). But, for 
unknown reasons, Cabral drifted off course. 


Brown Bros 
Pedro Alvares Cabral 


Brown Bros. 
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John Cabot, above, made 
his first voyage to North Amer- 
ica in 1497. On his return to 
England, left, he described to 
King Henry VII, seated, the land 
he had explored and claimed 
for England along the northern 
coast of North America. 


Spaniards, under the command of Vicente Yáñez 
visited a distant part of the Brazilian coast 
$ carlier in 1500. However, the new land Cabral 
] was within Portuguese limits, as decided һу a 

1 404 (see LINE OF DEMARCATION) 
( | discovered Madagascar on his voyage to 
I 1. In India, he made trade treaties. He returned to 
List in 1501, 


and nothing is known of his life after 
Cuantes E, омад, 


CABRERA, MANUEL ESTRADA. See GUATEMALA 


Di rship and Progress). 

CABRILLO, JUAN RODRÍGUEZ. See CALIFORNIA 
S h and English Exploration). 

CABRILLO NATIONAL MONUMENT in San Diego, 
Ca is a memorial to the Portuguese explorer Juan 
Rodriguez Cabrillo, who discovered San Diego Bay on 
Sept. 28, 1542, while in the service of Spain. The monu- 
ment, established in 1913, covers 80} acres. For loca- 


tion CALIFORNIA (color map). 

CABRINI, kuh BREE nee, SAINT FRANCES XAVIER 
(1850-1917), was the first American citizen to be de- 
ured a saint by the Roman Catholic Church. She was 
canonized, or made a saint, in 1946. In 1950, Pope Pius 
XII named her the patron saint of emigrants. 

She was born MARIA Frances CABRINI in Lombardy, 
Italy, the thirteenth and 
youngest child of a farmer. 
Her family was seriously 
religious, and early in her 
life she wanted to be a mis- 
sionary in China. She was 
trained to be a school- 
teacher. When she was 30, 
she established the Mis- 
sionary Sisters of the Sacred 
Heart, an order originally 
for the instruction of poor 
children. 

In 1889, the nun came 
to the United States, where 
she immediately displayed 
the courage, hope, vision, and endurance of a pioneer. 
She lived in New York City and Chicago, and traveled 
in Latin America. She and her followers opened a num- 
ber of charitable institutions, including orphanages, 
schools, and convents. She also founded hospitals, in- 
cluding the Columbus Hospital in New York City in 
1892 and the Columbus Hospital in Chicago in 1905. 
In 1909, she became an American citizen. 

Two miracles were credited to her after her death. Her 
body is in Saint Frances Xavier Cabrini High School in 
New York City. Marraew A. Fitzsimons and FULTON J. SHEEN 

CABRIOLE. See FURNITURE (Queen Anne). 

CACAO, kuh KAH oh, is an evergreen tree whose 
seeds, or beans, are used to make chocolate and cocoa. 
The cacao tree may grow 25 feet high. Its fruit is a 
melonlike pod that may be 12 inches long. The cacao 
seeds, imbedded in the pod, are about the size of lima 
beans. They range in color from light brown to purple. 
Cacao trees are cultivated in Central and South Ameri- 
ca, the East and West Indies, and West Africa. The 
beans supply not only chocolate and cocoa, but also 
cocoa butter, used in candies and medicines. At one 
time, the people of Mexico and Central America used 
cacao beans as money. See also CHOCOLATE; Cocoa. 


Cabrini League 
Saint Frances Cabrini 


Hershey Chocolate Corp. 
The Cacao Tree bears seed pods on short stems close to the 
trunk. The pods contain the beans used to make chocolate and cocoa. 


Scientific Classification. Cacao trees belong to the 
Sterculiaceae. They make up the genus Theobroma, 
species cacao. WILSON Роркхок 


CACHALOT. Sce Sperm WHALE. 

CACHE, cash, is a storage or hiding place for provi- 
sions, fuel, or valuables. A cache may be made under 
rocks or snow or beneath the ground. It may be placed 
in trees or on poles. In polar regions, overland expedi- 
tions extend the range of trail journeys by establishing 
caches of supplies at intervals along the way. These 
supplies, needed for the return trip, lighten the load on 
the outbound journey. PAUL A, брів 

CACIQUE. See Рнплррг Spanish Rule). 

CACKLING GOOSE. See CANADA Goos 

CACTUS is any one of a family of plants, most of 
which live in North America. Almost half of the 1,000 
different kinds of known cactus grow in Mexico. In the 
United States, cacti are found in greatest abundance in 
the Southwest. 

Most cacti live in dry regions. They are well suited to 
places with little rainfall. In most other plants, the food 
for the plant is made in the leaves, and the leaves also 
give off water. In the cactus, most of the leaves have 
disappeared so that the plant may better hold its mois- 
ture. The fleshy stems of the cactus plant have taken 
over the task of making food for the plant. These stems 
can store water. The kinds of cactus called barrel cactus 
are examples of plants able to store water. If the top of 
a barrel cactus is sliced off and the pulp inside the plant 
is mashed, several quarts of sticky juice can be obtained. 

Most cactus plants are protected by sharp bristles and 
spines. The spines of the cactus help protect it against 
animals that live in the desert. Were it not for these 
spines, the cactus plants would be eaten and die out. 
The spines grow from parts of the plant called areoles, 
which look like tiny cushions. The areoles are arranged 
in definite patterns over the surface of the plants. The 
new branches and beautiful flowers of the cactus also 
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Josef Muench Huntington Botanical Gardens Josef Muench 
A Fine Clump of the Rare Organ- The Barrel Cactus contains much sticky juice, The Saguaro, or Giant Cactus, may 
Pipe Cactus, growing in Organ-Pipe which has saved the lives of thirsty travelers grow 50 feet tall and have 50 arms, 
Cactus National Monument, Arizona. lost in the desert. It is the state flower of Arizona. 


P&A Josef Muench 
The Night-blooming Cereus has handsome flowers and twin- The Bishop’s-Hat Cactus is a compact plant with hairy white 
ing stems. Its fragrant blooms open about midnight. spots instead of spines, and large yellow flowers. 


George Olin, Josef Muench George Olin, Desert Magazine 
The Fishhook Cactus has hooked Plants of the Old Man Cactus make interesting A Purple Hedgehog Cactus. The 
spines, from which it gets its name. garden specimens, because of the dense mass of hedgehog cacti have long sharp 
Its flowers are white and rose. grayish hair which shields them from the sun. spines like those of a hedgehog. 


t Magazine 


grow, like the spines, from the areoles of the plant. 

[he roots of the cactus plant are covered with a cork- 
like bark and lie close to the surface of the ground. They 
spread far out so they can catch the water from light 
rains and quick floods that may take place in desert 
areas. А small cactus plant not more than 3 feet tall 
may have roots over 10 feet long. 

Kinds of Cacti. Cacti differ greatly in shape and size. 
Some are low, weak bushes. Others grow like vines with 
roots that are exposed to the air. Some are straight or 
bushy. while others grow as big as trees. 

I he largest cacti belong to a genus called Cereus, The 
saguaro, or giant cactus, is a member of this group. It 
grows in forests or scattered groups in the lands that 
drain into the Gulf of California. Indians of Arizona use 
the dried woody ribs of the saguaro stems for fuel and 
for making frames for their houses. The fruits of this 
cactus ripen in June and July, The Indians eat these 
fruits cither fresh or as preserves. 

Many beautiful smaller plants are also members of 
the Cereus group. These include the night-blooming 
cereus, whose large flowers open during the night. 

A kind of cactus called Pilocereus is often grown in- 
doors. These cacti have white hairs instead of stiff 
spines, and are called old man cacti. 

A small cactus called peyote grows in northern Mexico 
and southern Texas. This cactus contains a powerful 
narcotic once used by Indians in religious rites. 

The people of Mexico find uses for the many kinds of 
cacti that grow in their country. The joints of a flat- 
leaved cactus called opuntia are eaten boiled or fried. 
The flowers can be made into salads. The juicy fruits of 
this kind of cactus are eaten raw or cooked. The seeds 
of many different kinds of cacti are ground up into a 
meal and made into cakes. The people grow the bushy 
cacti in hedges around their houses. 

Several kinds of opuntia, called chollas, grow in the 
southwestern United States. Their joints have barbed 
spines. These spines break off easily and cause great 
pain when they work into the flesh of men or animals. 

Luther Burbank, the plant breeder, developed a spine- 
less cactus that proved to be a useful source of food for 
both men and animals. 

Cacti as House Plants. Small kinds of cacti are pop- 
ular house plants, because they can live in dry, artificial 
heat better than most plants. They should be potted in 
light, sandy soil with good drainage. 

Scientific Classification. Cactus plants belong to the 
cactus family, Cactaceae. The giant cactus, or saguaro, is 


genus Cereus, species gigantea. The peyote is Lophophora 
williamsii. EDMUND С. JAEGER 


Related Articles in WorLD Book include: 

Arizona (Natural Organ Pipe Cactus 
Resources; color National Monument 
picture, The Saguaro) Prickly Pear 

Flower (color Saguaro National 


picture, Flowers Monument 
of the Desert) Southwestern States 
Mescaline (picture) 


CADDO INDIANS, КАН doh, formed a group of 
allied tribes that once lived in Louisiana, Arkansas, and 
Texas. Caddo is an abbreviation of the native name 
Kadohadacho, meaning real chiefs. 

The Caddo lived in large houses of post framework 
Covered with grass. Each house held several families. 
The Caddo cultivated fields of corn, beans, and pump- 


CADILLAC, ANTOINE DE LA MOTHE 


kins, and collected wild grapes and berries. They also 
hunted deer, bear, wild fowl, and buffalo. The men cut 
and traded the wood of the Osage orange, the favorite 
bowwood among tribes of the western plains. The 
women made excellent pottery. Caddo chiefs were 
highly respected, and rode from place to place on litters 
or on the shoulders of their subjects. 

Early Spanish explorers learned to respect the Caddo 
warriors, who bravely hurled fire-hardened lances at the 
invading soldiers. But explorers who came from Mexico 
about a hundred years later, in the middle 1500's, 
knew these Indians as Texas or Tejas, meaning friends. 
When French explorers met the Caddo in the 1680's, 
they found these Indians riding swift Spanish horses. 
During the 1700's, warfare between the Spanish and 
French in Caddo territory killed many of these Indians, 
and most of the remainder moved to Texas. 

In 1855, the U.S. government assigned the Caddo a 
reservation on the Brazos River in Texas. They were 
moved in 1859 to southwestern Oklahoma, where their 
descendants still live. Joun C. Ewrns 

See also TExas (Indian Days). 

CADENCE is rhythm of sound or motion. In music, 
it is the closing air or tune of a song, or of a phrase or 
movement within the composition. In present-day 
music, a perfect cadence is the progression of the dominant 
chord to the tonic. 

CADET, kuh DET, is the name used for student 
officers at the United States Military and Air Force 
academies and at some private military schools. Stu- 
dents in the United States Navy and Air Force flying 
schools are also called cadets. Students at the United 
States Naval Academy were formerly called naval cadets. 
They are now called midshipmen (see MIDSHIPMAN). 
English and Canadian military academies also use the 
term cadet. Cadet is a French word which means younger 
son. Елвкіров Corsy 

See also Unrrep Srates Ar Force ACADEMY; 
Unrrep SrATES MILITARY ACADEMY. 

CADILLAC, ANTOINE DE LA MOTHE (1656?-1730), 
a French colonist, founded Detroit, Mich. He also 
served as governor of French Louisiana. 


Antoine Cadillac landed in Detroit with 50 settlers and 
50 soldiers. At that time, he named the city Fort Pontchartrain. 


Brown Bros. 


II 


CÁDIZ 


Cadillac was born in Gascony, France. After army 
service, he went to America in 1683, and lived in Nova 
Scotia and in Maine. In 1694, he received command of 
Mackinac (Mich.), then the most important fur-trading 
post in the west. The French abandoned their western 
posts in 1697, and Cadillac returned to France. He ob- 
tained a grant for the Detroit area, and took a large 
number of colonists there in 1701. 

In 1711, he was recalled to France, where King Louis 
XIV appointed him governor of Louisiana. Cadillac 
early became unpopular and failed to establish a pros- 
perous settlement. In 1716, he returned to France and 
retired. WILLIAM P. BRANDON 

CÁDIZ, kuh DIZ (pop. 98,754), is one of the great 
seaports of Spain. It lies on the Atlantic Ocean, 60 
miles northwest of Gibraltar. Cádiz has long been 
Spain's chief naval station, and ships of many nations 
use its excellent harbor. For location, see SPAIN (color 
map). 

The Phoenicians founded Cádiz in 1130 B.C., and 
many experts believe it to be the oldest city in Europe. 
The settlement prospered and became one of the great 
outposts of Phoenician power. About 550 B.C., Cádiz 
found itself threatened by local Iberian tribes, and 
called on Carthage for help. Carthage sent forces to 
help Cádiz, but the Carthaginians captured the city. 
The Romans seized Cádiz from the Carthaginians in 
205 в.с. Hundreds of years later, the city became а 
Moorish stronghold. In 1262, King Alfonso XI of Cas- 
tile drove the Moors out of Cádiz. Christopher Colum- 
bus sailed from Cádiz in 1493 on his second voyage to 
America. During the next 100 years, when Spain had a 
world-wide empire, the riches of the American colonies 
poured into the city, and Cádiz became wealthy. Cádiz 
is the capital of Cádiz province. WALTER C. LANGSAM 

CADMAN, CHARLES WAKEFIELD (1881-1946), was 
an American composer. He wrote songs, operas, and in- 
strumental works that reflected his interest in American 
Indian music. His operas include Shanewis (1918) and 
The Sunset Trail (1925). He also wrote the songs “At 
Dawning” and “From the Land of the Sky-Blue 
Water." He later turned to other subjects, as in the 
opera A Witch of Salem (1924), and in the orchestral 
piece Dark Dancers of the Mardi Gras (1932). 

Cadman was born in Johnstown, Pa. He received his 
education in Pittsburgh, where he studied harmony with 
Leo Oehmler, organ with W. K. Skinner, and orches- 
tration with Luigi von Kunitz and Emil Paur. For 12 
years Cadman was an organist in Pittsburgh, and from 
1908 to 1910, he served as music critic for the Pittsburgh 
Despatch. GILBERT CHASE 

CADMIUM (chemical symbol, Cd) is a white metallic 
element that looks much like tin. It has an atomic num- 
ber of 48 and an atomic weight of 112.41. Cadmium 
melts at 320.9°C. and boils at 767°C. Friedrich Stro- 
meyer of Germany discovered the metal in 1817 as a 
by-product in the smelting of zinc ore. Electrolysis or 
distillation separates cadmium from zinc. 

Engineers have found many uses for the metal. Its 
alloys help reduce friction and offer great resistance to 
fatigue. Cadmium goes into alloys for automobile bear- 
ings. It is softer than zinc and resists corrosion better, 
and often replaces zinc in galvanizing iron and steel. 


Ig 


The usc of cadmium barriers has greatly speeded 
American atomic-fission operations. Nickel-cadmium 


cells can replace lead-acid storage batteries for many 
noses, because they last much longer (see BATTERY 
[The Nickel-Cadmium Cell; color picture]). Cadmium 


cells are standards for the most accurate voliage 
measurements, 

See also ELEMENT, CHEMICAL (table). 

CADMUS, in Greek mythology, was the son of Age- 
nor, king of Phoenicia. He set out to find his sister 
Europa, whom Zeus had stolen. But an oracle told him 
his search was useless, and directed him instead io 
follow a cow. Cadmus was to build a city where the 
cow lay down. A dragon was guarding the spot. Cad- 
mus killed the dragon and sowed its teeth in the ground. 
At once, armed men sprang up and fought with each 
other until only five were left. These five helped Cad- 
mus build the city of Thebes in Boeotia (see THEBES). 
From Phoenicia, it is said, he brought the alphabet 
into Greece. 

CADMUS OF AMERICA. Scc Sequoya. 

CADRE. See Army, Unrrep States (World War 11). 

CADUCEUS. See Mercury. 

CAECILIAN. See AMPHIBIAN. 

CAECUM. Sce INTESTINE. 

CAEDMON, KAD mun, was an English poet who 
lived in England in the late 600's. An uneducated 
herdsman, Caedmon entered the monastery of Whitby 
late in life. The Venerable Bede reported in his Ecclesi- 
astical History that Caedmon dreamed he was com- 
manded to sing the praises of God (see Bene). To the 
monks’ surprise, Caedmon sang what is now known as 
Caedmon’s Hymn. This song, the only authentic poem 
Caedmon left, praised God in the heroic tradition of 
Anglo-Saxon poetry (see ENGLISH LITERATURE [The 
Anglo-Saxon Period]. The monks believed that they 
had witnessed a miracle. 

The Hymn influenced much later Anglo-Saxon poetry. 
Critics once credited paraphrases of the books of Genc- 
sis, Exodus, and part of Daniel to Caedmon, but they 
now believe these paraphrases confirm Caedmon's in- 
fluence, not his authorship. GEORGE Е. SeNsaBavucit 

CAERNARVON, kahr NAHR vun (pop. 9,200), is a 
town on the northwestern coast of Wales. It lies on the 
Menai Strait, just across from the island of Anglesey. 
For location, see GREAT BRITAIN (color map). Caernar- 
von is famous for its castle, which dates from the 1200’s. 
The first English Prince of Wales, later Edward II of 
England, was born in Caernarvon. Ancient walls still 
stand in the town. Davip WILLIAMS 

CAESAR, SEE zur, was a title which came from the 
family name of Gaius Julius Caesar, who ruled Rome 
as a monarch without a crown from 49 to 44 B.C. Octa- 
vian, Caesar's adopted nephew, took his uncle's name 
and added to it the name of Augustus. The next four 
Roman emperors all had some claim, by family or 
adoption, to the name of Caesar, which became so 
closely associated with the idea of the emperor that it 
was a kind of title. In choosing the person to follow him 
as supreme ruler, the emperor would confer upon his 
selected heir the title Caesar. In the days of the Byzan- 
tine Empire, any person chosen as ruler of a country 
under the Empire might be called Caesar. In the Russian 
language the title became czar, and in German speech, 
Caesar was changed to kaiser. 


Скоксбк L. Bist 
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Caesar, Landing with His Roman Legions on the Coast of Britain, Battled the Defending Britons. 


CAESAR, SEE zur, GAIUS JULIUS (100?-44 B.C.), a 
Roman general and statesman, was one of the greatest 
men in the history of the world. He was born in Rome 
of an aristocratic family, but he did not favor continued 
control by a small, conservative group. He wished to 
rule by himself. He also felt that Rome had obliga- 
tions to its subject peoples, and he wanted to improve 
the government of the empire. 

Caesar's radical viewpoints grew stronger when, at 
17, he married Cornelia, the daughter of Lucius Cor- 
nelius Cinna. Cinna led the Marian group, followers 
of Gaius Marius, a great popular leader. Lucius Sulla, 
the aristocratic dictator of Rome, ordered Caesar to di- 
vorce Cornelia, but he refused. Caesar was then forced 
to leave Rome, and went to Greece to study philosophy 
and oratory. Sulla later pardoned him, and he returned 
to Rome. 

From that time, Caesar became increasingly inter- 
ested in public affairs, and tried always to gain the 
favor of the people. In 65 в.с., he was elected to direct 
public works and games. He won favor because he 
spent much money to provide recreation for the people, 
although he went heavily into debt to do so. In 62 
B.C., he became praetor, the office next in rank to con- 
sul (sce PRAETOR). 

Alliance with Pompey. Catiline, a dissatisfied Roman 
politician, plotted a revolt. In breaking up this plot, 
leading aristocrats sought to disgrace the entire group 
of popular leaders, including Caesar (see CATILINE). 
But they failed to hurt his political prospects. After a 


year as propraetor, or governor, of a Spanish province, 
he returned to Rome. 

In бо в.с., Caesar allied himself with Marcus Li- 
cinius Crassus and Gnaeus Pompey in the First Trium- 
virate, an alliance that ruled Rome. Crassus was a man 
of enormous wealth and political ambition. Pompey 
had returned from Asia Minor in 62 в.с. as the great 
military leader of the day and the idol of the people. 
The three took power when, through violence and 
bribery, Caesar was elected a consul in 59 в.с. He used 
force to push through the Triumvirate's program, and 
won the undying hatred of the conservatives. He took 
for himself the post of proconsul of several provinces 
north of Italy for a five-year term. The term was later 
extended to 10 years. 

Campaigns in Gaul. By training, Caesar was a poli- 
tician rather than a soldier. But he knew he needed 
military fame and a loyal army to gain more power. 
Once he began his campaigns in Gaul (France), it be- 
came clear that he was a military genius. During his 
nine years in Gaul, he lost only two battles in which he 
personally took part. He conquered all territory cast to 
the Rhine River, drove the Germans out of Gaul, and 
crossed the Rhine to further impress them with the 
might of Rome. He also invaded Britain twice, in 55 
and 54 B.C. 

Civil War. Although great public thanksgiving cele- 
brations were held in Rome for his victories, not every- 
one rejoiced over Caesars conquests. Pompey became 
alarmed at Caesar's success. He grew less friendly after 
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Culver 


Caesar's Third Wife Was Calpurnia. 


the death of his wife Julia, Caesar's daughter, in 54 
в.с. Crassus died in 53 в.с. Finally, Pompey's jealousy 
threw him into an alliance with the conservatives, who 
ordered Caesar to give up his army in 49 B.C. 

Caesar had no intention of surrendering his army and 
leaving himself defenseless. He led 5,000 men across the 
Rubicon, a stream that separated his provinces from 
Italy. After this hostile act, there was no turning back. 
Caesar had provoked a civil war, his greatest step to- 
ward grasping supreme power. Because of the enormous 
risks involved, the expression “Чо cross the Rubicon" 
has come to stand for making an important decision 
that cannot be changed. 

Caesar marched on Rome, meeting little opposition. 
Within 60 days, he made himself master of Italy. But 
it took him nearly five years to complete his conquest 
of the rest of the empire. In 49 B.C., Caesar had himself 
appointed dictator and consul, as well as tribune for 
life. He met Pompey's army in Greece where, at Phar- 
salus in 48 B.c., he defeated the man who had dared 
oppose him. He then followed Pompey to Egypt and 
found that his enemy had been murdered. There, Caesar 
met and fell in love with Cleopatra. 

Last Victories. Before returning to Rome, Caesar 
won the war he fought to make Cleopatra ruler of 
Egypt. He later brought her to Rome. Caesar won his 
next victory in 47 B.C., over Pharnaces II, King of 
Pontus. Veni, vidi, vici (^1 came, I saw, I conquered") 
was Caesars brief but meaningful dispatch to the 
Roman Senate, reporting this victory at Zela in what 
is now northwestern ‘Turkey. 

Pompey’s forces reorganized after the death of their 
leader. But, in 46 B.C., at Thapsus in northern Africa, 
Caesar defeated them decisively. Cato the Younger, one 
of Pompey’s supporters, killed himself when he heard 
of the defeat. In 45 в.с. at Munda, Caesar defeated the 
two sons of Pompey. This was his last battle. 

Caesar had now become undisputed master of the 
Roman world. He pardoned the followers of Pompey. 
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The people honored Caesar for his leadership and 
triumphs by granting him the powers of dictator for 10 
years. Later, he was made dictator for life. At a public 
festival, Mark Antony tested popular feeling by offer- 
ing Caesar the crown of a king. Because the Romans 
hated kings, Caesar refused the crown. 

Assassination. Even though Caesar refused the 
crown, the conservatives suspected that he intended to 
make himself king someday. Marcus Junius Brutus and 
Gaius Cassius, both of whom Caesar had pardoned 
after the battle of Pharsalus, led a group of aristocrats 
in a plot to kill the dictator. On March 15 (the Ides of 
March), 44 B.c., they stabbed Caesar to death as he 
entered a senate meeting. He received more than 20 
wounds from men who had accepted his favors and 
who he had believed were his friends. In Shakespeare’s 
play Julius Caesar, Antony says at Caesar's funeral: 


You all did see that on the Lupercal 

I thrice presented him a kingly crown, 
Which he did thrice refuse: was this ambition? 
Yet Brutus says he was ambitious; 

And, sure, he is an honorable man. 

I speak not to disprove what Brutus spoke, 
But here I am to speak what I do know. 


His Reforms. Caesar used wisely the power he had 
won, and made many important reforms. He stopped 
dishonest practices in the Roman and provincial gov- 
ernments. He improved the calendar and cleared up 
confusion that had existed for hundred of years in com- 
puting time. He established a plan for reorganizing city 
government in Italy. He tried to reconcile his oppo- 
nents by appointing them to public office. He replaced 
dishonest governors with honest ones, and granted 
Roman citizenship to many persons in the provinces. 

Caesar encouraged poor people in Rome to improve 
their way of living by establishing colonies, notably at 
Carthage and Corinth. He continued to distribute free 
grain, but gave it only to those who were in need. He 
is said to have planned many other reforms, such as the 
founding of public libraries, the draining of marshes, 
and the construction of a canal across the Isthmus of 
Corinth. 

Caesar had proved he was capable of governing Rome 
and its vast possessions. Yet many of Caesar’s actions 
offended Roman pride. Caesar treated the senate as a 
mere advisory council, and the Romans resented this 
disrespect. He also did not try to disguise the fact that 
he was a dictator. In addition, the Romans considered 
themselves conquerors of the world, and objected to 
measures that gave full citizenship to peoples they re- 
garded as their subjects. 

Other Talents. As an orator, Caesar ranked second 
only to Cicero, the great Roman statesman and philoso- 
pher. Caesar is also famous as a writer. His Commen- 
taries on the Gallic War, a record of his conquests in Gaul, 
put these victories in the most favorable light. It is a 
model of historical writing and is known to every 
student of Latin. 


CHESTER С. STARR 
Related Articles in WORLD Book include: 

Antony, Mark Crassus, Marcus Licinius 

Augustus Pompey the Great 

Brutus, Marcus Junius Sulla, Lucius Cornelius 


Cassius Longinus, Gaius Triumvirate 
Cleopatra 


CAFETERIA is a kind of food service in which the 
diner chooses his meal from prepared foods displayed on 


a counter. The counter is divided into sections, each 
displaying a different kind of food, such as soups, meats, 
salads, desserts, or beverages. The customer moves 
along the counter with a tray and chooses his meal 
from the display, removing the foods he wants. He then 
takes the food to a table. This type of service is used in 


many restaurants, schools, and industries, and in the 
armed forces. MILDRED BONNELL 

CAFFEINE, KAF ее ihn, or KAF een (chemical formula, 
C&H:;N4OyH3O), is an odorless, slightly bitter solid. It 
is a stimulant, and is found in tea and coffee. Caffeine 
dissolves in water and alcohol, and has crystals that look 
like needles. Tea contains about 17% per cent caffeine, 
and coffee, about 1} per cent. In small amounts, caf- 
feine increases the circulation, and is considered harm- 
less. When taken in large amounts, however, it causes 
nervousness and loss of sleep. It also may cause head- 
aches and digestive disturbances. 

Caffeine was produced from plants in the pure form 
in 1820. It can now be made in the laboratory. Caffeine 
is used as a stimulant of the nerves and heart in certain 
disorders. It is a remedy for poisoning by alcohol and 
opium. It is also used to stimulate the kidneys when 
they are not working normally. Austin EDWARD SMITH 

Sce also ALKALOID; COFFEE; Maré; TEA. 

CAGLIARI, KAH lyah ree (pop. 155,400), is the capital 
of Sardinia. It lies on the islands south coast. For loca- 
tion, see Iraty (color map). Its harbor handles much 
shipping. Founded by the Phoenicians before the birth 
of Christ, Cagliari has many ancient ruins. 

CAGLIARI, PAOLO. See VERONESE, PAOLO. 

CAHOW, kah HOO, is a sea bird of the petrel family. 
The cahow is grayish-brown on top, white underneath, 
and has a black, curved beak. It stays out at sca about 
cight months of the year. Then it returns to the rocky 
Bermuda shores to nest in burrows and raise its young. 

English colonists in Bermuda, faced with famine in 
the early 1600s, fed heavily upon the then-plentiful 
cahow and its eggs. It was thought to be extinct, but in 
1951, live cahows again appeared in Bermuda. 

Scientific Classification. The cahows belong to the 


ey Procellariidae. They are genus Pterodroma, species 
canow, 


From Extinct and Vanishing Birds of the World, by J. С. Greenway, Jr. 
The Rare Cahow Has a Strange, Wild Cry that is heard 
only in the late fall, when it arrives at its breeding grounds. 


Culver 


Cain Murdered His Brother Abel in а fit of jealousy, when he 
learned that the Lord preferred Abel's sacrifice to his own. The 
story of Cain is told in the ancient book of Genesis. 


CAIN was the eldest son of Adam and Eve. He was 
the first person in the Bible to commit a murder (Gen. 4). 
According to the story in Genesis, Cain became angry 
when the Lord liked his brother Abel’s sacrifice of sheep 
better than Cain’s sacrifice of grain. He killed Abel. 

When the Lord asked Cain where Abel was, Cain 
made the famous remark: “I know not: am I my 
brother’s keeper?” (Gen. 4:9). 

To punish Cain, the Lord sent him away to be a 
wanderer. Cain feared he would be killed, so the Lord 
placed a mark on him and commanded that no man 
should harm him. 

See also ABEL. 

CAINE, SIR HALL (1853-1931), an English author, 
used the Isle of Man as the setting for many of his 
novels. These include The Deemster (1887), The Bondman 
(1890), and The Manxman (1894). He wrote an auto- 
biography, My Story (1908), giving a description of life 
on the Isle of Man. His other works include The Shadow 
of a Crime (1885) and The Eternal City (1901). He was 
born at Runcorn. WALTER WRIGHT 

CAIRN TERRIER is a dog that came from the lowlands 
of Scotland in the 1700’s. It received its name because 
of its ability to dig under cairns, or heaps of stones, to 
hunt rats and other animals. The terrier’s broad, short 
head looks more like that of a cat than that of a dog. Its 
ears are wide apart and the dog holds them erect. ‘The 
cairn has a hard wiry topcoat and an undercoat of soft 
fur. Its coat is grayish, with darker ears, muzzle, and 
tail. It weighs from 13 to 14 pounds. —_Joserme Z. Rin 

See also Doc (color picture, Terriers). 

CAIRNGORM is a smoky-brown or yellow quartz 
crystal. It got its name from Mt. Cairngorm, in Scot- 
land, where it is especially common. See also GEM. 


MERRILL Е, UNGER 
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CAIRO, KY roh (pop. 2,090,654), is the capital of the 
United Arab Republic and the largest city in Africa. 
It also serves as the capital of Egypt, a province of the 
United Arab Republic. The city lies at the head of the 
Nile Delta, on the right bank of the Nile River. For 
location, see EcvPr (color map). Cairo is about 120 
miles southeast of Alexandria, and about 80 miles west 
of Suez. New York City lies about 5,600 miles away 
by air, and London is about 2,250 air-miles away. 
Cairo and New Orleans are in the same latitude. The 
city has mild, sunny winters, but its summers are very 
hot and rainless. The name Cairo comes from the Arabic 
words El Qahira, which mean victorious city. 

Description. Cairo is divided into an old quarter and 
a new quarter. The old quarter shows little sign of 
Western influence. It has narrow, twisted streets that 
are crowded all day long with Arabic-speaking people. 
Donkey carts and camels add to the confusion in the 
streets. The people in the old quarter dress in the un- 
changing fashion of the orthodox Moslem. Most of the 
houses stand four or five stories high, and have barred 
windows and overhanging balconies. Open-front shops 
occupy the ground floors of many of the houses. Bazaars, 
or out-of-door shopping areas, fill almost every bit 
of extra space in the streets. 

More than 200 slender towers called minarets rise 
above the streets of the old quarter. They mark places 
of Islamic worship, or mosques. Many of Cairo’s mosques 
represent fine examples of Arabic architecture. The 
mosque of Ahmed Ibn Tulun is probably the oldest, 
and certainly one of the finest, in Islamic countries (see 
Istam). A central dome and four tall minarets rise from 
this square building. A beautiful spiral staircase winds 
around each of the minarets. This mosque was built in 
the A.D. 800’s. Another fine mosque in Cairo is that of 
the Sultan Hassan, built in the mid-1300's. 

'The modern, or European, quarter of Cairo has 
broad, well-lighted streets and boulevards. Modern 
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Cairo's Liberation Square 
commemorates Egypt's free- 
dom from foreign rule. Khedive 
Ismail Bridge, right back- 
ground, stretches across an 
arm of the Nile River and leads 
to Gezira (the Island), an ex- 
clusive residential area in Cairo, 


Waagenaar, Pix 


stores and restaurants line the streets, along with many 
handsome buildings, as well as most of the colleges and 
universities. Al-Azhar, the most famous of Cairo’s uni- 
versities, was founded more than 1,000 years ago. Its 
20,000 students come from many countries to study 
Koranic law, theology, and literature. Cairo is also 
noted for its museums, which house many of the price- 
less treasures recovered from the tombs of the ancient 
pharaohs. 

The People. Cairo has been a crossroads of East and 
West for hundreds of years. Its inhabitants include 
Egyptians, Syrians, Arabs, Turks, Nubians, Sudanese, 
and representatives of almost every country in Europe. 
Newsboys sell daily newspapers printed in English, 
French, Greek, and Italian, as well as Arabic. More 
than four of every five persons in Cairo are Moslems. 

Manufacturing and Trade. Cairo is an important 
industrial center. Its products include textiles, hand- 
icrafts of all kinds, and work in gold, silver, and bronze. 
In 1957, a plant for the manufacture of steel was 
completed at Helwan, just outside the city. Cairo also 
serves as a distributing center for a wide range of 
manufactured goods imported from Europe and North 
America. In winter, the city does a large international 
tourist business. The nearby pyramids and the city's 
many museums provide unique tourist attractions. 

History. Cairo was founded about a.p. 640. It be- 
came the capital of Egypt under the Fatimite caliphs. 
In 1517, the Ottoman Turks captured and sacked the 
city. French forces led by Napoleon occupied Cairo 
between 1798 and 1801. The British took control in 
1882. ‘They remained in power until 1922, when Egypt 
became an independent kingdom. 

Egypt became a republic in 1952, and Cairo served as 
its capital. In 1958, Egypt merged with Syria to form 
the United Arab Republic, and Cairo became the 
capital of both the United Arab Republic and the 
province of Egypt. GEORGE Н. Т. KIMBLE 


CAIRO, KAY roh, Ш. (pop. 9,348; alt. 320 ft.), a 
iv ort, lies where the Ohio River joins the Missis- 
it the southern tip of Illinois (see ILLINOIS 
Products include lumber, fertilizers, food 
fre s, and playground equipment. The city was a 
r center for steamboat trade. It was named Cairo 

‹ sc its first settlers (1818) thought its delta ге 
bled that of Cairo, Egypt 


"sem- 


The city has a commission 
of government. 
CAISSON. See ARTILLERY 
CAISSON, in building, is a box or casing which is 
lowered through water or into the ground to provide a 
shell for a foundation which is built inside the caisson. 
Caissons are made of metal, concrete, or wood. 
Caissons are used to make foundations for buildings 


PAUL M. ANGLE 


and for bridge piers. Sometimes large buildings are built 
ons. When the caisson for a bridge 


on many small caiss 
foundation rests on the river bottom, or on piles, no ex- 
cavation is necessary to place it. The caisson is a box 
with a bottom and an open top. It is called a бох caisson. 
This type of caisson is floated to position and sunk. Some 
caissons are sunk into the earth below the water. They 
are called open caissons because they are open at both 
top and bottom. They consist simply of walls with open- 
ings between them known as wells. The bottom edges 
are constructed so they will cut into the earth. The earth 
is taken out through the wells by hoisting devices. 

Where it is necessary to lower a caisson under difficult 
conditions, a pneumatic caisson may be used. The lower 
section, where the men work, has cutting edges and a 
roof. The section above is open at the top. The founda- 
tion is built in the upper section, and its weight helps 
to drive the lower section into the ground. Compressed 
air is forced into the lower section until the water inside 
is forced out. Then men go into the lower section and 
dig out the earth until the caisson has sunk to the right 
level. High air pressure is maintained while the men are 
working, to keep the water from seeping back into the 
lower section. 

Before entering the working chamber, the men sit in 
air locks. The air pressure in the air lock is gradually 
increased until it is equal to the pressure in the working 
chamber. This saves the men from sudden pressure 
changes which might be fatal. When they leave the 
working chamber they pass through the air lock again, 


Caisson to be used in build- 
ing a new tunnel is moved into 
place by two tugboats. This 
view shows four tubes leading 
1o the compressed air chamber. 
Mud and rock dug out of the 
river bottom will be removed 
through these tubes. 


CALABASH 


and the pressure around them is reduced gradually until 
it is back to the normal pressure. 

Air pressure is also used in digging tunnels under 
rivers. The railway tunnels under the Detroit River at 
Detroit, and those under the Hudson River in New York, 


R.G 


were dug with pneumatic shells Hennes 

See also Arr Lock; BENDS; CorrERDAM. 

CAISSON DISEASE. See Brps 

CA JUN. See ACADIA. 

CALABASH, AAL uh bash, is a gourd that grows on 
a climbing vine in the tropics. It looks like a squash or 
a pumpkin, and is cultivated in the same manner as a 
squash. 

The calabash tree is an evergreen tree of tropical 


Chicago Natural History Museum 


The Calabash Tree Bears a Gourdlike Fruit. 


America. It bears a gourdlike fruit, much like that of 
the vine calabash. The hard, tough outer shells can be 
used as cooking pots over a fire, Calabash smoking pipes 
are made from the curved ends of this gourd. 


Scientific Classification. The vine calabash belongs to 
the family Cucurbitaceae. It is genus Lagenaria, species 
siceraria. The calabash tree is in the family Bignoniaceae. 
It is Crescentia cujete. ARTHUR J. PRATT 


See also Gourp. 


Southern Bulb Со. 


The Fancyleaf Caladium comes from tropical America. Cala- 
diums can grow from tubers indoors at a 70° temperature. 


CALADIUM, kuh LAY dih um, is a group of foliage 
plants that grow in tropical America. The plants have 
huge, arrow-shaped leaves beautifully marked in various 
colors and patterns. Thousands of varieties are grown 
commercially in Florida, and are shipped north to 
florists early in spring for potting. Caladiums are ideal 
plants for shady, protected sites such as window boxes 
and outdoor planters. 

Scientific Classification. Caladiums belong to the arum 
family, Araceae. MARCUS MAXON 

See also ELEPHANT’s-EAR. 

CALAIS, kah LEH, or KAL ay (pop. 60,340), a seaport 
in northeastern France, is the continental city nearest 
Great Britain. It lies on the English Channel, only 25 
miles southeast of Dover, England. For location, see 
France (color map). Calais factories manufacture cot- 
ton textiles and bobbinet lace. The city suffered heavy 
bombing during World War II. 

CALAMINE is a pink powder composed of zinc oxide 
and ferric oxide. It is a mild antiseptic and astringent. 
Sometimes doctors use it in lotions or ointments to treat 
skin diseases. The name calamine formerly was used 
for zinc ores, especially zinc silicate. 

CALAMITE. See Foss (picture, Fragment of а 
Branch of Calamite). 

CALAMITY JANE (1852?-1903), was the nickname 
of MARTHA JANE Canary, a famous American 
frontierswoman. She was given the nickname because 
she used to warn men that to offend her was to court 
calamity. 

Martha Jane was born near the town of Princeton, 
in northern Missouri. In 1864, she moved with her 
parents to Virginia City, Mont. They separated, and 
Martha Jane was raised there and in other mining 
camps in Wyoming and Utah. She learned to be a 
skilled horsewoman and an expert with a rifle and 
revolver. Because of the roughness of the life she led, 
she usually dressed in men’s clothes. 

She became associated with the 7th Cavalry of the 
United States Army near Rawlins, Wyo. Some writers 
believe that because of her knowledge of the frontier 
territory she served as a scout for General George 
Custer. She spent some time at Fort Bridger and Fort 


18 


Russell in Wyoming, and also lived in Denver, Colo. 

In 1875, Martha Jane went to the Black Hills of 
South Dakota. She lived in the town of Deadwood at 
the time of the gold rush, and became a well-known 
local character. She was the heroine of the smallpox 
outbreak there in 1878. Later, she was married to a 
man named Burke, and moved to El Paso, Tex. 

In 1903, she returned to Deadwood. The citizens 
supported her, and took up a collection to send her 
daughter east to school. She died in 1903, and is buried 
near the grave of “Wild Bill” Hickok. Tuomas D. Солик 

CALAMONDIN, x4r uh MAHN din, is a small, loosc- 
skinned orange. It has 7 to 10 segments, and only à 
few small seeds. The deep orange flesh yields extremely 
acid juice. The calamondin, a native of the Philippine 
Islands, is also grown in Hawaii, Panama, and Florida. 

Scientific Classification. Calamondins are in the family 
Rutaceae. They are genus Citrus, species mitis. 

CALCEOLARIA. See Ficwort FAMILY. 

CALCIMINE, KAL sih mine, is a cheap grade of paint 
made of a mixture of whiting (carbonate of lime), clear 
glue, and water. The name is often spelled kalsomine. 
Calcimine can be tinted any color. It dissolves readily 
in water. See also Parr (Casein and Calcimine Paints); 
WHITEWASH. Joun R. Коси 

CALCINATION, xar sih NAY shuhn, is the process of 
heating a substance to a high temperature but below 
its melting point. One of the most common uses of calci- 
nation is in the production of lime from limestone. 
Heating drives off carbon dioxide (CO) from the lime- 
stone (СаСОз) to produce lime (СаО). Calcination is 
also used to produce Plaster of Paris. Warrer J. Moos 


Calamity Jane Was an Expert with a Horse and Rifle. 
Culver 


CALCITE, KAL site (chemical formula, CaCO3), is a 
mineral that is the most stable form of calcium carbon- 
ate at normal temperature and normal pressure. Calcite 
is the chief constituent of such rocks as chalk, marble, 
and limestone. Some of the different kinds of calcite are 
Iceland spar, Mexican onyx, travertine, and the stalactites 
and stalagmites found in caves. The different varieties of 
calcite depend on differences in crystallization and 
ture, and the presence of impurities. Calcite crystals 
belong to the hexagonal system. They cleave in three di- 
rections to form perfect rhombohedrons, six-sided solid 
objects in which the opposite sides are parallel (see 


stru 


CRYSTAL AND CRYSTALLIZATION). А. PABST 
Related Articles in WORLD Book include: 

Calcium Carbonate Limestone Stalagmite 

Chalk Marble Travertine 

Hardness Stalactite 


CALCIUM, KAL sih uhm (chemical symbol, Ca), is a 
soft, silver-white metallic element. Its compounds are 
inexpensive and useful. Calcium makes up 3.6 per 
cent of the earth’s crust. Sir Humphry Davy, the English 
chemist, prepared the pure metal in 1808. But the 
Romans used its compounds thousands of years ago (see 
CEMENT AND CONCRETE [History]). 

Calcium has an atomic number of 20 and an atomic 
weight of 40.08. It is found only in compounds, mostly 
as calcium carbonate, but also as calcium sulfate, cal- 
cium phosphate, and calcium fluoride. The metal melts 
at about 844°C. and boils at 1,240°C. It finds some 
use in bearing alloys. In addition to the many industrial 
and farm uses for its compounds, calcium is essential to 
human and animal nutrition. WALTER J. MOORE 


Related Articles in WoRLD Book include: 


Bone Calcium Carbonate Limestone 
Calcite Element, Chemical Nutrition 
Calcium Arsenate Human Body Rickets 
Calcium Carbide Lime Whitewash 


CALCIUM ARSENATE is an insecticide containing 
arsenic oxide. It is used to spray cotton plants, and also 
in controlling the bean beetle and potato beetle. 

CALCIUM CARBIDE (chemical formula, CaC3) is a 
hard, brittle, crystal compound. It is made up of cal- 
cium and carbon. When it is pure, the crystals are 
transparent. The calcium carbide used in industry is not 
pure. It has a gray color, and is used to make acetylene 
(see AcETYLENE). T. L. Willson, of Spray, N.C., dis- 
covered a cheap way to make calcium carbide in 1892. 
It is produced by heating lime and coke in an electric 
furnace at a temperature of 2,800°C. Calcium carbide 
is also used to make calcium cyanamide, used in the 
manufacture of fertilizer. GEORGE L. BUSH 

CALCIUM CARBONATE (chemical formula, СаСОз) 
is a white, crystalline mineral which is widely distribut- 
ed in nature and often found in rocks. It does not dis- 
solve in water. It is the major ingredient in such 
minerals as chalk, calcite, marble, limestone, coral, and 
Iceland spar. Calcium carbonate is an ingredient of 
tooth powders and tooth pastes. It is used as а medicine 
to neutralize acidity in the stomach. It is also used in 
white paint, cleaning powder, calcimine, and paper 
filler. It is a source of calcium and carbon dioxide in 
industry. GEORGE L. BUSH 

See also CALCITE; CALCIUM; CARBONATE; CARBON 
DIOXIDE; CHALK. 

CALCIUM HYDROXIDE. Sec Base; Lime. 


A Computing Scale is marked off in both pounds and ounces 
and in graduations of опе cent and two cents, А weight placed 
on the scale causes the black-tipped bar at the left to move across 
the scale and indicate both the weight and price of the item. 


CALCULATING MACHINE is a device that solves 
problems in addition, subtraction, multiplication, and 
division. The simplest calculating machine is the adding 
machine, which can add and subtract figures. All cal- 
culating machines were developed from the adding 
machine. Blaise Pascal of France made the first attempt 
to add with a machine in 1642. His ideas are still used 
on all cyclometers, speedometers, fare registers, and 
many other kinds of calculating machines. Computers 
are complex types of calculating machines (see Com- 
PUTER). 

The principle of the adding machine is the same as 


Electric Calculating Machines are used in modern offices to 
perform quickly many kinds of complex mathematical operations. 
Their use greatly simplifies and speeds up the handling of figures 
and many other kinds of statistical data used in business reports. 

Friden Calculating Machine Co. 


CALCULUS 


the principle of mental addition. When a column of 
figures adds to more than nine, all the numbers except 
the one on the right are added in the next column. For 
example: when a column totals 19, the number “1” is 
added to the next column to the left. The adding 
machine does this “carry-over” mechanically. 

The adding machine made multiplication by means 
of a machine possible, because multiplication is only 
addition performed a number of times. Three times 100 
is 100 plus 100 plus 100. In the same way, the subtract- 
ing machine made dividing by machine possible because 
division is only subtraction performed a number of 
times. Some calculating machines can figure percent- 
ages and others can extract square roots. Harry A. Hicks 

Related Articles in Wortp Book include: 
Adding Machine Differential 
Business Machines Analyzer 
Cash Register Pascal, Blaise 

CALCULUS, A AL kyoo luhs, is one of the most impor- 
tant branches of mathematics. Students usually learn 
it in college after they have mastered algebra, plane 
geometry, trigonometry, and analytic geometry. The 
word calculus comes from Latin and means pebble. 
People once used pebbles to solve problems in mathe- 
matics. Mathematicians usually call calculus the calculus 
to distinguish it from other methods of computation. 

Calculus deals with changing quantities. For exam- 
ple, imagine an airplane traveling at a constant speed 
of 600 miles an hour. It covers 600 miles in one hour, 
1,200 miles in two hours, and 2,100 miles in 3} hours. 
From algebra you can derive the following formula to 
give the distance (d) in miles that the airplane travels 
in ! hours: d= 600r. But suppose that the airplane does 
not travel at a constant speed because of wind condi- 
tions and other factors. Then it is no longer a problem 
in algebra to predict how far the airplane will go in a 
given period of time. It becomes a problem in calculus. 

Calculus has two main branches—differential cal- 
culus and integral calculus. The central problem of 
differential calculus is to find the rate at which a known, 
but varying, quantity changes. Integral calculus has just 
the reverse problem. It tries to find a quantity knowing 
the rate at which it is changing. 

For example, imagine a space explorer cruising 
around in a spaceship near the surface of a planet with 
no atmosphere. Because of gravitational pull, a ball 
dropped from the spaceship will fall toward the planet. 
With his instruments, the space explorer determines the 
formula d=7¢? for the distance (d) in feet the ball falls 
from rest in ¢ seconds. Thus, he notes that the ball falls 
7 feet in one second, 28 feet in two seconds, and 700 
feet in 10 seconds. Clearly, the ball is not falling at a 
constant speed, 

But the spaceman wants to know the speed of the 
ball at any instant. Using differential calculus he derives 
in his head the formula з= 14 for the ball's speed (s) in 
feet per second / seconds after it is dropped. Thus, the 
ball has a speed of 14 feet per second after one second, 
28 feet per second after two seconds, and 140 feet per 
second after 10 seconds. From the formula s= 141, the 
spaceman again uses differential calculus to show that 
the ball has a constant acceleration of 14 feet per second 
per second, written 14 (ft./sec.)/sec. That is, in each 
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second the speed of the ball increases 14 feet per second 
(14ft. /sec.). 

If the spaceman had first known that the acceleration 
of the ball due to the gravitational pull of the planet 
was 14 (ft. /sec.)/sec., then he could have used integral 
calculus to show thats= 14! is the formula for the speed 
of the ball and 4=7? is the formula for the distance 
the ball falls. 


The Importance of Calculus 


Since the development of calculus in the 1600's, 
mathematics has grown by leaps and bounds. Calculus 
introduced new methods into mathematics that stirnu- 
lated much of this growth. 


Physics, many other branches of science, and all 
branches of engineering use calculus to develop theories 
and to solve practical problems. For example, an air- 


plane designer uses principles from aerodynamics, a 
branch of physics, to help him design an airplane wing. 
He uses mathematical equations to help him find how 
the wing will react under various conditions. Calculus 
gives the designer the means to derive the equations 
from the principles of aerodynamics. 


Differential Calculus 


Functions. Calculus deals with functions. A function 
resembles a formula and every formula defines a func- 
tion. To a mathematician, a function ( f) is a correspond- 
ence that associates with each number ¢ some number 
f(t), read “f of 2” For example, the formula d= 7° 
associates with each number ¢ some number 4. If we 
use f to label this function, then f(t)— 7. Thus, 
K0-97X1?*—7, f(2)27x2?—28, f(10)—7X10*— 700. 

Rate of Change of a Function is the concern of 
differential calculus. If f(a) and f(b) are two values of 
the function f, then f(b)—f(a) equals the change in f 
brought about by the change from a to b in the number 
at which f is evaluated. The average rate of change of f 


between a and b is BI У 


For example, in the function /{4)= 7°, the change in 
f from t=2 to t=10 equals f(10) —/(2) = 700 —28 = 672. 
The average rate of change of f between 2 and 10 is 
ORON 

10—2 

In the problem about the ball dropped from the 
spaceship, f(10)—1(2) is the distance a ball falls in a 
period of 8 seconds starting 2 seconds after the ball is 
released. Thus, the ball falls 672 feet in this period. 
In an example such as this where ¢ is time and f(t) is 
distance, scientists call the rate of change of f speed. 
According to the calculations above, the average speed 
of the ball in the given period of 8 seconds is 84 ft. /sec. 

limits. Suppose a jet airplane makes a flight in 
which its average speed is 700 miles an hour. Also 
suppose that you wanted to know the speed of the air- 
plane at any instant during its flight. You could not find 
this out by merely knowing the average speed of the 
jet. You would need other calculations. 

Similarly, knowing the average rate of change of a 
function during some interval tells little about the rate 
of change of the function at any instant or the instanta- 
neous rate of change. But the idea of limit allows us to find 
the instantaneous rate of change of a function. 

Consider the formula d= 7/ for the distance the ball 


272 = 84, 


falls near the planet in the situation already described. 
The average speed, 4(6, of the ball between 2 seconds 
and ! seconds after it is dropped із given by the following: 


f(t) —f(2). 780 —7x21 
a ED) fee 


‘The following table of values gives the average speed 
ball over a time interval from 2 to ¢ as the values 
of t vet closer and closer to 2. 


ло 8| 4| э} 25| 2:1 ا‎ 

11 84 |70 | 42 | 35 [31.5 | 28.7 | 28.07 | 28.007 
What is the average speed of the ball, sft), close to 
when fis close to 2? From the table, we can clearly sec 
that the answer is 28. In calculus, we would say that 
the limit of s(¢) as t approaches 2 is 28 ft. /sec. That is, 
the closer that / comes to 2, the closer the average speed 
comes to 28 ft./sec. The instantaneous speed of the 
ball 2 seconds after it is released is 28 ft. /sec. In calculus, 
the fact that the instantancous $ of the ball at 
t= 2 is 28 ft./sec. is written limit s(t)= 28 ft. /sec. 

> 


In general, the instantaneous rate of change of a 
function f at the number a is defined as follows: 


limit f(x) —f(@) 
«уа ^ x—a 


Derivatives. The instantaneous rate of change of a 
function is so important that mathematicians have 
given it the special name derivative. One of the most 
common symbols for the derivative of the function f 
at a is f'(a), which is read “f prime of a." Other nota- 
tions for the derivative are Dxf and df/dx. If we let 
y= fix), then the notation dy/dx is used. The derivative 
is defined as follows: 


f)» Җ# £0) 


All calculus books contain rules for finding deriva- 
tives of common functions. One of the most useful rules 
tells how to find the derivative of a power function, 
such as f(x) — cx", where c is a constant. In this kind of 
function, Р(х) =спх"", 

This is the rule the spaceman followed to find the 
speed of the falling ball. From f(t)=7 he found that 
f'()=7XW = 14t. Therefore, s= 141 is the formula for 
the speed of the ball at any time, ¢ seconds, after it 
starts to fall. 


Integral Calculus 

In physics, work is measured by the formula W= Fd, 
where W is the work done in foot-pounds, F is a con- 
stant force, and d is the distance through which the 
force acts. For example, if a constant force of 50 pounds 
is needed to push a box 20 feet across a room, then the 
work done is 20X50, or 1,000 foot-pounds. But if the 
force varies as the box is pushed, then the formula 
W-— Fd does not apply. For example, you could not 
use the formula if the box was pushed with an ever- 
increasing force. But you could find the work done by 
using integral calculus. 

Integral calculus also solves many geometrical prob- 
lems, For example, it is used to find the area of a region 
with a curved boundary. In fact, finding such areas is 
basic to integral calculus because it helps solve many 
problems, including the one of finding the work done by 
a variable force. 


CALCULUS 


Finding Arees. The curve shown below is part of a 
parabola, a shape commonly found in the reflectors of 
automobile headlights and the mirrors used in telescopes. 


Suppose we want to find the area of the region ABC 
which is bounded by the parabola and the chord AB. 
First, we shall find the arca of the region BCD which 
has one curved side BC. 

One way of finding the approximate area of BCD is 
to plot it on graph paper of different dimensions. 


Dn 
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In the graph on the left, suppose that the lines are 1 
inch apart and each square has an area of 1 square 
inch. In the graph on the right, the lines are } inch 
apart and each squarc has an area of 1 square inch. In 
the bottom graph, the lines are } inch apart and each 

ware has an area of y's square inch. 

In the left-hand graph, BCD contains three squares 
with some area left over. Thus, BCD has an area of at 
least 3 square inches. In the right-hand graph, BCD 
contains 16 squares with some space left over. Since 
each square in this graph has an arca of 1 square inch, 
BCD has an arca of at least 4 square inches. In the 
bottom graph, you can count 74 small squares, each 
with an area of уу square inch. Thus, BCD has an area 
of at least 4$ square inches. If you kept plotting BCD 
on graph paper with smaller and smaller squares, you 
could get a closer approximation to its actual area. 


2I 


CALCULUS 


A slightly different way of approximating the arca 
of BCD is shown below: 


Divide the line segment CD into eight equal parts, each 
} inch long. In the original parabola, it can be shown 
geometrically that any point on the parabola BC is 


1 inches above the line CD at any point x inches 


from C. Using this fact, we find that the eight rectangles 
drawn in BCD have heights of 0, үа, 1, Te, 1, 15. % 
and 1$ inches. The sum of the areas of these eight is 
given by the following: 


S= E aae 51+ 


{x} + x= 


Thus, the area of BCD must be more than 4j square 
inches using this method. 

If we divide the segment CD into п equal parts, where 
n is a positive whole number, each part has a length 


=43 square inches 


ai inches. If we draw 7 rectangles in BCD just as 


we did above for n—8, the sum, Sn, of the areas of the 
n rectangles is given by the following: 


5.=0х- EET +10) + 4x4 - 
ena 


In this equation, the three dots indicate that some of 
the terms might have been left out. For example, if 
п= 100, 95 more terms should be included. 

You can show by algebra that S,= 2 EA 
As n gets larger and larger, the last two terms of this 
equation get smaller and smaller. Therefore, mathe- 
maticians say that the limit of S, as n approaches infin- 
ity (=) is 44%. They write this: 

limit o — 16 
ny c )n—3 
Since Sa is getting closer and closer to the area of 
BCD as n gets larger and larger, then the limit of $„ as 
n approaches infinity is the exact area of BCD. That is, 
the area of BCD is 3, or 53 square inches. 

We can use this information to find the area of BCM. 
We know the square BDCM has an area of 16 square 
inches. Therefore, region BCM has an area of 16—38 
square inches, or å 22 square inches. е area of the рага- 
bolic region ABC is is twice that, or 5* square inches. 

The Definite Integral. A method similar to that used 
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above can be used to find the area of a more gencral 
region such as ABDC shown below. 


The area of ABDC may be approximated by drawing 
rectangles in it as we did for the parabola. The height 
of each rectangle is defined by the function f (x), which 
is the height of the curve x units from С, Therefore, if 
we draw four rectangles with equal bases, the sum of 
their areas is given by the following equation: 


Si=flxJAx + f(x)Ax + f(x) Ax + f(x JAr 
In this equation, Ax (spoken “delta x") equals 4, the 


length of each base. 


If we divide segment CD into n equal parts by the 
points хо, 41, «.. , X», and if we draw п rectangles in 
region ABDC, the sum, Sn, of the areas of the л rectangles 
is given by the following equation: 


S,—f(xy)Ax + f(x)Ax +... + f(xnJAx 
Again, Ах=©, or the length of each base. 


You can see that $, is an approximation of the area 
of ABDC. As n gets larger and larger, Sy becomes closer 
and closer to the actual area of ABDC. The actual 
area 4 of region ABDC is the limit of $, as n approaches 
infinity: 

a= limit 5, 
n со 
In words, d is the number that $, is approaching аз 
we divide segment CD into more and more parts, there- 
by’ making n larger and larger and Ax smaller and 
smaller.” 

The limit of S, as т approaches infinity is called 
the definite integral of the function / from 0 to d. It is 
written with a stretched-out 5 as follows: 


d 
[ f(x)dx 
0 


The Fundamental Theorem of Calculus, Given any 
function f, defined between the numbers а and û where 


a is less t , we can divide the segment between a 


and û into л equal parts and form the sum 5, as above. 
The limit of S, as n approaches infinity is still called the 
definit ral of f from a to b and is written: 
x 
fí x)dx 
a 


The integral and the derivative of a function are 
related by the fundamental theorem of calculus which 
States that 

4 


Хх) = g( b) — g(a) 
Ja 
where g is any function whose derivative is the function f. 
For example, if }(х) = 1s? is the height function of the 
parabola we have been studying, then the function g 
defined by ах) = үүл? has f as its derivative. This is 
because 2'(x)9 443^ = Дл — f(x). By the fundamental 
theorem of calculus: 
4 


dx = к(4)—(0) = үз 4-5 O= 19 =F 
J0 


This is the area of region BCD under the parabola. 
History 


The first ideas of calculus began with the great Greek 
mathematician Archimedes (287-212 в.с.). Archimedes 
found many of our geometrical formulas, such as the 
formulas for the volume and surface area of a sphere. 
In his work, Archimedes used methods that fore- 
shadowed those used today in integral calculus. 

In the 1500's and 1600's, many mathematicians 
worked on problems that called for calculus. Then Sir 
Isaac Newton (1642-1727) and Baron von Leibnitz 
(1646-1716) discovered the fundamental theorem of 
calculus. They worked independently of one another. 
For this discovery, Newton and Leibnitz are usually 
called the founders of calculus. 

See also Lemnirz, GOTIFRIED W.; MATHEMATICS 
(History); NEwroN, Si Isaac. 

CALCUTTA (pop. 2.548.677: alt. 85 ft.) is the second 
largest city in India and sixteenth largest in the world. 
'The city is a doorway to the richest and most popu- 
lated part of northern India. It is 60 miles from the 
mouth of the Hooghly River, a branch of the Ganges, 


RICHARD Е. JOHNSON 


CALCUTTA 


on the delta plain that juts out into the Bay of Bengal 
Caleutta is the most important port of India. At one 
time, Calcutta was the capital of the Indian Empire, 
and it is still the capital of the state of West Bengal 
For location, see Ixpt4 (color map) 

The port of Calcutta extends nearly 10 miles along 
the river. It is one of the busiest harbors in the world 
and has been equipped with the most modem loading 
and unloading machinery. The shallow bed of the 
Hooghly has been dredged so that ocean steamers can 
reach Calcutta from the Indian Ocean. Three railroads 
carry goods to Calcutta from other parts of India. 

Description. The most important buildings of Cal- 
cutta are the temples and palaces. Most of the people of 
Calcutta are Hindus, but there are many Moslems. The 
population includes members of nearly all races and 
religions. The University of Calcutta is the most im- 
portant school of higher education in West Bengal. The 
Maidan, a park, contains many memorials. It was 
formerly forced to display a black marble slab placed 
there in memory of the horrible Black Hole of Calcutta, 
but the British government agreed in 1940 to the re- 
moval of this memorial (see BLACK HOLE or CALCUTTA). 

Trade and Manufacturing. Calcutta is the largest 
jute-manufacturing center in the world (see Jure [fiber]). 
The jute mills of Calcutta spin the fibers of the jute 
plant into yarn and weave the yarn into burlap cloth 
which is used for bags. The center of the jute industry 
is at Howrah, a suburb on the right bank of the Hooghly 
River. Howrah is connected with Calcutta by a bridge 
1,530 feet long. Jute is exported in various forms to most 
of the countries of the world, especially Great Britain 
and the United States. Many other products of India 
arc also exported from Calcutta. Animal hides are sent 
to Germany and the United States, and tea is sent to 
Great Britain. Imports to Calcutta include mineral oils, 
iron and stecl goods, and other manufactured articles. 

History. Job Charnock of the East India Company 
founded Calcutta in 1690 (see East INDIA Company). 
Gradually the small settlement grew in importance and 
many neighboring villages became a part of the city. 
Calcutta was captured and sacked in 1756 by Surajud 
Dowlah, who was at that time native ruler of Bengal. 
Robert Clive led British troops into the city and defeated 
the Bengal soldiers. Calcutta was the capital of the 
Indian Empire from 1773 to 1912. 


ROBERT I. CRANE 


The Victoria Memorial Building Is One of the Many Architectural Monuments at Calcutta, India. 


Deane Dickason, Ewing Galloway 


The Caldecott Medal honors 
the most distinguished children's 
picture book of the year. 


The Medal pictures charac- 
ters from children's storybooks 
on its face, above, and back. 


Randolph Caldecott become 
famous for his color illustrations 
of children's books. 


Brown Bros. 


WINNERS OF CALDECOTT MEDAL 


Awarded Illustrator Winning Book 

1938 Dorothy P. Lathrop Animals of the Bible 

1939 Thomas Handforth Mei Li 

1940 Ingri and Edgar Abraham Lincoln 

Parin d'Aulaire 

1941 Robert Lawson They Were Strong and Good 

1942 Robert McCloskey Make Way for Ducklings 

1943 Virginia Lee Burton The Little House 

1944 Louis Slobodkin Many Moons 

1945 Elizabeth Orton Jones Prayer for a Child 

1946 Maud and Miska Rooster Crows 

Petersham 

1947 Leonard Weisgard The Little Island 

1948 Roger Duvoisin White Snow, Bright Snow 

1949 Berta and Elmer Hader The Big Snow 

1950 Leo Politi Song of the Swallows 

1951 Katherine Milhous The Egg Tree 

1952 Nicolas Mordvinoff Finders Keepers 

1953 Lynd К. Ward The Biggest Bear 

1954 Ludwig Bemelmans Madeline s Rescue 

1955 Marcia Brown Cinderella: or The Little 
Glass Slipper 

1956 Feodor Rojankovsky Frog Went A-Courtir 

1957 Marc Simont A Tree Is Nice 

1958 Robert McCloskey Time of Wonder 

1959 Barbara Cooney Chanticleer and the Fox 

1960 Marie Hall Ets Nine Days to Christmas 

1961 Nicolas Sidjakov Baboushka and the 


Three Kings 


Each illustrator has a separate biography in WORLD BOOK. 


CALDECOTT, RANDOLPH (1846-1886), an English 
illustrator, became known for the action, vitality, and 
humor of his picture books. With Walter Crane and 
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Kate Greenaway, he began a new era in children's pic- 
ture books. The Caldecott medal, presented annually 
to the illustrator of the year's outstanding children's pic- 
ture book, is named for him. He wrote and illustrated 
such books as John Gilpin's Ride ( 1878), The House That 
Jack Built (1878), and The Farmer's Boy (1881). 

Caldecott was born in Chester. From the age of six, 
he drew animals and modeled them in clay and wood. 
For 11 years he worked in a bank, but spent his free 
time sketching the people, animals, and scenes he en- 
joyed most. He later illustrated Washington Irving’s 
Old Christmas and Bracebridge Hall. Rota Нил. Ук ns 

CALDECOTT MEDAL is an annual award for the most 
distinguished picture book for children published dur- 
ing the previous year. The selection is made by а coin- 
mittee of 23 children's librarians, including five repre- 
sentatives from the American Association of School 
Librarians. The winner is announced in March. The 
Children's Services Division of the American Library 
Association presents the award to the illustrator at a ban- 
quet during the association's annual convention in June. 

The award is limited to artists who are citizens or 
residents of the United States, and whose work was 
published within the past year. The book must be the 
artist’s original creation. If two artists worked together, 
the award is given to both. The illustrator does not have 
to write the story himself. The story should not be as 
important as the illustrations. There are no limitations 
on the character of the illustrations or on the age level 
of the book. 

The face of the Caldecott medal has a reproduction 
of Randolph Caldecott’s original illustration of John 
Gilpin’s ride from the famous story by William Cowper. 
The reverse side has an illustration of “four and twenty 
blackbirds baked in a pie." The engraving reads “For 
the most distinguished American picture book for chil- 
dren,” with space for the name of the recipient and the 
date. An American sculptor, René Chambellan, de- 
signed the medal. 

Frederic G. Melcher, editor of Publishers’ Weekly mag- 
azine and founder of Children’s Book Week, donated 
the medal. Caldecott, for whom the award was named, 
was an English illustrator of children’s books who died 
in 1886. Melcher also established the Newbery medal 
for the most distinguished book for children. 

The award was first presented at the Kansas City, 
Mo., convention in 1938. It was the first award recog- 
nizing the work of the illustrator of a book. Robert 
McCloskey is the only artist to win the Caldecott medal 
twice. He won in 1942 with Make Way for Ducklings and 
again in 1958 with Time of Wonder. Robert Lawson is 
the only author-artist to win both the Newbery and 
Caldecott awards. He won the Caldecott medal in 1941 
for They Were Strong and Good, and the Newbery medal 
in 1945 for Rabbit Hill. ANNE J. RICHTER 

See also CALDECOTT, RANDOLPH; NEWBERY MEDAL. 

CALDER, ALEXANDER (1898- ), an American 
sculptor, became famous for his creations called stabiles 
and mobiles. Stabiles are stationary sculptures, made of 
colored spheres, disks, and wire. They also can be made 
of large cut and bent sheets of metal. 

Mobiles are so called because they move. Mobiles 
hang from a beam or ceiling and spread out downward 
in a series of balanced, weighted wire arms. Objects 
such as twisting disks or fish shapes hang from the wire 


Authenticated News 


American Sculptor Alexander Calder Became Noted for His Abstract Metal and Wire Creations Called Mobiles. 


arms. All the joints and connections move freely. These 
п range in size from 3 inches to 15 feet. Hand 
cr or small electric motors set some mobiles in mo- 
tic \ light touch or a puff of air makes others begin 
te ible and twist. Some of Calder’s most colorful 
pieces are mobile birds, and fish with movable glass 
An example of Calder’s large productions is 
ind Remus, a 10-foot mobile. 
was born in Philadelphia. His grandfather 
and father were sculptors, and his mother a painter. He 
was graduated with an engineering degree from the 
Stevens Institute of Technology in 1919, and later 
studied at the Art League in New York City. In 1926, 
he went to Paris, where he first won fame with his wire 
Circus. After spending many years in Europe, he re- 
turned to the United States, and made his home in 
Roxbur y, Conn. DONALD 
See also MOBILE; SCULPTURE (picture, Lobster Trap). 
CALDERÓN DE LA BARCA, xAzr day ROHN day lah 
BAHR kah, PEDRO (1600-1681), was a great Spanish 
dramatist. He excelled in cape-and-sword plays filled 
with intrigue. But he also wrote several tragedies about 
honor, as well as religious plays. His works include The 
Mayor of Zalamea, The Prodigious Magician, and Life 
Isa Dream, a philosophical drama which teaches that 
man’s will can prevail over fate. Calderón was born in 
Madrid, and studied at the University of Salamanca. 
He became a priest in 1651. HARVEY L. JOHNSON 
CALDWELL, ERSKINE (1903- ), became one of 
America’s best-selling writers. His most successful novels 
were Tobacco Road (1932) and God's Little Acre (1933). 
He wrote many other novels and stories about the im- 


scale 
Romulu 


Calder 
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poverished but lively poor white people of the South 

He was born in Coweta County, Georgia, the son 
of a Presbyterian minister. 
His father’s work required 
the family to travel con- 
stantly. As a young man, 
Caldwell continued to 
travel about the South, 
working at a variety of 
trades and observing the 
people he later wrote about 


in his novels. At one time 
or another, he ran guns for 
a Central-American revolt, 
played professional football, 
and acted as a bodyguard 
to work his way through 
college. He also worked asa 
cotton picker and а lumber-mill hand. ^ Awrucs Mizever 
CALDWELL COLLEGE FOR WOMEN is a Roman 
Catholic school at Caldwell, N.J. Its courses in liberal 
arts and sciences lead to bachelor’s degrees. The college 
was founded in 1939. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). 
CALEDONIA, Kar ce DOH nih uh, is the ancient Ro- 
man name for northern Scotland. It later became a 
poetic name for all Scotland. The Roman general Agric- 
ola invaded Caledonia іп a.p. 82. The first Cale- 
donians were the Picts. But the Caledonians of early 
English history were Picts and Scots. Their raids forced 
the Britons to seek the help of the Angles and Saxons. 
See also ScorrAND (Early Years). 


Wide World 
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CALENDAR is a system of measuring and recording 
the passage of time. Man made a major scientific ad- 
vance when he realized that nature furnishes a regular 
sequence of seasons. The seasons governed his life, deter- 
mined his needs, and controlled the supply of his natural 
foods. He needed a calendar so he could prepare for 
winter before it came. 

Before the invention of the c'ock, man had to rely on 
nature's timekeepers— the sun, the moon, and the stars. 
The daily apparent rotation of the sun provided the 
simplest and most obvious unit, the solar day. The sea- 
sons roughly indicated the length of another simple unit, 
the solar year. Early men were not aware of the funda- 
mental cause of the seasons, the earth's revolution 
around the sun. But it was easy to see the changing 
position and shape of the moon. As a result, most 
ancient calendars used the interval between successive 
full moons, the lunar month, as an intermediate measure 
of time. The month bridged the gap between the solar 
day and the solar year. 

The lunar month, we now know, is 29 days, 12 hours, 
and 44 minutes long. Twelve such months amount to 
354 days, 8 hours, and 48 minutes. This interval is 
about то days and 21: hours less than the true solar year, 
which lasts 365 days, 5 hours, and 49 minutes. But a 
year of 13 lunar months would be too long by 18 days, 
15 hours, and 45 minutes. The 13-month calendar is 
even less suited than the 12-month calendar to measure 
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Life Magazine; Mrs. О. Andreas Gars 
Early Printed Calendars often had elaborate pictures. Two 
from France, left, included dainty portraits of King Louis XV 
and his friends, An American almanac, above, boasted 50 pictures. 


the year. This discrepancy explains the great confusion 
that has existed in the calendar for thousands of years, 
and still exists in some areas. Man has no simple and 
accurate way to keep the lunar and solar calendars ex- 
actly in step. 


The Calendar Today 


Most persons in the Western World use the Gregorian 
calendar, worked out in the 1580’s by Pope Gregory 
XIII. It has 12 months, 11 of them with 30 or 31 days. 
The other month, February, normally has 28 days. 
Every fourth year, it has 29 days. But even this calendar 
is not quite exact enough. In century years that cannot 
be divided by 400, such as 1700, 1800, and 1900, the 
extra day in February must be dropped. The year 1600 
was a leap year, and the year 2000 will be one. 

Our calendar is supposed to be based on the year Jesus 
Christ was born. АП dates before that year are listed as 
B.C., or before Christ. Dates after that year are listed as 
A.D., or Anno Domini, meaning in the year of Our Lord. 
Non-Christians often write B.C.E., for before Christian era, 
and G.E., for Christian era. See CHRISTIAN ERA. 

The Church Calendar is regulated partly by the sun 
and partly by the moon. Fixed days include Christmas 
and such feasts as the Nativity of the Blessed Virgin. 
‘They were originally set according to the solar calendar. 
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the 2 rding to the Hebrew calendar. But 
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I icbrew year is based on the moon, and nor- 
mall sts of 12 months. These months are Tishri, 
Hes! A Tebet, Shebat, Adar, Nisan, lyar, Sivan 
Tam 15, and Elul. The months are alternately 30 
and 29 days long. Seven times during every 19-year 
period, an embolismic or extra 29-day month is inserted 
betwe Adar and Nisan. The extra month is called 
Veadar. At the same time, Adar is given 30 days instead 
of 29 


The Islamic Calendar begins with Mohammed's 
flight from Mecca to Medina. This flight, called the 
Hegira, took place in д.р. 622 by the Gregorian calen- 


dar. The year is much shorter than the solar year, with 
only 354 days. As a result, the Islamic New Year moves 
backward through the seasons. It moves completely 
backward in a course of 323 years. The Islamic calendar 
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This German Calendar Was Printed in the Late 1400's by Johannes Gutenberg. 
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CALENDAR 


eight years. But even this did not compensate with suffi- 
cient accuracy for the accumulated differences, and the 
Babylonian calendar was quite confused. 

The Egyptians were probably the first people to adopt 
a predominantly solar calendar. They noted that the 
Dog Star, Sirius, reappeared in the eastern sky just be- 
fore sunrise after several months of invisibility. They 
also discovered that the annual flood of the Nile River 
came soon after Sirius reappeared. They used this event 
to fix their calendar, and came to recognize a year of 
365 days, made up of 12 months each go days long, and 
an extra dividend of five days added at the end. But 
they did not allow for the extra fourth of a day, and 
their calendar slowly drifted into error. According to the 
famed Egyptologist J. H. Breasted, the carliest date 
known in the Egyptian calendar corresponds to 4236 B.c. 
in terms of our present-day system. 

The Romans apparently borrowed their first calendar 
from the Greeks. The earliest known Roman calendar 
consisted of 10 months and a year of 304 days. The 
Romans seem to have ignored the remaining 60 days, 
which fell in the middle of winter. The 10 months were 
named Martius, Aprilis, Maius, Junius, Quintilis, Sextilis, 
September, October, November, and December. The last six 
names were taken from the words for five, six, seven, 
eight, nine, and ten. Romulus, the legendary first ruler 
of Rome, is supposed to have introduced this calendar 


A Perpetual Calendar is one that shows the day of the week 
for any year desired, This calendar begins with 1753, the year 
Great Britain adopted our present calendar. The calendar is easy 
to use. The letters after each year in the Table of Years (on 
the opposite page) refer to the first column of the Table of Months 
(next to it). The figures given for each month in the Table of 


about 738 в.с. To make it correspond to the solar year, 


the Romans added a short month of 22 or 23 davs every 
second year. 

Politics soon crept into the calendar. One king added 
two months, Januarius and Februarius, at the end of the 
year. He hoped to collect more taxes during the cxtra 
months. Public officials used the months to stay longer 
in office. By the time of Julius Caesar, about 700 \ cars 


later, the calendar was about three months ahead of the 
Schedule fixed by the seasons. 


The Julian Calendar. In 46 в.с., Julius Caesar Кей 
the astronomer Sosigenes to review the calendar and 
suggest ways for improving it. Acting on Sosigencs’ sug- 
gestions, Caesar ordered the Romans to disregard the 
moon in calculating their calendars. He divided the 
year into 12 months of 31 and 30 days, except for Feb- 
ruary, which had only 29 days. Every fourth усаг, it 
would have 30 days. He also moved the beginning of 
the year from March 1 to January 1. To realign the 
calendar with the seasons, Caesar ruled that the year 
we know as 46 в.с. should have 445 days. The Romans 


called it the year of confusion. 

The Romans renamed Quintilis to honor Julius 
Caesar, giving us our name July. The emperor Augustus 
took the next month, Sextilis, and named it for himself, 
giving us August. He took a day from February for 
August, to make it as long as the month of July. 

'The Julian calendar was widely used for more than 
1,500 years. It provided for a year that lasted 3651 davs. 


Months refer to one of the seven columns in the Table of Days 
(below). For example, to find on what day of the week Christmas 
fell in 1900, look for 1900 in the Table of Years. The letter a 
follows. Look for а in the Table of Months, and, under December, 
you will find the number 6. In the Table of Days, column 6 shows 
that the 25th day of the month, Christmas, fell on Tuesday in 1900. 


1 2 3 4 5 6 7 
Monday 1| Tuesday 1| Wednesday 1| Thursday 1| Friday 1| Saturday 1| SUNDAY 1 
Tuesday 2| Wednesday 2| Thursday 2| Friday 2| Saturday 2| SUNDAY 2| Monday 2 
Wednesday — 3| Thursday 3| Friday 3| Saturday 3 SUNDAY 3| Monday 3| Tuesday 3 
Thursday 4| Friday 4| Saturday 4| SUNDAY 4| Monday 4| Tuesday 4| Wednesday 4 
Friday 5| Saturday 5| SUNDAY 5| Monday 5| Tuesday 5| Wednesday 5 Thursday - 5 
Saturday 6| SUNDAY 6| Monday 6| Tuesday 6| Wednesday 6| Thursday 6| Friday 6 
SUNDAY 7| Monday 7| Tuesday 7| Wednesday 7| Thursday 7| Friday 7| Saturday 7 
Monday 8| Tuesday 8| Wednesday 8| Thursday 8| Friday 8| Saturday 8 SUNDAY 8 
Tuesday 9| Wednesday 9| Thursday 9| Friday 9| Saturday 9|SUNDAY 9| Monday 9 
Wednesday 10) Thursday 10| Friday 10| Saturday 10 SUNDAY 10| Monday 10| Tuesday 10 
Thursday 11| Friday 11| Saturday 11] SUNDAY  11| Monday 11| Tuesday 11| Wednesday 11 
Friday 12| Saturday 12| SUNDAY 12| Monday 12| Tuesday 12| Wednesday 12| Thursday 12 
Saturday 13| SUNDAY 13| Monday 13| Tuesday 13| Wednesday 13| Thursday 13| Friday 13 
SUNDAY 14| Monday 14| Tuesday 14| Wednesday 14| Thursday 14| Friday 14| Saturday 14 
Monday 15| Tuesday 15| Wednesday 15| Thursday 15| Friday 15| Saturday 15| SUNDAY 15 
Tuesday 16| Wednesday 16| Thursday 16| Friday 16| Saturday 16| SUNDAY 16| Monday 16 
Wednesday 17| Thursday 17| Friday 17| Saturday 17| SUNDAY 17| Monday 17| Tuesday 17 
Thursday 18| Friday 18| Saturday 18| SUNDAY 18| Monday 18| Tuesday 18| Wednesday 18 
Friday 19| Saturday 19| SUNDAY 19| Monday 19| Tuesday 19| Wednesday 19| Thursday 19 
Saturday 20| SUNDAY 20| Monday 20| Tuesday 20| Wednesday 20| Thursday 20| Friday 20 
SUNDAY 21| Monday 21| Tuesday 21| Wednesday 21| Thursday 21| Friday EE PR Saturday 21 
Monday 22| Tuesday 22| Wednesday 22| Thursday 22| Friday 22| Saturday 22| SUNDAY 22 
Tuesday 23| Wednesday 23| Thursday 23| Friday 23| Saturday 23| SUNDAY 23| Monday 23 
Wednesday 24| Thursday 24| Friday 24| Saturday 24| SUNDAY 24| Monday 24 Tuesday 24 
Thursday 25| Friday 25| Saturday 25| SUNDAY 25| Monday 25| Tuesday 25 Wednesday 25 
Friday 26| Saturday 26| SUNDAY 26| Monday 26| Tuesday 26| Wednesday 26| Thursday 26 
Saturday 27| SUNDAY 27| Monday 27| Tuesday 27| Wednesday 27| Thursday 27| Friday 27 
SUNDAY 28| Monday 28| Tuesday 28| Wednesday 28| Thursday 28| Friday 28| Saturday 28 
Monday 29| Tuesday 29| Wednesday 29| Thursday 29| Friday 29| Saturday 29| SUNDAY 29 
Tuesday 30| Wednesday 30| Thursday 30| Friday 30| Saturday 30| SUNDAY 30| Monday 30 
Wednesday 31| Thursday 31| Friday 31| Saturday 31 SUNDAY 31| Monday 31| Tuesday 31 


28 


But it was actually about 11 minutes and 14 seconds 
longe: than the solar year. This difference led to a 
gradual change in the seasons. By 1580, the spring 
equinox fell on March 11, or 1odaysearlier than it should. 

The Gregorian Calendar was designed to correct the 
errors of the Julian calendar. In 1582, on the advice of 
азго ners, Pope Gregory XIII corrected the differ- 
ence between sun and calendar by ordering 10 days 
dropped from October. The day that would have been 
October 5, 1582, became October 15. This procedure 
restored the next equinox to its proper date. To correct 
the Julian calendar's error regularly, the pope decreed 
that February would have an extra day in years that 
could be divided by 400, such as 1600 and 2000, but 
not in other century years, such as 1700, 1800, and 1900. 

‘The Gregorian calendar is so accurate that the differ- 
ence between the calendar and solar years is now only 
about 26.3 seconds. This difference will increase by .53 
second every hundred years, because the solar year is 
gradually growing shorter. 

The Roman Catholic nations of Europe adopted the 
Gregorian calendar almost immediately. Various Ger- 
man states kept the Julian calendar until 1700, Great 
Britain did not change to the Gregorian until 1752, 
Russia until 1918, and Turkey until 1928. The change 
still causes confusion. For example, George Washington 
was born on February 11, 1732, old style (often abbrevi- 
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CALENDS 


ated оз.), but we always celebrate his birthday on 
—- 22, new style. 

Calendar Reform, according to some persons, is the 
only answer to our muddled calendar. Months may have 
28, 29, 30, or 31 days, and years may begin on any day 
of the week. The T hirteen-Month Calendar would provide 
13 months exactly four weeks long. The extra month, 
Sol, would come before July. Each year would begin on 
Sunday and end on Saturday. A year day would come 
at the end of the year and would belong to no month. 
In leap years, leap-year day would be added just before 
July. The World Calendar would have 12 months, plus 
year day and leap-year day. Dowauo H. Menznt 


Related Articles in Wort Book include: 


Ancient Civilization Chronology Leap Year Time 
(Our Heritage) Day Month Week 

Astronomy (How Equinox Moon Year 
Astronomy Affects Hegira Season 


Our Lives) 


CALENDAR STONE. Sce Azrec (The Arts). 
CALENDER is a machine for pressing cloth, rubber, 
paper, and other material to make it smooth and glossy. 
See PAPER (The Processes; picture, How Paper Is Made); 
Prasrics (Calendering; color picture, Ways of Wi orking). 
CALENDS, or KALENDS. Sec Мохтн. 


CALENDULA 


CALENDULA, kuh 
LEHN dyoo luh, is a group 
of herbs of the thistle fam- 
ily. They grow in the 
temperate zone from the 
Canary Islands to Asia 
Minor. Calendulas grow 
between one and two feet 
high. The leaves on the 
plant lie one above the 
other on the stem. The 
large, pretty flower heads 
have yellow or orange rays. 
Calendulas are a favorite 
annual garden flower in 
many parts of the world. 
Gardeners usually grow 
them from seeds. The ca- 
lendula is the flower-of-the- 
month for October. In 
Shakespeare’s time, people 
used the blossom of the 
calendula to flavor soups and stews. 


Calendulas are common gar- 
den flowers in temperate re- 
gions around the world. 


Scientific Classification. Calendulas belong to the fam- 
ily Compositae. A common calendula is genus Calendula, 
species officinalis. 

See also HERB; THISTLE. 

CALF. See CATTLE. 

CALGARY, Alberta (pop. 181,780; met. area, 200,- 
200), is the administrative center of Canada’s oil indus- 
try. It is an important transportation hub, and serves 
as a distributing point for an area nearly three times as 
large as Michigan. The city is also the center of Al- 
berta’s cattle industry, with large meat-packing plants. 
On the Monday after July 4th, champion cowboys 
from throughout North America take part in the annual 


PAUL C. STANDLEY 


Calgary, Alberta, below, nestles at 
the junction of the Bow and Elbow 
rivers. It is the administrative hub of 
Canada's oil industry, and the center 
of a large wheat and cattle area, The 
city seal is shown at the left, 


Calgary Exhibition and Stampede. The Stampede fea- 
tures horse racing, livestock shows, and rodeo events, 
See ALBERTA (color picture, Cowboys); Корко 
Location and Size. Calgary lies in the eastern foot- 
hills of the Rocky Mountains, at the junction of the 
Bow River and the Elbow River. It covers more than 75 
square miles. It is about 200 miles south of Edmonton, 
the capital of the province. For location, see ALBERTA 
(color map). Calgary has the second largest population 
in Alberta, after Edmonton, and the eighth largest 
population in Canada. 
Manufacturing and Trade. Calgary’s factories oper- 
ate chiefly on natural gas, which leaves the тее of 
industrial smoke. The swift-flowing Bow and Elbow 


SKY 


rivers also provide Calgary with inexpensive electric 
power. In addition, the city has abundant coal reserves, 
Refineries process petroleum from the rich Turner Val- 
ley oil fields and other wells in southern Alberta. Sub- 
sidiary industries manufacture chemicals and plastics 


from by-products of the oil industry. Cattlemen from 
the great cattle ranches of southern Alberta send their 
stock to Calgary’s slaughterhouses and processing 
plants. The city is in the center of a wheat-growing area, 
and has several flour mills. Other manufactures include 
building materials, electrical equipment, fertilizers, and 
sulfur. 

Transportation and Communication. Two transcon- 
tinental railways, four branch railways, and a number 
of transcontinental truck lines serve Cal The 
Trans-Canada Highway passes through the city. Sev- 
eral airlines use the modern air terminal at McCall 
Field. Calgary has two daily newspapers, three weekly 
papers, three radio stations, and a television station. 

Education. The Provincial Institute of Technology 
and Art and a branch of the University of Alberta are 
in Calgary. The city has more than 70 public schools. 
The Calgary Public Library, opened in 1912, was the 
first public library in Alberta. 

Interesting Places To Visit. Calgary’s Souther: Jubi- 
lee Auditorium can seat 2,700. St. George’s Island Zoo 
and Natural History Park in Calgary is the largest zoo 
in Canada. Besides live animals, it features life-size 
replicas of the prehistoric animals that once roamed 
the area. 

History. The North West Mounted Police established 


к. T. Hyde 


п the site of Calgary in 1875. The commander, 

( сі James F. Macleod, named it in honor of his 

ıl home, Calgary, in Scotland. Calgary is Gaelic, 

lear, running water. Calgary received its city 

893. The discovery of the Turner Valley oil 

914 established the city as a major North 

^ ın oil center, An oil discovery at Leduc in 1947 

1 further expansion. Calgary has a mayor-council 

overnment W. D. Мсросоли. 

CALHOUN, JAMES C. See New Mexico (Famous 
New Mexicans). 

CALHOUN, JOHN CALDWELL ( 


k atesman, was a major polit 


82-1850). an Amer- 
al figure before the 


Civil War. He played an important part in national 
affairs for 40 years. He served as a member of the 
\ d States House of Representatives and the Senate, 


as Secretary of War and of State, and as Vice-President. 

But Calhoun never became President, and this was a 
bitter disappointment to him during his later years. 
He is best remembered as the theorist of the doctrines 
of states’ rights and nullification. His leadership in 
these doctrines helped inspire the South’s effort to 
achieve national independence in the Civil War. 

Early Career. Calhoun entered national politics as a 
member of the House of Representatives from 1811 to 
1817. He was an ardent nationalist and, together with 
other young Congressmen, was called a “War Hawk” 
for advocating the War of 1812 (see Wan oF 1812 [The 
War Hawks]). He actively supported the government's 
post-war program, which included such measures as a 
protective tariff, a national bank, and an enlarged 
army and navy. He improved the organization of the 
army while Secretary of War from 1817 to 1825. 

Calhoun was the vice-presidential running mate of 
both ^ndrew Jackson and John Quincy Adams in 1824. 
He won by a landslide, but the vote for President was 
indecisive. The House of Representatives picked Adams. 
8, Jackson again opposed Adams for President. 
Calhoun received support for a second vice- 
presidential term from Jackson only. Jackson and Cal- 
houn won the election. After Jackson became President, 
he quarreled with Calhoun because of Calhoun's new 
attitude. Calhoun had discarded his nationalism, and 
had become a sectionalist. 

Southern Leader. Calhoun felt that his beloved South 


CALICO 


Carolina, and the South generally, were beir 
ploited by the protective tariff. This favored the manu 
facturing interests in New England and protected them 
from foreign competition. Calhoun wrote the “Exposi- 
tion and Protest" for his state's legislature in 1828. It 
declared that federal law 
which it believed was unconstitutional. When 
higher tariff was adopted in 1832, South Carolina acted 


no state was bound by а 


a sull 


on Calhoun's states’ rights theory, and nullified the tariff 
(see NULLIFICATION). 

This action caused a constitutional crisis. Calhoun 
resigned as Vice-President in December, 1832. He cn- 
tered the Senate as the elected spokesman of South 
Carolina, He had no wish to destroy the Union, and 
accepted Henry Clay’s compromise arrangement of 
1833. This quieted the tariff issue, but it did not resolve 
the states’ rights problem Calhoun had raised. 

Calhoun served in the Senate until 1844, when he 
became Secretary of State under John Tyler. He served 
until March, 1845, and then returned to the Senate, 
serving there until his death. His closing years were 
marked by strong support of slavery and its extension, 
and by encouragement of the annexation of Texas. He 
opposed the Mexican War, the Wilmot Proviso, and the 
Compromise of 1850 (see COMPROMISE oF 1850; Мехі- 
CAN War; УУп.мот Proviso). 

Calhoun was born near Abbeville, S.C., and was an 
honor graduate at Yale College in 1804. He practiced 
law in Abbeville until his election to the South Caro- 
lina legislature in 1808. 

CALI, КАН lih (pop. 429,170), is a manufacturing, 
trading, and transportation center in Colombia. For 
location, see Сот.омвгА (color map). Products of the 
region include coffee, livestock, and coal. Textiles are a 
leading manufacture. Cali was founded in 1536. See 
also CoLoMsia (picture, Tall Skyscrapers in Cali). 

CALIBER. See BULLET. 

CALICO is a cotton fabric of plain weave. It is related 
to chintz and percale and, like them, is usually printed 
on rotary presses. The name comes from Calicut, India, 
where calico originated. Early calico was a fine cloth, 
but today it is a coarse fabric, usually 27 inches wide. 
See also CHINTZ; PERCALE. 
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John C. Calhoun, above, 
was active in national politics 
from the War of 1812 until 
1850. His last address to the 
Senate was read aloud by a 
colleague because Calhoun was 
too weak and ill to deliver it 
himself, right. 
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CALIFORNIA 


The Golden State 


KLAMATH CASCADE 
TAINS MOUNTAINS 


Land Regions 
of California 


CALIFORNIA, xaz ih FAWRN yuh, a Pacific Coast 
state, is often called THE GOLDEN Srarx. Its rich gold 
fields attracted thousands of miners, called “огу 
niners," during the gold rush of 1849. The nickname 
also suggests the gold of California sunshine, the yellow 
sands of the beaches and deserts, the oranges ripening 
in vast orchards, and the yellow poppies that carpet the 
fields and hillsides in spring. The name California prob- 
ably comes from the name of a treasure island described 
in a Spanish tale of the early 1500's. Sacramento is the 
capital of California, and Los Angeles is the largest city. 

Farmers of the state grow about an eighth of the 
nation’s farm products, and lead the United States in 
agricultural income. California is a leading producer of 
vegetables, fruits, cotton, and poultry. But fewer than a 
sixth of the people live in farm areas. Los Angeles and 
San Francisco rank among the nation’s chief manu- 
facturing centers and leading ports. Many of the 
world’s motion pictures are made in and near Holly- 
wood, a district of Los Angeles. 

California stretches along almost two thirds of the 
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The State Seal 


West Coast. San Dicgo lies about as far south as 
Charleston, S.C., and Crescent City is almost as far 
north as Plymouth, Mass. Death Valley, the lowest 
point in the United States, lies in east-central California. 

California has some of the hottest, coldest, wettest, 
and driest areas of the United States. It is equally 
famous for its fertile fields and its barren deserts. Glaciers 
glisten on a few of the mountains throughout the year. 
Tropical flowers on the low, southern plains bloom in 
midwinter, and oranges ripen within sight of snow- 
capped peaks. Bathers sun themselves on sandy beaches 
only a few hours away from snowy ski trails. The giant 
sequoias near Dyerville are the largest and tallest trees 
on earth. The bristlecone pines near Benton are the 
oldest living things in the world. 

The warm, sunny climate of California brings visitors 
to the state all around the year. Many tourists find Cali- 
fornia so attractive that they settle there permanently. 

California makes more airplanes and airplane parts 
than any other state, and Los Angeles is the nation’s 
chief producer of electronic equipment. The state ranks 
first in food processing and in the slaughtering of cattle. 
It produces nearly all the nation’s olive oil, and leads in 
the canning and preserving of fruits, vegetables, and 
sea food. 

California stands second among the states in mining. 
It produces more boron, chromite, iodine, and mercury 
than any other state. Only Texas produces more pctro- 
leum. California also ranks high among the gold-pro- 
ducing states. 

Many nations have contributed to California's his- 


tory. English and Spanish explorers visited the region 
in the 1500's. Graceful missions built by Spanish priests 
nearly 200 years ago stand along California’s coastal 
highway, E! Camino Real (The Royal Highway). Russia 
once tried to control the whole West Coast of North 
America, and established a settlement at Fort Ross in 
1812. Fear of Russian activity was one of the reasons for 
the Monroe Doctrine, which closed the Americas to 
European colonization. 

For the relationship of California to the states in its 
region, sce Pactric COAST STATES. 


The Land and Its Resources 


Location and Size. California covers 158,693 square 
miles, a greater area than any state except Alaska and 
Texas. The Color Map shows that Oregon lies north of 
California, Nevada and Arizona to the east, and Mexico 
to the south. The Pacific Ocean is on the west. 

San Bernardino County, the largest county in the 
country, covers over 20,000 square miles—almost as 
much arca as that of Connecticut, Massachusetts, and 
New Jersey combined. 

Land Regions. California has eight main land regions: 
(1) the Klamath Mountains, (2) the Cascade Mountains, 
(3) the Basin and Range Region, (4) the Coast Ranges, 
(5) the Central Valley, (6) the Sierra Nevada Mountains, The State Bird — 
(7) the Los Angeles Ranges, and (8) the San Diego California Valley Quail 
Ranges. 

The Klamath Mountains include several small, forest- 


The State Flag 


FACTS IN BRIEF 


Capital: Sacramento (since 1854), Earlier capitals: San 
Jose, Vallejo, Benicia (1850-1854). 

Government: Congress—U.S. Senators, 2; U.S, Repre- 
sentatives, 30. Electoral votes, 32. Stale Legislature—sena- 
tors, 40; representatives, 80. Voting Age, 21 years. Coun- 
lies, 58. 

Area: 158,693 square miles (including 2,120 square 
miles of inland water), 3rd in size among the states. 
Greatest distance: (northwest-southeast) 800 miles; (north- 
east-southwest) 375 miles. Coast line, 1,190 miles (not 
including 287 miles for offshore islands). 

Elevation: Highest, Mt. Whitney, 14,495 feet above 
sea level; Lowest, 282 feet below sea level, in Death 
Valley. 

Population: 15,717,204 (1960), 2nd among the states. 
Density, 99 persons to the square mile, Distribution, 
urban, 86 per cent; rural, 14 per cent. 

Chief Products: Manufacturing and Processing, chemical, 
coal, food, metal, petroleum, and wood products; 
electronics equipment; machinery; transportation equip- y 
ment. Agriculture, cattle, eggs, fruits, hay, milk, poultry, 
vegetables. Mining, gold, natural gas, petroleum, salt, 
sand and gravel, stone, tungsten. Fishing Industry, aba- 
lone, anchovies, lobsters, mackerel, sardines, sole, tuna. 

Statehood: Sept. 9, 1850, the 31st state. 

State Seal: The Golden Gate channel and the Sierra 
Nevada mountains appear in the background. Minerva, 
the goddess of wisdom, sits at the right. The miner, the 
wheat, and the grapes represent important industries. 
The bear is a symbol of California. Adcpted in 1849. 

State Flag: The Americans who revolted against Mexico 
on June 14, 1846, adopted the Bear Flag. The bear 
symbolizes the determination of the settlers to fight for 
independence. Adopted in 1911. 

State Motto: Eureka (I have found it). The State Tree 

State Song: “I Love You, California." Words by F. B. California Redwood 
Silverwood; music by A. F. Frankenstein. 

State Animal: California grizzly bear. 

State Fish: South Fork golden trout. 


Flag, bird, and flower illustrations, courtesy of Eli Lilly and Company 


The State Flower 
Golden Poppy 
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clad ranges in the northwestern corner of the state. All 
these ranges are higher and steeper than the coastal 
ranges to the south. Many peaks tower from 6,000 to 
8,000 feet. The highest and most rugged range, the 
Salmon Mountains, has picturesque scenery. Deep can- 
yons break up the Klamath ranges. But the ranges have 
several valleys that are large and flat enough for farming. 

The Cascade Mountains rise east of the Klamath Moun- 
tains and extend from the Central Valley north into 
Canada. Lassen Peak (10,466 feet) is an active volcano 
in the southern part of this mountain range. Another 
famous peak in the region, snow-capped Mt. Shasta 
(14,162 feet), was once an active volcano. Dense forests 
of pine trees cover these mountains and form a basis 
for an important lumber industry. 

The Basin and Range Region covers most of eastern 
California. The northern part of this region includes the 
Lava Plateau, one of the largest lava fields in the world. 
It lies next to the volcanic Cascade Mountains to the 
west, and stretches into Oregon, Nevada, and Idaho. 
‘Thousands of years ago, lava flooded the region from 
great cracks in the earth’s surface. Scattered mountains 
break up the plateau. In the south, the Basin and 
Range Region forms a bleak area of wastelands. Death 
Valley, the lowest point in North America (282 feet 
below sea level), stretches along the California-Nevada 
border (see DEATH VALLEY). Even in the wasteland 
areas, irrigation has made many valleys suitable for 
crop raising. These valleys include the famous Imperial 
and Coachella. Until 1900, they were only wasteland. 
Today, the Imperial is known for its rich field and truck 
crops. Farmers in the Coachella Valley concentrate on 
fruits and sweet corn. The Basin and Range Region 
forms part of the Great Basin which extends into 
Oregon, Nevada, Idaho, Utah, and Wyoming. ; 

The Coast Ranges lie along the Pacific Coast, extend- 
ing from Oregon to Santa Barbara County. Each part 
of this mountain chain has its own name. Sections in- 
clude the Santa Cruz, Santa Lucia, and Gabilan ranges. 
Pine forests cover many of the mountains. Near the 
coast north and south of San Francisco lies the Red- 
wood Empire, so called because of its great groves of 
redwood trees. Livestock ranches, orchards, vineyards, 
and truck gardens dot the beautiful valleys that separate 
the ranges. Movements of the earth’s crust along these 
mountains cause occasional earthquakes. 

The Central Valley, sometimes called the Great Valley, 
lies between the coast ranges and the Sierra Nevada. It 
is really two valleys. The Sacramento River flows through 
one, and the San Joaquin River winds through the 
other. The mountain wall that surrounds the Central 
Valley is broken on the west by a mile-wide opening 
through which the two rivers flow into San Francisco 
Bay. The Central Valley extends more than 450 miles 
from northwest to southeast. Its area nearly equals that 
of New Jersey, Massachusetts, and Delaware combined. 
The valley forms the largest and most important agricul- 
tural area west of the Rocky Mountains. It has three 
fifths of California’s farm land, and produces almost 
every kind of crop. 

The Sierra Nevada Mountains form a massive rock 
wall more than 400 miles long and about 70 miles wide 
in east-central California. Several mountains of the 
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Sierra Nevada rise over 14,000 feet. They include 
14,495-foot Mt. Whitney, the tallest mountain in the 
United States south of Alaska. The lowest pass in the 
range, Beckwourth, is more than 5,000 feei above sea 
level. In the west, rushing mountain rivers have cut 
deep canyons. Glaciers formed Yosemite Valley, the 
most famous canyon. Miners take most of California’s 
gold from the western side of the Sierra Nevada. 

The Los Angeles Ranges extend southward from Santa 
Barbara County to San Diego County. This group of 
small ranges includes the San Rafael, San Gabriel, 
Santa Ana, San Bernardino, and San Jacinto ranges. A 
few peaks, including San Gorgonio, rise above 10,000 
feet. Many beautiful valleys among the mountains pro- 
duce abundant crops when irrigated. The plain that 
fringes the Pacific Ocean forms another fertile region, 
This plain is much wider than the northern coastal 
plains. The valleys and the plain are famous for their 
citrus fruits. The area’s oil and gas fields rank among 
the most productive in the world. 

The San Diego Ranges cover most of San Diego County, 
and include the Agua Tibia, Laguna, and Vallecito 
ranges. Among the highest peaks are Mt. Palomar 
(6,126 feet) and Cuyamaca Peak (6,515 feet). 

Coast Line. California's 1,190-mile coast linc is longer 
than the combined coasts of Washington and Oregon. 
It varies from white sandy beaches in the south to steep 
cliffs and fog-hidden hills in the north. The state has 
two great landlocked harbors, San Francisco and San 
Diego bays. Excellent smaller ports are at Sania Cruz 
and Monterey in the south, and at Eureka in the north. 
A man-made breakwater protects the section of Los 
Angeles at San Pedro Bay. 

Islands. Two groups of islands lie off the California 
coast. The small, rocky Farallon Islands rise fiom the 
ocean about 30 miles west of San Francisco. The eight 
Channel Islands lie scattered off southern California. 
Santa Catalina, a popular vacation spot, is the most 
famous of these islands (see CATALINA ISLAND). 

Rivers, Waterfalls, and Lakes. California's two great 
rivers, the Sacramento and the San Joaquin, rise hun- 
dreds of miles apart in the eastern mountains. ‘The 
Sacramento River flows south, and the San Joaquin 
runs north. They join northeast of San Francisco, and 
empty into San Francisco Bay. Smaller streams begin- 
ning in the Sierra Nevada join the rivers. Many of these 
swift mountain torrents are used to generate electricity. 
Gold discovered in the American River in 1848 led to 
the California gold rush. 

The streams on the eastern slopes of the Coast Ranges 
usually dry up before they reach the Sacramento or the 
San Joaquin. Short, swift streams flow into the sea on 
the western side. In southern California, most of the 
river beds stay dry for months at a time. But some 
streams cause serious floods during the rainy season. 
The Colorado River provides water for desert irrigation, 
and furnishes part of the water supply of Los Angeles. 
In the Great Basin region, most streams disappear into 
low pockets of land. Some dry up from evaporation. 
Others, such as the Amargosa River in Death Valley, 
sink into the sand and flow beneath the surface of the 
ground. 

California’s Yosemite National Park has some of the 
highest waterfalls in North America. These include 
Silver Strand, the Upper and Lower Yosemite, Vernal, 


Grape Pickers Load Bins 
with ripened fruit from Califor- 
nio's vineyards. California sup- 
plies nine tenths of the grapes 
grown in the country. Wine 
rs use most of the har- 
vested crops. 


Bridalveil, Nevada, and Illilouette falls. Ribbon Falls, 
highest on the continent, is 1,612 feet high. See 
WATERFALL (color picture). 

California has about 8,000 lakes. Some of the moun- 
tain lakes rival the famous Swiss lakes in beauty. Lake 
Tahoe, the deepest of these lakes and one of the most 
beautiful bodies of water in the United States, averages 
1,500 feet in depth. It lies on the California-Nevada 
border and reflects the surrounding mountain peaks. 
Most of the desert lakes east of the Sierra Nevada have 
no outlets. They contain soda, salt, and other minerals 
that give the water a disagreeable taste. The Salton Sea, 
the lowest lake in the Western Hemisphere, is about 236 
feet below sea level. Several artificial lakes, including 
Arrowhead, are popular resort centers. 

Deserts. The Mojave desert, in southeastern Cali- 
fornia, covers about 25,000 square miles between the 
Sierra Nevada Mountains and the Colorado River. The 
Colorado Desert occupies about 2,000 square miles south 
of the Mojave desert. Worn, rocky mountains and over 
100 palm oases lie throughout these sandy wastelands. 

Natural Resources. California is unusually rich in 
minerals, soil, wildlife, and forests. The soil and climate 
make it possible to grow a variety of crops. 

Soils. The state has about 500 types of soil. About a 
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third of California has soil suitable for farming. Resid- 
ual, or upland, soils cover the mountain slopes. Forests 
grow on these soils in areas that have enough rainfall. 
In other places, the land is suitable only for grazing. 
Valley soils provide the best farm lands, and are found 
in many areas, including the Great Valley and the 
coastal area. 

Minerals. California has more than a seventh of the 
nation’s known oil reserves. The most important fields 
of petroleum and natural gas lie in the southern end of 
the Great Valley and along the southwestern coast. 
Natural gas also comes from the Rio Vista gas field in 
Sacramento, Solano, and Contra Costa counties. The 
coastal regions provide salt, mercury, sulfur, chromite, 
iodine, and manganese. 

The chief gold deposits lie along the western side of 
the Sierra Nevada. Silver, copper, granite, marble, and 
roofing slate are also taken from the Sierra Nevada. 
The western San Gabriel Mountains have titanium ore. 
Zinc lies in most of the mining regions. 

The Great Basin has valuable deposits of soda, salt, 
gypsum, gold, silver, copper, lead, tungsten, and semi- 
precious stones. These stones include beryls, garnets, 
tourmalines, and topazes. About nine tenths of the 
world’s boron minerals, including borax, boric acid, and 
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Firebaugh, 2,070 
Flintridge, 5,000 
Folsom, 3,925 . 
Fontana," 14,65 
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*Population of metropolitan area, including suburbs. 
Source: Latest available census figur 
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CALIFORNIA 


The mops and graphs on this роде show the variations 
in rainfall and population. They also tell the chief ways 
the people eorn their living ond the overage yearly 
volue of the state's main products. 


TOTAL PRODUCTION 114,505.000.000 


Summer 


POPULATION 


The sosfhecserm port of Colifornio hos 
less than two persons to the squore mile. 


Persons to the Square Mile 


Over $00,000, showing 
opproximote shape 
200,000-500,000 
100,000-- 200,000 
50,000- 100,000 
20,000-50.000 


AVERAGE YEARLY RAINFALL 


Coliformia receives most of its roinfoll 
during the coo! winter months. 
Winter 


(inches) 


CALIFORNIA'S LEADING PRODUCTS 
Eoch Box Ш Represents а $100,000,000 Worth of Products. 


MANUFACTURING Toto! Value Added $10,346,000,000 
LLLLTJ 


Transportation Equipment 


Food Processing 


Мейо! Processing 
Machinery 

Chemicals 

Lumber & Forest Products 
Electrical Machinery 


AGRICULTURE Тос! $2,723,000,000 
۰ Vegetables MMI $345,000,000 
Dairy Products $317,000,000 
Cattle $291,000,000 
Cotton $281,000,000 
Poultry & Eggs $260,000,000 
Citrus Fruits mt $143,000,000 


MINING Total $1,537,000,000 


Petroleum & Natural Gas $1,082,000,000 


All figures are based оп 
government statistics for a 4 year period. 


ECONOMIC ACTIVITY 


Petroleum and natural gas account for 79 
per cent of the state's income from mining. 


MANUFACTURING MINING 
8 Food Processing Copper 
gf Machinery ( Gold 
A9 Metal Products E Petroleum 
Û chemicals @ Silver 
“THIER, tron:portation Equipment @ Zine 
AGRICULTURE 


General Farming 

Wheat & Small Grains 

Cotton 

Special Crops & General Farming 
Fruit & General Farming 

Fruit, Truck & General Farming 


Dairy Farming 
Yeor Long Grazing 
Seasonal Grazing, 
Mountains & Forests = 
Desert 

Irrigated Land 


CALIFORNIA'S CHIEF 
MANUFACTURING CENTERS 
$500,000,000 


$100,000,000 $5,000,000,000 
Q to to to 
$500,000,000 $2,500,000,000 $10,000,000,000 
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Gonzales, 2.138 
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Mantord. 10,133 


PB ee Ea BASS 5 : : 
то бдошоооттоошшооосоостәоот оошооштоообтоотоз asanorn 


a AO OUO U س یں‎ 2 OQ si Uds D ds ا‎ СО de COOL دی‎ Ся ОО I GU GO CARO NUI de ау ALVA «я Одо сбл GUN MONON Né BRIGG ш шшш шыш REHOME HEMMER INEM mE mmm 


Mayfork 
Hayward 
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Los Angeles) 
Holtville. 3.080 
Home Gardens, * 1,541 
Hoopa, $00 .... 
Hopland, 500 . 
Hughson,” 1,898 . 
Huntington Beach, 

11,492 Mc 
Huntington Park, 

29,920 
Huron, 1.269 
Ignacio, 150 
Imperial, 2.658 
(арата! Beach, 

413 2... 1 
Independence, 875 . 
Indio, 9,745 
Inglewood. 63,390 . 
Inverness, 450 
Inyokern, 450 
lone, 1,118 
Irwindale,’ 
Isleton, 1.039 
Ivanhoe,” 1,616 
Jackson, 1,852 
Jacumba, 800 
Jamestown, 915 
Jamul, 350... 
Janesville, 600 


Julian, 400 
Keddie, 300 
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9County Seat. 
Does not appear on the map; key shows general location. 


430. 
Magalia, 125 . 
Malibu, 2. 
Manhattan 


Monolith, 450 .... 
Monrovia, 27.079 . 
782 . 


Montebello. 
Montebello G 


2,000 .. 
Monterey, 22,618 . 
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Mount Hebron, 150 .. 
Mount Shasta, 1,936 . 
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Pixley, 1.327 
Placentia, 
Р! 11 


Pleasat i 
Point Arena, 596 
Pomona, 67.157 C 
Pesto iy 

Port Chicago,” 1,736 - 
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Port 1:067 
Porterville, 7391... 
Portola, 1:874 
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Project City, 950 
Quartz Hill," 3,325 
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Rancho Cordova, 
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santa Clara, $8,880 
Sa Cruz, 25. 


Santa Fe Springs, 
16.342 


Shi 500 . 

Shell Beach,” 1,820 

Shell Point, see 
West Pittsburg . 


1 Hill, 4,627 . 
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Sloat, 200 .. 
Smith River, 400°... 


metropolitan area, including suburbs. 
ource: Latest avaiiable census figures. 
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CALIFORNIA 


boron, come from the deseris in the southeast. Half the 
known chemical elements can be found in Searles Dry 
Lake in the Mojave desert. They include boron min- 
erals; lithium, the world’s lightest metal; and potash 
deposits valued at $1,000,000,000. The dry bed of 
Owens Lake contains great supplies of soda and potash, 
and the world’s largest deposit of borax. 

Uranium ore has been found in Calaveras, San Ber- 
nardino, Kern, and Lassen counties. Other California 
minerals mined in large quantities include diatomite, 
iron ore, perlite, pumice, pyrites, sandstone, strontium 
minerals, talc, and sand and gravel. 

Forests cover about 43 of every 100 acres in California. 
There are three main forest regions. The redwood region 
is a narrow belt about 20 miles wide. It extends south- 
ward along the coast from just beyond the Oregon 
border to Monterey County. The pine region stretches 
south from Oregon the full length of the Sierra Nevada, 
and also along the inner-coast range from Oregon south 
to Lake County. The Douglas fir region lies between the 
redwood belt and the inner-coast pine region. Other 
softwoods in the state include laurel, hemlock, cedar, 
and tamarack. Thick hardwood stands of bay, big-leaf 
maple, canyon oak, and sycamore trees lie along the 
stream beds in the southern ranges. Other hardwoods 
include alder, aspen, and madrofia. 

California’s most famous trees are the two sequoias, 
the redwood and the “big tree.” The redwood, Cali- 
fornia’s state tree, can be found in magnificent forests 
along the northern coast. The “big tree" sequoias grow 
in scattered groves on the western slopes of the Sierra 
Nevada. See SEQUOIA. 

Plant Life in California varies from cactus in the 
desert to dense thickets and forests in the northwest, 
where rainfall is heavy. Desert plants include Joshua 
trees and mesquite; and cholla, barrel, yucca, and 
biznaga cactus. Tall groves of native palms lie along 
stream beds. Groves of chaparral (thick and often thorny 
shrubs and little trees) cover the foothills. 

Animal Life. Desert wildlife includes rattlesnakes, 
coyotes, and horned toads and other lizards. Road 
runners, owls, ground squirrels, jack rabbits, wildcats, 
and some mule deer can also be found on the desert. 
Deer, rabbits, partridges, pheasants, gophers, coyotes, 
and buzzards make their homes on the grassy, open 
ranges of valleys. Every season, hunters shoot thousands 
of California valley quail, the state bird. Deer, foxes, 
wildcats, panthers, wolverines, minks, beavers, ring- 
tailed cats, and other animals can be found in the 
mountains. Black bears also roam the mountain areas. 
Some mountain sheep and condors (vultures) live in the 
highest mountains. 

Climate of the coastal areas is tempered by winds 
from the Pacific. These areas usually have cool summers 
and warm winters. San Francisco, for instance, has 
January temperatures averaging about 50°F. and July 
temperatures of about 60°F. The area along the coast 
from Los Angeles to Mexico has one of the mildest 
climates to be found anywhere in the United States. 
Los Angeles temperatures average 55°F. in January 
and 73°F. in July. 

A distinctive feature of the state is its many heat and 
moisture belts, some of which are only a few miles wide. 
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The location of the mountains causes the climate to 
vary from section to section, For example, a north-south: 
range may force the ocean winds to drop their moisture, 
causing heavy rains on the west side of the mountains. 
‘Then a region of heavy timber and luxuriant grass may 
result. like that around Humboldt Bay. But the caste 
side of the ranges may receive little rain, and the vegeta- 
tion becomes sparse and stunted. Some regions that lie 
as far north as Cincinnati, Ohio, have hills to protect 
them from cold winds. Frost rarely strikes thesc regions, 
In the Oroville area, oranges ripen more quickly than 
they do in Los Angeles, more than 400 miles south, 
California’s growing season ranges from about 80 days 
in some sections of the Sierra Nevada to more than 320 
days along the coast from San Francisco Bay southward, 
and in the deserts and valleys of the south. 

The Sierra Nevada is the coldest part of the state, 
because of its high altitude. Freezing temperatures 
occur here even in summer, Winters are long and severe, 
and snow covers some peaks all year. The town of Boca 
recorded California’s lowest temperature, —45°F., in 
January, 1937, Summer temperatures often soar above 
100°F. for long periods on the sun-scorched desert. The 
highest temperature ever recorded in California and the 
United States was 134°F., at Death Valley on July 10, 
1913. 

California generally has only two well-marked sea- 
sons. The wet season lasts from November to March. 
Heavy rains, which sometimes cause serious floods, have 
totaled as much as 26 inches in 24 hours. Rainfall 
gradually decreases from north to south. At Monu- 
mental, in the extreme northwest, rainfall averages 
about 109 inches a year. At San Francisco the average 
is about 22 inches; at Los Angeles, 15; and at San 
Diego, 10. Bagdad, in Death Valley, had 760 days with- 
out measurable rainfall, from Oct. 3, 1912, to Nov. 8, 
1914. No other place in the United States has ever 
experienced a longer rainless period. 

Snowfall is nearly unknown in the valleys along the 
central and southern coast. But at Tamarack, in the 
Sierra Nevada, the yearly snowfall averages about 454 
inches. 


Life of the People 


The People. In 1960, California had a population of 
15,717,204. This was an increase of 49 per cent over 
the 1950 population of 10,586,223. The state had an 
average of 99 persons to the square mile in 1960. Cali- 
fornia gained more people between 1950 and 1960 than 
any other state. Population experts predict it will have 
more people than any other state by the 1970's. 

More than 84 of every 100 Californians are American- 
born whites. Mexicans make up the largest foreign- 
born group, followed by Italians, Canadians, English, 
Germans, Russians, Swedes, Irish, and Scots. Los 
Angeles has the largest urban population of Mexicans 
outside Mexico City. 

Many Chinese and Japanese live in colorful districts 
of their own in San Francisco and Los Angeles. Stores 
in these districts sell goods imported from Asia. Theaters 
feature Chinese and Japanese movies and plays. San 
Francisco’s Chinatown is the largest Chinese settle- 
ment outside the Far East. Japanese farmers operate 
many of the celery farms in southern California. 

Franciscan friars introduced Christianity to California 


in 1769. Most of the people became Roman Catholics. 
They sill make up the largest religious group. Others 
includ- Jews, Methodists, Presbyterians, Baptists, 


Epix ians, and Unitarians. 

The California way of life is informal, and the people 
spend nuch leisuretime outdoors, Gardens bloom most 
of | car, providing beautiful settings for the thou- 
sar í swimming pools that homeowners have built. 

11:: st every California community lies only a short 
dri m mountains, beaches, rivers, and lakes. Hun- 
dred miles of beaches in California make seashore 
rec ın popular. 

N. ıhern California has a rockier coast, colder water, 
and re dangerous tides than southern California. 
Here, the people enjoy boating and river fishing, as well 
as pack trips and mountain climbing. Popular winter 
activilics in the mountains include skiing and tobog- 
дап! 


Sportsmen catch about 5,000,000 fish a year in the 
state's lakes and streams. Hunters shoot about 50,000 
deer annually. 

Cities. Most of California's city people live in homes 


with uce-shaded gardens. The cities do not have many 
apartnient communities. California cities have made 
their «reatest expansion since World War П. Many 
new suburbs have appeared, along with suburban 
shopping centers connected by broad highways. The 
new homes, schools, office buildings, and department 


stores ore usually low and spreading. They have much 
window space for light and ventilation. Overhanging 
roofs shade these buildings, and large lawns with many 
shrubs provide colorful settings. Most new homes have 
wood or stucco walls. Redwood, used especially for 
walls, Las rich, dark reds and browns that characterize 
California homes, 

California, with 17 cities of over 90,000 population, 
has more large cities than any other state. Fresno, San 
Bernardino, and Sacramento are the only three large 
inland cities. The others lie on or near the coast. Ana- 
heim, Burbank, East Los Angeles, Glendale, Long 
Beach, Pasadena, Santa Ana, and Torrance cluster 
around Los Angeles. Berkeley, Oakland, and San Jose 
are near San Francisco. San Diego lies 16 miles from 
the Mexican border. The Los Angeles metropolitan 
area has over 6,500,000 people; the San Francisco- 
Oakland area, over 2,500,000; and San Diego, 1,000,- 
000. Twenty four other California cities have popula- 
tions of over 50,000. See the separate articles on Cali- 
fornia cities listed in the Related Articles at the end of 
this article. 

Country Life. California’s most important farming 
areas lie in the Central Valley, along the southwestern 
coast, and in the irrigated desert valleys of the south- 
east. Most California ranches specialize in one crop, ог 
in livestock. Whole ranches may be devoted to raising 
cotton, oranges, plums, olives, or some other crop. The 
typical California ranch needs irrigation. Probably 
more machinery per farm is used in California than in 
any other state. Many ranchers use large farm machines 
and even airplanes to work their fields. Some fruit and 
vegetable ranches have wind machines with large pro- 
pellers that keep the air in motion to prevent frost. 

The founders of California’s older towns built them 
around town squares, like those in the East. Many 
towns grew up around business centers on important 
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highways. Some towns lie along the sides of narrow 
canyons through which highways and railroads run. 


Work of the People 


Manufacturing ranks as California's most important 
industry. Since the 1940's, the greatest expansion in 
manufacturing has been by companies producing air- 
craft and aircraft parts, guided missiles, and clectronics 
and electrical equipment. Because of shipping charges, 
most products can be manufactured and distributed 
more cheaply in California than if they were shipped 
from Eastern factories. This has been a chief reason for 
the development of loca! industries in the state. 

About 20 of every 100 persons work in manufactur- 
ing, 22 in wholesale and retail trade, 8 in construction, 
7 in agriculture, and less than 1 in mining. 

Manufacturing and Processing developed slowly in 
California, because the state lacks coal for fuel. But the 
increased use of hydroelectric power, and the develop- 
ment of oil and gas as fuels, have aided the growth of 
manufacturing and processing. During World War П, 
huge war industries developed. California had a greater 
increase in factory employment and payrolls in the 
1940's than any other state, Today, manufacturing 
brings California its greatest yearly income. It totals 
more than twice the annual income received from agri- 
culture and mining. Manufacturing and processing 
is centered in the Los Angeles and the San Francisco- 
Oakland metropolitan areas. 

Transportation. Equipment, including ships and air- 
craft, is the state's most important manufacture. Cali- 
fornia ranks second only to Michigan in producing 
transportation equipment. The Los Angeles area leads 
other California districts in automobile production. 
Most of the parts are made outside the state, and the 
cars are assembled in California. 

Burbank, Glendale, Long Beach, San Diego, Santa 
Monica, and other cities have large aircraft factories. A 
climate suitable for year-round flying and testing of 
planes helps make southern California the greatest 
aircraft-assembly center in the world. Shipyards expand- 
ed and new ones were built in response to the demands 
of World War II. The largest shipyards operate in San 
Diego and San Francisco. 

Processed Foods are the second most important manu- 
facture. California leads the nation in value of proc- 
essed foods, including canned tuna and sardines, dried 
fruits, pickles, and frozen fruits and vegetables. It also 
ranks first in the slaughtering of cattle. More than 
2,580,000 head of cattle are processed each year in 
packing houses in Los Angeles, San Francisco, Stock- 
ton, and other cities. California is the greatest wine- 
producing region in the world. The state also produces 
almost all the country’s olive oil. 

Other Products. Metal products, such as iron and steel, 
rank as California’s third main manufacture. The chief 
production centers are the Los Angeles and San Fran- 
cisco-Oakland areas. San Francisco has a large iron- 
works. Los Angeles is the world’s chief producer of 
electronics equipment. The Palo Alto area ranks as the 
leading center in the world for electronics research and 
development. Torrance has one of the largest synthetic- 
rubber factories in the country. Los Angeles produces 
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Death Valley, the nation's lowest point, is 282 feet below sea Oranges and Petroleum are two of California's most valuable 
level. The temperature climbs so high here in summer that tourists products. To reach the rich “black gold,” oil workers set up their 
are warned to cross the Valley only after sundown. derricks in farm fields, and even far out in the ocean. 


F.P.G, 


Golden Gate Bridge links Son Froncisco 
with the Marin Penimulo to the north The 
bridge hos the world's longest single spon 
4,200 feet). Steel cables suspend it from two 
giant towers as high os 65-story skyscrapers. 


The Tournament of Roses, held eoch New 
Year's Day at Pasadena, is one of Colifcmia's 
mos! fomous annvol events. More thon 100 floats, 
covered with millions of flowers, porade in the 
morning. In the afternoon, two college football 
teams clash in Pasodena's Rose Bow! stadium. 


Catalina Island, o famous resortin the 
Pacific Ocean, lies about 24 miles south- 
west of Los Angeles, Visitors in glass- 
bottomed boots con see the ocean 
floor through over 50 feet of water. 


Bridalveil Fall plunges 620 feet in Yosemite 
National Park. Indians called the fall Pohono 
(puffing winds). This name referred to the puff- 
ing action of winds from the bottom of the fall 
which sometimes blow its waters upward. 


Mission San Carlos Borromeo, at Carmel, 
was founded in 1770 by Father Junipero Serro. 
This noted Franciscan priest founded California's 
first missions. The Franciscans built 21 missions 
in California, each about a day's walk apart. 


W. Linton, F.P.G. 
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large quantities of rubber tires and tubes. Southern 
California is a leading center of furniture manufacturing. 

California produces great quantities of lumber and 
wood products; petroleum and coal products; stone, 
clay, and glass products; and clothing and textiles. It is 
a leading state in printing and publishing, and in 
making machinery, chemicals, plastics, and fabricated 
metal products such as plumbing fixtures. California 
ranks as a foremost fashion center, especially for sports 
clothing. 

Agriculture. California leads the states in farm in- 
come, although it has only about 2 of every 100 acres 
of the nation’s farm land. It produces 12 per cent of the 
country’s farm products, and earns 15 per cent of the 
farm income. About 400 of the state’s 140,000 farms 
and ranches cover more than 10,000 acres each, and 
100,000 have fewer than 100 acres. Californians call 
farms ranches, no matter what they raise. The value of 
California's farms exceeds $4,000,000,000. The average 
value per acre is over twice the nation’s average. 

The wide range of climatic, soil, and water condi- 
tions makes it possible for farmers to raise over 80 kinds 
of vegetables, about 40 field crops, and nearly 70 fruits. 
About 40 livestock, poultry, and honeybee products 
also come from California farms. Most farms are highly 
specialized, and only 3 of every 100 farms grow a 
variety of crops. About a third of the farms specialize 
in growing fruits and nuts. 

California has some dry farming, chiefly in grain 
crops and part of the bean crops (see Dry FARMING). 
The state has more than 7,000,000 acres of irrigated 
farm land, about a fourth of the national total. As 
carly as 1776, priests of the San Diego mission built a 
dam to irrigate their fields. In the 1890's, a canal was 
built to bring water from the Colorado River to the 
Imperial Valley. But the river was not harnessed until 
Hoover Dam opened in 1936 (see Hoover Dam). This 
assured the future of the valley as a farm region. The 
All-American Canal, 80 miles long, ranks as the world’s 
largest irrigation canal. It opened in 1940, and brings 
water from the Colorado River to hundreds of thou- 
sands of acres in the Imperial Valley. The Central Valley 
Water Project, including the Shasta and Friant dams, 
supplies water from the Sierra Nevada to about 
2,000,000 acres in the Great Valley. See CENTRAL 
VALLEY PROJECT; IRRIGATION (picture, A Lifeline for 
Farms). 

Cotton is the state's most important single farm crop. 
Californians raise more than 1,400,000 bales each year, 
chiefly in the San Joaquin Valley and in Imperial and 
Riverside counties. The state supplies more than a 
tenth of the country's cotton. 

Vegetables, Fruits, and Nuts. California farmers earn 
about a third of the nation’s truck-farming income (see 
Truck Farminc). Most valley ranchers have truck 
gardens, especially those in the Imperial Valley, in San 
Joaquin and Monterey counties, and in the regions south 
of San Francisco and around Los Angeles. Truck crops 
include artichokes, asparagus, broccoli, carrots, cauli- 
flower, and peas. California ranks first in the raising of 
snap beans, celery, lettuce, and tomatoes. The state 
also supplies about a fourth of the nation’s dry beans 
and sugar beets, and large quantities of other vegetables 
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such as onions, potatoes, and sweet potatoes. 
In the northern and central sections, farmers 


climate are especially suited. For example, the si 
Santa Clara Valley yields prunes and apricots. а 
Coachella Valley supplies dates. The San Joaq 
Valley is known for its grapes and figs. Peaches. cherries, 
almonds, and olives grow well in the Sacramento Valley, 
California supplies about four fifths of the nation's. 
almonds, apricots, avocados, figs, lemons, olives, plums, 
prunes, and walnuts. A third of the orange crop comes 
from California. Other semitropical fruits include grapes 
fruit, guavas, lemons, limes, Oriental persimmons, and 
pomegranates. The frost-free areas of southern California 
have small plantings of such tropical fruits as citrons, 
mangoes, and papayas. The state produces more than 
nine tenths of the grapes grown in the country. | he San 
Joaquin Valley yields much of the world’s supply of 
raisin grapes. More muskmelons, honeydew melons, 
peaches, pears, and strawberries are grown in Cali- 
fornia than in any other state. Other fruits raised in 
large quantities include apples, nectarines, and quinces. 
Other Crops. California supplies about a fourth of the 
country’s barley and hops, as well as large crops of 
alfalfa, corn, flax, grain sorghums, hay, oats, rice, rye, 
and wheat. Alfalfa, the main forage crop, grows in every 
county except San Francisco. 
Dairying and Livestock. The early Spanish ranchers 
raised great herds of cattle, mostly for hides and tallow. 
When the gold seekers provided a market for meat and 
dairy products in the mid-1800's, the ranchers turned to 
raising beef and dairy cattle. Today, California has 
about 3,300,000 cattle. Ranchers raise cattle in the 
coast-range area south of Monterey Bay and north of 
San Francisco. The foothill area above the San Joaquin 
Valley and the lowlands along the San Joaquin and the 
Sacramento rivers are important grazing areas. These 
areas produce veal calves for the June market, and 
fatten beef cattle for the September market. But dairy - 
cows rank as California’s most important livestock. 
Total annual milk production is about 870,000,000 gal- 
lons. Los Angeles County leads every county of the | 
nation in dairy production. California farmers also raise 
hogs, sheep, horses, and mules. The state ranks among 
the leaders in chicken and turkey raising. The Sonoma 
Valley specializes in poultry. Its second largest city, 
Petaluma, is sometimes called “The World’s Egg 
Basket.” About 11,000,000 chickens are raised, and more 
than 50,000,000 dozen eggs are produced annually in the 
Petaluma district. California leads the states in the 
production of honey. The state also has chinchilla, fox, 
frog, and goldfish farms. 
Mining. Only Texas outranks California in mineral 
production. Minerals earn more than $1,370,000,000 
each year, most of it from petroleum and petroleum 
products. Building materials, including cement, sand, - 
and gravel, rank next in value. Since the mid-1930's, 
about three fourths of California's mineral production 
has been fuels, and one fifth nonmetals. 
Petroleum and Natural Gas. Large-scale petroleum 
drilling began in California about 1920. The state has _ 
about 32,000 producing wells that pump almost 1,000,- 
000 barrels of crude oil every day. Only Texas produces 
more petroleum. Natural gas, usually found with crude 
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the most valuable mineral next to petroleum 
Ca »roduces about 18,524,000,000 cubic yards 
yas annually 

Between 1849 and 1859, California mined 
alr 500,000,000 worth of gold. Today, as gold de- 

indle, California miners produce only about 
$8 worth of gold (250,000 fine ounces) each 

1 is mined in 40 counties, chiefly in Yuba, 
S ito, Nevada, and Butte counties. 

Minerals, Building materials such as cement, 
sar ivel, and crushed rock have a value of more 
times that of gold. Other valuable minerals 
ingsten, and such salines as salt, soda ash, and 
il Steel mills at Fontana use iron ore from the 
Eagle Mountains mine in Riverside County. This mine 
has about 40,000,000 tons of ore. 

Si 845, California has produced almost nine 
The state’s oldest mine, 


tenths of the nation’s mercury. 
and one with the highest total earnings (over 
$60,000,000), is the New Almaden mercury mine near 
San California is the only state that produces 
Workers recover it from the waste water of oil 
wells at plants near Los Angeles. Every year, the south- 
eastern deserts produce about 500,000 tons of boron, 
nine tenths of the world’s supply. Boron is present in 
boric acid, an antiseptic, and in borax used in cleaners. 
Searles Lake and the dry bed of Owens Lake produce 
boron minerals (see Boron). Most of the 22,500 tons 
of chromite mined in the United States every year 
comes from Del Norte, El Dorado, Fresno, San Luis 
Obispo, Shasta, and Siskiyou counties. Uranium ore 
is mined in Kern, Lassen, Plumas, and San Bernardino 
counties. Titanium from the western San Gabriel 
Mountains helps make light, strong metal for aircraft. 
Copper and platinum are obtained mostly as by-prod- 
ucts of other metals. California also produces clays, 
diatomite, granite, gypsum, lead. magnesium, marble, 
molybdenum, perlite, pumice, pyrites, silver, strontium 
minerals, sulfur, and talc. The state's gem stones include 


iodine 


beryls, garnets, topazes, and tourmalines 

Forest Products. California stands among the leading 
states in the volume of timber cut and the amount of 
About half of California’s 800 lumber 
mills are in the redwood region, and half in the pine 
belt. Almost all the 
lumber and four fifths of its sugar pine comes from Cali- 


wood products 


country’s commercial redwood 


fornia. About 10,000,000 acres of California's 17,317.- 
000 acres of commercial timberland are logged. Each 
year, California lumbermen cut trees of Douglas and 
other firs, ponderosa pine, redwood, and sugar pine 
Loggers also cut western white pine, spruce, cedar, 
oak, and hemlock. 

Much of the lumber is used for construction. Red- 
wood products include outdoor furniture, fencing, and 
interior paneling. California produces about 3,000,000 
Christmas trees every year. Fine logs of several species 
are “peeled” to make plywoods. Paper ranks as another 
important California wood product. 

Fishing Industry. California leads the nation in both 
y products. Chinese immi- 


volume and value of fishe 
grants started California’s fishing industry in the mid- 
1800's. The harbor of Los Angeles at San Pedro ranks 
as the nation's chief fishing port. Fishermen cate h more 
than 70 kinds of sea food off the California coast. The 
annual catch totals between 500,000,000 and 1,000,- 
000,000 pounds, with a value of more than $75,000,000 

The tuna industry, the largest single fishing industry 
in the United States, centers almost entirely in Cali- 
fornia. The state’s tuna catch usually totals about 
300,000,000 pounds a year, Salmon fishing ranks as the 
oldest commercial-fishing industry in the state. It 
started in 1864 on the Sacramento River. 

Anchovies rank second in volume, with 84,000,000 
pounds a year. Mackerel ranks second to tuna in value. 
Other commercially important fish include sardines, 
barracuda, swordfish, snappers, and pompanos. Shell- 
fish include clams, abalones, lobsters, oysters, and 
shrimps. Commercial fishermen catch trout, bass, and 
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shad in many of the streams and lakes of California. 

Tourist Industry. More than 5,000,000 visitors bring 
California about $600,000,000 cach year. Sports- 
men who come to fish and hunt spend an additional 
$720,000,000. The Los Angeles and San Francisco 
areas are the chief attractions. Other popular areas 
include Yosemite National Park, and the Monterey 
Peninsula. 

Electric Power. California lacks coal, and must 
depend on electricity, petroleum, and natural gas for 
heat and power. Fortunately, the state has rich oil and 
water resources. It ranks second to Washington in the 
production of hydroelectric power. Hydroelectric and 
steam plants generate about nine tenths of the state’s 
power. Oil- or gas-powered steam plants generate the 
remainder. For California’s kilowatt-hour production, 
see ELECTRIC Power (table). 

Important privately owned power plants include the 
Pacific Gas and Electric Company's steam-electric 
plant at Moss Landing and the Contra Costa County 
steam-electric plant at Antioch; the Big Creek hydro- 
electric plant in the Sierras; and the Etiwanda steam 
plant near Fontana. Federal hydroelectric plants in or 
near California include those at Hoover, Parker, and 
Davis dams on the Colorado River. Over nine tenths 
of their power goes to California. The rest goes to 
neighboring states. One of the first nonmilitary atomic 
reactors in the United States began operating in 
southern California in 1957. A plant in the Santa 
Susana Mountains, 30 miles northwest of Los Angeles, 
sends atomic-generated electricity through commercial 
power lines to homes and industries. 

Transportation. Los Angeles and San Francisco serve 
as gateways to the Pacific, and rank among the nation’s 
chief ports. The state is famous for its system of super- 
highways. 

Aviation. Los Angeles and San Francisco serve as 
terminals for over 110 airlines. California has more than 
450 airports. The Los Angeles and San Francisco 
international airports are among the busiest air ter- 
minals in the nation. 

Railroads. California’s first railway, completed in 
1856, ran 22 miles between Sacramento and Folsom. 
Six railroads now serve the state on more than 8,000 
miles of railway track. 

Roads and Highways. More than 136,000 miles of 
roads wind through California, over two thirds of them 
paved. The first road was El Camino Real, or The 
Royal Highway. The Spaniards built it in the 1700? 
to connect their missions along the coast. The first high- 
way across the Sierra Nevada was not built until 1837. 

Great bridges in California are famous landmarks. 
They include the Golden Gate Bridge, the San Fran- 
cisco-Oakland Bay Bridge, and the Richmond-San 
Rafael Bridge, all spanning San Francisco Bay (see 
GOLDEN Gate Brince). California has more motor 
vehicles than any other state. 

Shipping. In the early days of the state, practically 
the only connection with the outside world was by sea. 
Yankee and British sea captains came to trade with 
local ranchers. Ships from all parts of the world 
now call regularly at the ports of San Francisco, Los 
Angeles (at San Pedro), and San Diego. The state has a 
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thriving coastwise trade, and regular steamshi | service 
with other countries. 

Waterways. The lower Sacramento River is the most 
important transportation route of California’: inland 
waters. A large part of the river traffic is bets «cn San 
Francisco and Sacramento. The 32-foot-deep Stockton 
Deep Water Channel connects California’s on!) inland 
port with the Golden Gate, 77 miles away. 


Communication. California is the center of motion- 
picture production. Most of the filmed entert.inment 
seen in theaters and on television comes from the studios 
in and near Hollywood. The state also has som: of the 
nation’s leading newspapers. 

Publishing. California's first newspaper, the Califor- 
nian, began publication at Monterey in 1846. 1 he state 


now has more than 760 newspapers, including over 560 
weeklies, 130 dailies, and 20 Sunday papers. | -eading 
newspapers include the Los Angeles Times, Los Angeles 
Evening Herald-Express, Los Angeles Examiner, San Fran- 
cisco Examiner, San Francisco Chronicle, San Francisco 
Naws-Call Bulletin, Fresno Bee, and Oakland Tribune. 

Radio and Television. David Herrold began operating 
a radio station in 1909 in conjunction with a radio 
school in San Jose. This was three years before Congress 
established licensing requirements. Herrold adopted the 
call letters SJN in 1913. In 1921, they were changed to 
KQW and in 1949, to KCBS. California's first commer- 
cial radio station, KHJ in Los Angeles, received its 
license in 1922. The first television station, KTLA in 
Los Angeles, began operations in 1947. The National 
Broadcasting Company opened the world’s first color- 
television studio at Burbank in 1955. 

Motion Pictures. The Hollywood area has been the 
motion-picture capital of the world since around 1910 
when the leading motion-picture companies moved 
there from New York City and Chicago. The industry 
employs more than 200,000 persons and produces about 
400 feature films each year. See Morton PICTURE. 


Education 


Schools. During the late 1700’s and early 1800's, 
Franciscan priests taught the Indians to farm, to spin, 
to weave, and to build stone and adobe structures. 
Private teachers instructed many children, although 
California had a few small schools. The first California 
public school opened in San Francisco in 1847. The 
territory provided for a public-school system in 1849, 
but it did not provide for a school tax. California did 
not have a tax-supported school system until 1867. 
This system did not include high schools. California's 
first high school opened in 1856 at San Francisco. In 
1891, the Union High School Act authorized elemen- 
tary-school districts to combine their funds to maintain 
high schools. In 1903, the state established a tax for a 
high-school fund. 

California spends about a third of its revenue on 
education, more than for any other purpose. A state 
board of education administers the school system. The 
law requires that children between the ages of 8 and 16 
attend school full time. Part-time education, at least, is 
required until the age of 18. For the number of students 
and teachers in California, see Epucation (table). 

California leads the world in providing free junior 
college education. It was the first state to establish a 
tax-supported junior college (at Fresno) in 1910. Cali- 


fornia’s junior colleges are community colleges, which 
students can attend while they live at home, at a mini- 
mum of cxpense. Students who cannot afford to attend 
a four car college receive two years of free education 
beyond the high-school level. California's j 


prog: is one important reason that about B of every 
100 С .::fornians are college graduates. Colorado is the 
only r state with as high a percentage. 


Librories. California has more than 200 public 
librari- with the largest in Los Angeles, San Francisco, 


and ^ cramento. California has a noted county- 
libran «stem, founded in 1909. About 45 bookmobiles 
take Looks and other reading materials to areas without 
bran: libraries. The University of California at Berke- 


ley h: the largest of the university libraries (more than 
2,140 000 volumes). It includes works on Pacific Coast 
and 5, anish-American history. The Hoover Institution 
on War, Revolution, and Peace at Stanford University 
contains many documents and books, principally on 
world affairs of the 1900's. The Henry E. Huntington 
library at San Marino features more than 100,000 
original manuscripts. 

Museums. The Stanford Museum at Stanford Uni- 
versity has many exhibits. Among the more outstand- 
ing collections are those on prehistoric Indian artifacts, 
and Greek and Roman pottery. 

The 19 galleries of the Palace of the Legion of Honor 
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California has 60 accredited and 30 non-accredited 
four-y-ar colleges and universities, and 65 junior col- 
leges. l'or enrollments, see UNIVERSITIES AND COLLEGES 


Nami LOCATION FOUNDED 
Art Center School Los Angeles 1930 
California, University of Berkeley 1868 
Califo: nia College of Arts 

and Crafts Oakland 1907 
California Institute of 

Technology Pasadena 1891 
California School of Fine Arts San Francisco 1871 
California State Polytechnic 

College San Luis Obispo 1901 
California Western University San Diego 1924 
Chapman College Orange 1861 
Chico State College Chico 1887 
Chouinard Art Institute Los Angeles 1921 
Claremont Graduate School Claremont 1925 
Claremont Men’s College Claremont 1947 
Dominican College of 

San Rafael San Rafael 1850 
Fresno State College Fresno 1911 
Golden Gate College San Francisco 1901 
Harvey Mudd College Claremont 1955 
Holy Names, College of the Oakland 1880 
Humboldt State College Arcata 1913 
Immaculate Heart College Los Angeles 1906 
La Sierra College Arlington 1922 
La Verne College La Verne 1891 
Long Beach State College Long Beach 1949 
Los Angeles County Art 

Institute Los Angeles 1918 
Los Angeles State College of 

Applied Arts and Sciences Los Angeles 1917, 
Loyola University of 

Los Angeles Los Angeles 1911 
Medical Evangelists, College of Loma Linda 1905 
Mills College Oakland 1852 
Mount St. Mary's College Los Angeles 1925 
Northrup Institute of 

"Technology Inglewood 1942 


т анэ м in San Francisco displays 
useum in 
Columbian American Indian art. s 

The Southwest Museum in Los Angeles displays 
relics and art of Western American Indians. The Los 
Angeles County Museum of History, Science, and Art 
has perhaps the best collection of Ice Age remains in the 
world. These remains came from the La Brea tar pits 
in Los Angeles (sce La Brea Prry). 

Other leading museums include the Museum of Nat- 
ural History апа the Fine Arts Gallery, both in San 
Diego; and the Haggin Memorial Gallery and Pioneer 
Historical Museum, in Stockton. 

The Arts 

Architecture. California's most important contribu- 
tion to architecture has probably been the California 
ranch house. This style of house has been popular since 
the late 1930's. It has a long, low appearance with an 
overhanging roof. The use of much glass and many 
sliding panels provides easy indoor-outdoor living. 

Drama. Hollywood's motion-picture and television 
industries attract most of the nation’s actors and actresses 
at one time or another. San Francisco ranks as a noted 
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(table). The following list includes all regionally ac- 
credited institutions of higher education in California. 


NAME Location FOUNDED 
Notre Dame, College of Belmont 1851 
Occidental College Los Angeles 1887 
Pacific, University of the Stockton 1851 
Pacific Oaks Friends School Pasadena 1945 
Pacific Union College Angwin 1882 
Pasadena Coll Pasadena 1902 
Pepperdine College Los Angeles 1937 
Pomona lege Claremont 1887 
Redlands, University of Redlands 1907 
Sacramento State Sacramento 1947 
St. John's College Camarillo 1926 
St. Mary's College of St. Mary's 

California College 1863 
St. Patrick's Seminary Menlo Park 1898 
San Diego, University of San Diego 1949 
San Diego College for Women San Diego 1949 
San Diego State College San Diego 1897 
San Fernando Valley 

State College Northridge 1956 
San Francisco, University of San Francisco 1859 
San Francisco College for 

Women San Francisco 1921 
San Francisco Conservatory 

of Music San Francisco 1917 
San Francisco State College San Francisco 1899 
San Josc State College San Jose 1857 
San Luis Rey College San Luis Rey 1940 
Santa Clara, University of Santa Clara 1851 
Scripps College Claremont 1926 
Southern California, 

University of Los Angeles 1880 
Stanford University Stanford 1885 
United States Naval Post- 

graduate School Monterey 1909 
Upland College Upland 1920 
Westmont College Santa Barbara 1940 
Whittier College Whittier 1901 
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theatrical center. The city has many “little theater” 
and experimental drama groups. The Pasadena Play- 
house is one of the finest drama schools in the country. 
Outdoor pageants, including the Tournament of Roses 
at Pasadena on New Year's Day, are held in various 
sections of the state. 

Literature. Probably more writers live in California 
than in any other state except New York. Hundreds 
work for companies producing motion pictures and 
television shows. Mary Austin, David Belasco, Ambrose 
Bierce, Bret Harte, Jack London, Robert Louis Steven- 
son, and Mark Twain lived and wrote in California. 
Contemporary writers include William Saroyan, М; allace 
Stegner, John Steinbeck, and George Stewart. 

Music. California music has a rich tradition in 
Spanish-Mexican folk songs and ballads of the gold- 
rush days. The motion-picture industry has attracted 
many composers of popular music, including George 
Gershwin. San Francisco and Los Angeles have two of 
the finest orchestras in the United States. Outstanding 
contemporary composers who have lived and worked 
in California include Darius Milhaud and Arnold 
Schónberg. The Hollywood Bowl and Stern Grove in 
San Francisco offer famous summer concerts. The little 
town of Ojai sponsors a world-famous annual music 
festival. San Francisco owns its opera house, and has an 
outstanding opera company. 

Painting and Sculpture are important activities in 
California. Many artists live and work in Laguna and 
Carmel, and San Francisco attracts many young 
painters. Noted painters of the late 1800’s include 
William Keith, who painted large oil landscapes; 
Charles Nahl, who did portraits and scenes of mining 
life; and William Ritschel, a landscapist. Contemporary 
water-color painters include Millard Shects and Daniel 
Mendelowitz. Victor Arnautoff has won distinction as 
a muralist. Many contemporary abstract expressionist 
painters, including Richard Diebenkorn, have worked 
in California. California sculptors include Raymond 
Puccinelli, creator of symbolic figures; Robert Howard, 
an abstractionist; Jacques Schnier, a wood carver; and 
Beniamino Bufano, San Francisco art commissioner. 


Interesting Places to Visit 


California has recreation resorts in the mountains 
and forests, at the seashore and lake beaches, and on 
desert ranches. The clear blue waters of the Pacific at- 
tract skin divers, fishermen, water skiers, swimmers, and 
boaters. Few Californians live far from great mountains 
that thrill skiers and climbers. Other activities include 
sports-car racing, hiking, horseback riding, golfing, and 
tennis. Los Angeles and San Francisco have major- 
league baseball and football teams. Outstanding golf 
courses at Pebble Beach, Palm Springs, and other places 
attract the nation’s top golfers. Santa Anita, near Los 
Angeles, and Hollywood Park, at Inglewood, are 
among the nation’s leading horse-racing tracks. 

The climate of southern California usually stays 
warm all the year around, and vacationers arrive during 
every season. Alameda and Contra Costa counties have 
four regional parks that cover a total of more than 
4,000 acres. The climate and magnificent scenery have 
made California the vacation goal of many Americans, 
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Following are brief descriptions of some of California’s 
most interesting places to visit. 


Death Valley Scotty's Castle, at Death Valley National 
Monument, has Spanish-style buildings includi clock 
tower and guest houses. It was built by Walter E. Scott, 
known as “Death Valley Scotty," a colorful Westerner 
who lived in Death Valley for more than 30 ye 

Disneyland, at Anaheim, is a 160-acre amusement 
park created by cartoonist Walt Disney. Its attractions 
include a “rocket trip to the moon,” a fairyland castle, 
and a boat trip through crocodile-filled “jungle” waters. 

Forest Lawn Memorial Park, at Glendale, is a cemetery 
with beautiful statues and the world’s largest painting, 
The Crucifixion, by Jan Styka. The painting is 45 (cet high 
and 195 feet long. 

Laguna Beach, an art colony, lies about 30 miles south 
of Long Beach. Painters, sculptors, hand potters, and 
other artists live and work here. The Festival of Arts, 
held each summer, features “living pictures," master- 
pieces of art re-created by live models. 

Lick Observatory, on Mount Hamilton, has the world’s 
second largest refractor telescope(see LICK OBSERVATORY). 

Luther Burbank House and Garden, at Santa Коза, is 
the home and burial place of the famous “plant wizard.” 
The greenhouses in which he carried on his experiments 
stand here. 

Marineland of the Pacific, at Marineland, is the world’s 
largest oceanarium. It is shaped like a football stadium 
so spectators in its grandstands can look into its two 
huge tanks. The aquarium contains sharks, barracuda, 
and other interesting fish. See Еїѕн (picture, Fish Flock 
for Food). 

Missions were built in California by Franciscan friars 
during the late 1700’s and early 1800's. By 1823, the 
friars had built a chain of 21 missions from San Diego 
to Sonoma. Father Junípero Serra founded the first of 
these, the San Diego de Alcala Mission, near San Diego 
in 1769 (see SERRA, JUNÍPERO). 

Mount Palomar Observatory, near San Diego, has the 
200-inch Hale reflector, the largest reflecting telescope 
in the world (see PALOMAR OBSERVATORY). 

Mount Wilson Observatory, near Pasadena, ranks as 
one of the nation’s leading observatories (see Mount 
WILSON OBSERVATORY). 

Palm Springs, in Riverside County, is a winter and 
health resort. Motion-picture stars often visit this desert 
community. 

Petrified Forest lies at the base of Mount St. Helena 
near Calistoga. Giant redwoods were uprooted by vol- 
canic action and turned to stone centuries ago. Many of 
the trees originally towered more than 300 feet. 

The Presidio, at Monterey, was the landing place of the 
Spanish explorer Sebastián Vizcaino in 1602. Later it 
became the center of Spanish power in California. It is 
now a U.S. Army base. 
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National Parks, Forests, and Monuments have been 
established in many parts of California. The state's 
four national parks—Kings Canyon, Lassen Volcanic, 
Sequoia, and Yosemite—cover morc than 1,700,000 
acres. THE WORLD Book ENCYCLOPEDIA describes each 
park under its own name. 

California has 22 national forests covering about 
20,000,000 acres. The largest national forests lie in the 
Sierra Nevada range. California's eight national monu- 
ments are Cabrillo, Channel Islands, Death Valley, 
Devils Postpile, Joshua Tree, Lava Beds, Muir Woods, 
and Pinnacles. These monuments are described under 
their own names in THE WORLD BOOK ENCYCLOPEDIA. 

State Historical Monuments cover more than 300,000 
acres in various regions. The following are some of 
the more important monuments. 

Fort Ross (3 acres), near Jenner, was the site of a Rus- 
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A Gold Dome Dominates California's Capitol at Sacramento. The Brick and Granite Building Was Completed in 1 874. 


sian outpost from 1812 to 1841. It includes the restored 
chapel, stockade, and commandant's house. 

Hearst San Simeon (275,000 acres), in the Santa Lucia 
Mountains, is the former estate of newspaper owner 
William Randolph Hearst. The 150-room mainhouse 
is a baronial castle with precious ancient artworks. 
Other attractions include a Roman temple, a private 
theater, and huge swimming pools. 

James W. Marshall (24 acres), near Coloma, has 
Marshall’s grave, his cabin, and a statue of him pointing 
to wherc he found gold in 1848. His discovery started the 
California gold rush. 

La Purísima Concepción Mission (716 acres), near Lom- 
poc, is the most accurate restoration of an old California 
mission community. 

Old Custom House (13 acres), at Monterey, was built 
by the Spaniards in 1814 and was later used by the 
Mexicans. California became а U.S. territory when the 
flag was raised here on July 7, 1846. 

Shasta (6 acres), near Redding, preserves the remains 
of a colorful gold-rush town. 


State Parks and Forests. The largest state forest, 
Jackson, covers 52,042 acres in Mendocino County. 
‘The others are Boggs Mountain in Lake County, Ellen 
Pickett in Trinity County, Latour in Shasta County, 
Loghry in Santa Cruz and Santa Clara counties, Las 
Posadas in Napa County, Mt. Zion in Amador County, 
and Mountain Home in Tulare County. 

California has over 140 state parks, covering more 
than 542,000 acres, The most important ones include 
the following. 

Big Basin Redwoods (10,117 acres) lies 23 miles north 
of Santa Cruz. This timbered land features virgin red- 
woods, including the Santa Clara tree with a diameter 
of 17 feet 9 inches, Established in 1902. 

Borrego and Anza Desert State Parks (461,137 acres) 
are about 25 miles east of Julian. These adjoining parks 
have unusual mountain and canyon rock formations, 


and desert scenery. Established in 1933. 

Calaveras Big Trees (3,161 acres), near Angels Camp, 
includes the first grove of “big trees" to be discovered, 
in 1845. Established in 1931. 

Castle Crags (3,477 acres), near Dunsmuir, is noted for 
its mountain, river, and lake scenery, and its pine forests. 
Established in 1934. 

Del Norte Coast Redwoods (5,897 acres; 37,000 feet of 
ocean frontage), near Crescent City, has four virgin 
redwood memorial groves. Established in 1925. 

Donner Memorial (360 acres) lies near Т 
cludes Donner Lake and the sites of the Sie 
camps in which snowbound pioneers, led by George 
Donner of Illinois, awaited aid to complete their trip 
across the mountains in 1846, Only 47 of the original 87 
pioneers survived and crossed the mountains. Estab- 
lished in 1928. See Donner Pass. 

Humboldt Redwoods (30,392 acres), near Dyerville, 
has groves of huge redwoods, including "The Avenue of 
the Giants.” The Founders’ Tree, 346 feet high, is one 
of the world’s tallest trees. Established in 1921. 

McArthur-Burney Falls Memorial (335 acres) lies near 
Burney. Here the Lost River drops more than 100 feet 
to form Burney Falls, then dashes into a “bottomless” 
pool. Established in 1920. 

Mount Diablo (2,140 acres) is near Danville. A large 
area of California can be seen from the top of this twin- 
coned peak. Established in 1931. 

Mount Tamalpais (1,328 acres) lies near Mill Valley. 
This wooded area overlooks San Francisco Bay and the 
Pacific. It has hiking trails and a mountain theater. 
Established in 1928. 

Point Lobos Reserve (355 acres), near Carmel, features 
the largest grove of Monterey cypresses in the world. 
The area is noted for the beauty of its rocky coast. Estab- 
lished in 1933. 

Prairie Creek Redwoods (9,639 acres), near Orick, has 
virgin forests of redwood, spruce, fir, and hemlock trees, 
undergrown with moss-draped maples. The park pro- 
tects the last remaining herd of native Roosevelt elk. 
Established in 1923. 
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The Bear Flag was raised at Sonoma 
in 1846 by American settlers seek- Ges z 
ing California's independence from 


Mexico. General John C. Frémont 
helped conquer California for 
the United States in the same year. 


The Central Valley Water Project, be- 
j^ gun in 1937, includes Shasta Dam. It pro- 
vides water, electric power and flood control. 


San Francisco's Earthquake 

and fire in 1906 left more than 

250,000 people homeless and de- SACRAMENTO 

stroyed over 28,000 buildings. X 
Q 


San Francisco 


The 1849 Gold Rush began after James W. 
Marshall found gold at Sutter's Mill in 1848. 
He saw the first gold in the American River. 


First Commercial Film made 
in California, The Count of 
Monte Cristo, was completed 
near Los Angeles in 1907. 


O 


The United Nations adopted 
its charter at the famous San 
Francisco Conference in 1945. 


^ pesos 
L^ Los Angeles 


Early Explorers in California included Spain's 
Juan Rodríguez Cabrillo (1542) and Sebastian Vizcaíno 
(1602), and England's Sir Francis Drake (1579). The Central Pacific, first 

: railroad acrossiithe Sierra 
Nevada, was begun in 1863 with 
the help of Chinese laborers. 


The First Mission, San Diego de Alcala, was > 
founded by Father Junipero Serra in 1769. 
By 1823, Franciscan priests had founded a 
chain of 21 missions a day's walk apart. 


Tule Elk Reserve (930 acres), 25 miles from Bakersfield, 
is a zoological park with a large herd of tule elk. Estab- 
lished in 1931. 


Annual Events in California 


California’s most popular annual event is the Tourna- 
ment of Roses, held in Pasadena on New Year’s Day. 


Colorful floats, each decorated with thousands of fresh 
flowers, compete for prizes. A beauty contest and the 
Rose Bowl football game are part of the festivities. Other 
outstanding annual events include the following. 
January, New Year Regatta at San Diego, first week; 


Chinese New Year Celebration at San Francisco and 
Los Angeles in January or February (no fixed date). 
February, National Orange Show at San Bernardino, 
i ek. 
{pril, Easter Sunrise Service in Hollywood Bowl, 
Easter morning; Ramona Pageant, a theatrical presen- 
tation of Ramona, Helen Hunt Jackson’s novel. Held at 
Hemet, last weekend, and first weekend in May. 

May, Jumping Frog Jubilee at Angels Camp (no fixed 
date). Contests recall Mark Twain’s story, “The Cele- 
brated Jumping Frog of Calaveras County.” 

June, Auburn Fair and Gold Rush Festival at Auburn, 
first week; Water Sports Carnival at Long Beach (no 
fixed date). 

July, California Rodeo at Salinas (no fixed date). 

August, Serra Pageant, at the old mission near Carmel, 
first week. The pageant honors Junípero Serra, founder 
of the mission, who is buried here. Old Spanish Days 
Fiesta at Santa Barbara, second week; State Fair at 
Sacramento, last week, and first week in September. 

September, Admission Day, state-wide, Sept. 9. 

December, Great Western Livestock and Poultry Show 
at Los Angeles, third week. 


Government 


Constitution. California's firstconstitution was adopted 
by the territorial government in 1849. The present con- 
stitution, which has been amended more than 300 
times, was adopted in 1879. Amendments may be made 
in three ways. The legislature may place proposed 
amendments on the regular ballot. A proposed amend- 
ment may be placed on the ballot by any group sub- 
mitting signatures of at least 8 per cent of the voters in 
the last election for governor. A constitutional conven- 
tion, approved by the legislature, may formulate amend- 
ments to be submitted to the voters. In all three cases, 
a majority vote by the people is required for adoption. 

Executive Officials include the governor, lieutenant 
governor, attorney general, state controller, secretary 
of state, treasurer, superintendent of public instruction, 
and four members of the board of equalization. This 
board establishes rules governing the actions of county 
assessors, and assesses most of the properties of inter- 
county railroads, The voters elect all these officials to 
four-year terms. All executive officials may serve any 
number of terms. 

Legislature consists of a senate of 40 members and 
an assembly of 80 members. Voters of the 40 senatorial 
districts elect senators to four-year terms. Assemblymen 
represent districts formed according to population, and 
are elected to two-year terms. The legislature meets in 
regular session in odd-numbered years. In even-num- 
bered years, the session is devoted to budget matters, 
although the law permits the governor to declare a 
special session at the same time to discuss other matters. 
There is no limitation on the length of sessions. 


CALIFORNIA 


Courts. California’s supreme court has a chief justice 
and six associate justices. Each of the state’s four judicial 
districts has a district court of appeal. These courts have 
a total of 21 justices. Justices of the supreme court and 
district courts of appeal serve 12-year terms. The 
governor appoints the chief justice and the other jus: 
subject to the approval of a commission on qualifica- 
tions, and of the voters. 

Each county has a superior court. The number of 
superior-court judges depends on the county's popula- 
tion. The people elect superior-court judges to six-year 
terms. Lower courts include municipal, township-justice, 
city-justice, and police courts. 

Local Government. Los Angeles has a mayor-council 
government, but most California cities and towns have 
a commission government. A board of 11 supervisors 
governs San Francisco County, where the county and 
city cover the same area. Every other county has a 
board of supervisors with five members. Board members 
are elected to four-year terms. 

Taxation. The California state income tax ranges 
from less than | per cent on incomes up to $5,000, to 
about 7 per cent on incomes over $25,000. All corpora- 
tions must pay taxes equal to 4 per cent of their net 
income. The state also receives revenue from sales taxes, 
license fees, and property, death, and gift taxes. The 
largest source of income is the sales tax. 

Politics. More Democrats than Republicans are reg- 
istered in California. But the state usually supports the 
Republican party in national elections. For the state’s 
voting record in presidential elections since 1852, see 
ELECTORAL CoLLEGE (table). 

Since 1900, only two Democratic governors have been 
elected. The rural districts usually vote Republican, and 
the industrial areas generally support the Democratic 
party. The Republicans usually control California's 
legislature. 

To win nomination, a prospective candidate must 
submit a declaration, a filing fee, and a list of sponsors 
to a county clerk. Until 1959, California allowed a 
candidate to be sponsored by both Democrats and 
Republicans, and most candidates “cross-filed.” 
This procedure often enabled a candidate to be 
nominated by both parties, thus assuring his election. 

National Defense. About 21,000 troops belong to 
National Guard units in California. For a list of the 
major United States military installations in California, 
see the Related Articles at the end of this article. Other 
important military installations include Edwards Air 
Force Base at Muroc Dry Lake, Hamilton Air Force 
Base at San Rafael, Parks Air Force Base at Pleasanton, 
Fort Ord at Monterey, Long Beach Naval Station, 
Coronado Naval Amphibious Base, Monterey Naval 
Postgraduate School, and the South San Francisco 
Coast Guard Station. 


History 


Indian Days. Some scientists believe that men lived 
in the California region as long ago as 35,000 m.c. 
Many peaceful Indian tribes made their homes in the 
fertile areas before the white men came. Present-day 
Lake, Mendocino, and Sonoma counties were the terri- 
tory of the Pomo Indians. The Hupa lived in the far 
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RED-LETTER DATES IN CALIFORNIA 


1542 Juan Rodriguez Cabrillo explored San Diego Bay. 
1579 Francis Drake sailed into Drakes Bay and claimed 
California for England. 

Sebastian Vizcaino urged that Spain colonize 

California. 

1769 Gaspar de Portolá explored the California coast. 
Franciscan priests established their first mission, 
at San Diego. 

1776 Spanish settlers from Mexico reached the site of 

San Francisco. 

Russian fur traders built Fort Ross. 

Mexico revolted against Spain, and California set 

up an independent government. 

1841 The Bidwell-Bartleson party became the first 
American settlers to reach California by land. 

1844 John Charles Frémont led American soldiers on his 
first expedition to reach the coast. He helped 
American colonists take California from Mexico 
two years later. 

1846 American rebels raised the “Bear” flag of the 
California Republic over Sonoma. California be- 
came a U.S. possession later that year. 

1848 James Marshall discovered gold at Sutter’s mill. 
Mexico ceded California to the United States in 
the Treaty of Guadalupe Hidalgo. 

1849 The gold rush began. 

1850 California became the 31st state on September 9. 

1869 The first transcontinental railway linked Cali- 
fornia with the East. 

1906 An earthquake and fire devastated San Francisco. 

1915 International expositions at San Diego and San 
Francisco marked the opening of the Panama Canal. 

1937 The Golden Gate Bridge was completed. 

1939-1940 The Golden Gate International Exposition 
was held in San Francisco. 

1945 The United Nations Charter was adopted at the 
San Francisco Conference. 

1948-1950 California celebrated its 100th anniversary. 

1957 Work began on a master water plan to distribute 
excess water from northern California to southern 
California. 

1960 Winter competitions in the Olympic Games were 
held in Squaw Valley. 


1602 


1812 
1822 


northwest, the Maidu in central California, and the 
Yuma in the southwest. Other tribes included the 
Miwok, Modoc, and Mohave. The deserts and high 
mountains separated the California tribes from each 
other and from the tribes farther east. The California 


CALIFORNIA'S FRANCISCAN MISSIONS 
Founded At or Near 
1769 San Diego 
1770 Carmel 
1771 Jolon 
1771 San Gabriel 
1772 San Luis Obispo 
1776 San Francisco 
1776 San Juan Capistrano 
1777 Santa Clara 


Mission 
San Diego de Alcala 
San Carlos Borromeo 
San Antonio de Padua 
San Gabriel Arcángel 
San Luís Obispo de Tolosa 
San Francisco de Asís 
San Juan Capistrano 
Santa Clara de Asis 


San Buenaventura 1782 Ventura 

Santa Barbara 1786 Santa Barbara 

La Purísima Concepción 1787 Lompoc 

Santa Cruz 1791 Replica, Santa Cruz 


Nuestra Sefiora de la Soledad 1791 (entirely gone) 
San José de Guadalupe 1797 Niles 

San Juan Bautista 1797 San Juan 

San Miguel Arcángel 1797 San Miguel 
San Fernando Rey de España 1797 San Fernando 
San Luís Rey de Francia 1798 Oceanside 
Santa Inés 1804 Solvang 

San Rafael Arcángel 1817 (entirely gone) 
San Francisco Solano 1823 Sonoma 
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Indians spoke more than roo dialects. See Ixpraw, 
AMERICAN (California-Intermountain Indians: table, 
Indian Tribes). 

Spanish and English Exploration. The coast of Cali- 
fornia was probably first seen by a European in 1542. 
Juan Rodríguez Cabrillo, a Portuguese explorer in the 
employ of Spain, sailed northward from Mexico, 
dropped anchor in San Diego Bay, sent canoes «shore, 
and then sailed farther north. Cabrillo was the first to 
call the area California. He died in 1543, but his crew 
sailed along most of the coast of the present state. The 
Spaniards were disappointed in what they saw during 
the voyage. They had hoped to find rich cities and a 
water passage between the Atlantic Ocean and the 
Pacific Ocean. 

In 1579, Francis Drake, an English sea captain, sailed 
along the coast as far as 43° north latitude on his famous 
voyage around the world. He claimed the land for Eng- 
land and named it New Albion. Spain feared it might 
lose the country to the English, and sent other exploring 
parties along the coast. Sebastián Vizcaino led one of 
these expeditions in 1602. He sent an enthusiastic report 
to the Spanish king, and urged that the land be colo- 
nized because of the natural harbors and sunny climate. 

Spanish and Russian Settlement. An expedition led 
by Captain Gaspar de Portolá, the governor of Baja 
California, established presidios, or military forts, at the 
site of San Diego in 1769, and at Monterey in 1770. 
In 1776, the first groups of Spanish settlers arrived, and 
founded a presidio and a mission at the site of San 
Francisco. Later, Spain sent other groups of settlers who 
established a few villages, called pueblos, along the coast. 
Most of these settlers became the owners of large cattle 
and sheep ranches, on which the Indians worked, 

However, the Spaniards did not have a strong hold on 
the area. They could not keep Ivan Kuskof, a fur 
trader of the Russian American Fur Company, from 
establishing a settlement north of Bodega Bay in 16: 9. 
The Russians established Fort Ross here in 1812. They 
wanted the rich furs of the sea otters that lived along 
the Pacific Coast. Russia had fur interests in Alaska at 
this time, and wanted to extend its search for furs to the 
whole Pacific Coast of North America. The Russian 
activity in California was one of the reasons for the 
Monroe Doctrine, which declared in 1823 that North 
and South America were closed to European coloniza- 
tion. In 1824, Russia agreed to limit its settlements to 
Alaska. 

Franciscan Missions. Priests came to California with 
the Portola expedition, and built their first mission near 
San Diego in 1769. By 1823, they had built 21 missions, 
each about a day's walk from the next. Many people 
in California and Mexico wanted the missions broken 
up. They felt the missions held Indians almost as 
slaves. Spanish soldiers returned and punished any 
Indians who tried to flee from the missions. In 1775, 
1781, and 1824, the Indians rebelled, but the troops 
suppressed them. Mexico began selling the Franciscan 
missions to private citizens, after taking over California 
as a territory in 1825. By 1844, the Mexicans had sold 
all the mission property. The Indian converts to Chris- 
tianity were scattered, and many mission buildings were 
left to decay. 

Mexican Rule. California became part of Mexico in 
1822, after Mexico won its independence from Spain. 


California set up its own legislature and established a 
military force. But, in 1825, the Republic of Mexico 


declared California a territory, and sent a Mexican 
official, José Maria de Echeandía, to set up a territorial 
government. Many Californians rebelled against having 
their atfairs dictated by an outsider. In 1831, the Mexi- 
can vovernment replaced Echeandía with Manuel 
Victoria. Vietoria proved to be a cruel dictator who 


ordered people put to death for relatively minor mis- 
demcanors, such as stealing. 

X uroup of Californians led by Pío Pico and others 

1 with Mexican government troops on Dec. 5, 

(he fighting was not severe, but Victoria realized 

he spirit of the Californians could not be subdued. 


clash. 
1831 
that 


He returned to Mexico City in 1832. Mexico promised 
thar California could have a voice in its own govern- 
men: if it would remain a territory within the Republic 


of Mexico. California consented, and remained part 
of Mexico until the end of the Mexican War in 1848. 

American Settlement. The first American sailing ves- 

sel to reach the coast of California from the East docked 
at Monterey in 1796. After that, American skippers 
made many trading trips to harbors along the coast. 
The first American explorer to reach California by 
land was Jedediah Strong Smith, a trapper who crossed 
the mountains of the Sierrra Nevada in 1826. Other 
trappers and explorers followed Smith, including Kit 
Carson and John С. Frémont (see Carson, “Кп” 
CHRISTOPHER; FRÉMoNT, JOHN C.). 
In 1841, the first group of American settlers came to 
California. They were led by John Bidwell, a school- 
teacher, and John Bartleson, a wagon master and land 
speculator. The group settled near Byron, west of 
Stockion. Soon other settlers arrived to make their 
homes in the Mexican territory. They drove long 
wagon trains through the mountain passes. The new 
settlers wanted California to become a part of the 
United States, and the United States offered to buy 
land from Mexico. But the Mexicans refused, and 
trouble developed between them and the American 
settlers who wanted to take over the land. In 1844, the 
United States sent soldiers and naval vessels to Cali- 
fornia. 

Mexican Surrender. Captain John C. Frémont com- 
manded the American forces in California. In March, 
1846, the Mexicans ordered Frémont to withdraw his 
troops, camped near Monterey. Instead, Frémont raised 
the American flag over Hawk’s Hill, about 25 miles 
from Monterey, where he had built a small fort. Fight- 
ing was avoided when Frémont withdrew under cover 
of darkness. On May 13, 1846, the United States and 
Mexico went to war (see Mexican War). In June of 
that year, without knowing that war had been declared, 
a band of American settlers, led by frontiersman Ezekiel 
Merritt, attacked a Mexican fort at Sonoma. After 
capturing the fort, the settlers unfurled a homemade 
flag bearing a single star, a grizzly bear, and the words 
California Republic. This action became known as the 
Bear Flag Revolt. 

After the United States won the war in 1848, Mexico 
surrendered its claim to the region. California then 
became a territory of the United States. З 

The Gold Rush. In 1848, just before the United 
States and Mexico signed a peace treaty, gold was dis- 
covered in California. James W. Marshall, a timber- 
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man, had helped build a sawmill for John A. Sutter, 
a great landowner. The millsite lay on the American 
River, where Marshall found the first gleaming nuggets 
of gold. When news of the gold discovery spread, thou- 
sands of persons rushed to establish gold claims, These 
forty-niners, as they were called, poured into California 
from all parts of the world. Between 1848 and 1860, 
California’s population increased from about 20,000 to 
379,994. See Forry-Niner; GOLD RUSH. 

The free spending by the miners who found gold 
made flourishing towns of San Francisco, Sacramento, 
and several other communities. Many miners who were 
not so lucky in the gold fields drifted down into the 
Great Valley, where they became farmers and ranchers. 

Early Statehood. California was admitted to the 
Union as the 31st state in 1850. It had a population 
of about 100,000. Peter Н. Burnett, an Independent 
Democrat, was the first state governor. California joined 
the Union as a free state, and its constitution prohibited 
slavery. 

Thousands of settlers went west after the Civil War. 
They sought the high wages paid in California, and 
a chance to buy land at low prices. In 1869, the first 
transcontinental railroad linked Sacramento with the 
East. By 1870, California’s population rose to about 
560,000. During the next 10 years, a depression caused 
widespread unemployment and many banks failed. In 
the 1880's, a great publicity campaign brought thou- 
sands of persons to California. The population climbed 
to 864,000 by 1880, causing a land boom. Industries 
flourished as the population increased. In 1900, Cali- 
fornia had 12,500 manufacturing plants and its farm 
products had a value of more than $130,000,000. In 
1906, a great earthquake, followed by a fire, destroyed 
28,000 buildings in San Francisco and killed 452 per- 
sons. The city was soon rebuilt. 

Progress as a State. During the early 1900's, Cali- 
fornia grew rapidly in population and in the develop- 
ment of natural resources. By 1920, its population had 
reached 3,427,000. Farming increased greatly after ir- 
rigation made fertile land of the desert arcas. The annual 
value of California farm products reached $6 12,000,000 
by 1919. Development of oil and natural gas was ac- 
companied by the growth of new industries. Other 
minerals besides gold were found, and mining became 
more important. The value of the state’s mineral prod- 
ucts grew from $29,000,000 in 1900 to $202,000,000 in 
1920. By 1910, Los Angeles had become the motion- 
picture capital of the world, and, by 1930, the fifth 
largest city in the United States. In 1910, the people of 
California elected Hiram Warren Johnson as governor. 
Two years later, Johnson joined Theodore Roosevelt in 
a revolt against the Republican party, and ran for Vice- 
President on the unsuccessful Progressive party ticket. 

In 1914, the completion of the Panama Canal short- 
ened the important sea route between California and 
the East. To emphasize the importance of the canal 
to California, the state sponsored two international 
expositions in 1915. These were the Panama-Pacific 
International Exposition at San Francisco and the 
Panama-California Exposition at San Diego. 

During World War I, great shipyards, processing 
plants, rubber plants, and other factories grew up in 
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the state. After the war, interest centered on control of 
the Colorado River. This mighty river had caused 
serious flood damage for many years. Between 1905 and 
1907, it had even formed the 400-square-mile Salton 
Sea. In 1928, Congress authorized building a dam 
at Boulder Canyon on the Arizona-Nevada border. 
The huge dam was completed in 1936. It controls floods 
and provides water for irrigation and power in southern 
California and neighboring states (see Hoover Dam). 

California attracted large numbers of visitors to two 
great fairs during the 1930's. In 1935 and 1936, the 
California-Pacific International Exposition was held at 
Balboa Park in San Diego. It honored the Pacific Ocean 
and the countries bordering it. The Golden Gate Inter- 
national Exposition was held in 1939 and 1940 on 
Treasure Island, an artificial island in San Francisco 
Bay. See GOLDEN GATE INTERNATIONAL EXPOSITION. 

California produced airplanes, ships, and weapons 
during World War II, and became the aircraft and 
shipbuilding center of the nation. San Francisco served 
as a major port of embarkation for the Pacific theater of 
war. After the war, the army and navy built installations 
in the Mojave desert, where they could test and store 
new weapons in secrecy. 

Californians elected Republican Earl Warren gover- 
nor in 1942. Both parties respected him so highly that 
in 1946 he became the state's first governor to be nom- 
inated on both the Democratic and Republican tickets. 

Recent Developments. Warren served as governor un- 
til 1953, when President Dwight D. Eisenhower ap- 
pointed him Chief Justice of the Supreme Court of the 
United States. Republican Goodwin J. Knight suc- 
ceeded Warren as governor. The people of the United 
States elected Senator Richard M. Nixon as the nation's 
youngest Republican Vice-President in 1952, and re- 
elected him in 1956. Nixon was defeated by John F. 
Kennedy in the 1960 presidential election. 

Prospectors discovered uranium in more than 100 
California areas during the 1940's and 1950s. The dis- 
coveries set off a uranium rush that recalled the gold 
rush of 1849. The Atomic Energy Commission com- 
pleted a huge plant at Livermore in 1952. 'The Uni- 
versity of California constructed a huge bevatron, or 
atom smasher, at Berkeley in 1954. 

In 1957, operations began at Pleasanton on the 
world's first privately financed nuclear electric-power 
station. Also in 1957, work started on the Feather River 
Project. This project provides for eventual distribution 
in southern California of large amounts of water from 
northern California. The northern section has far more 
water and far fewer people than the southern parts of 
the state. The Feather River Project includes a dam at 
Oroville. This dam was planned to store enough water 
зо that 9,000,000 acre-feet a year could be carried by 
aqueduct to the Antelope and Mojave deserts and to 
cities as far south as San Diego. The plan also called for 
bringing water to the San Francisco and San Jose areas. 
Work started in 1957 on the largest borax mine in the 
free world, at Boron in the Mojave desert. 

The voters elected Democrat Edmund С. Brown as 
governor in 1958. For the first time since 1889, Demo- 
crats controlled both houses of the legislature. San 
Dicgo dedicated a $9,460,000 municipal pier in 1959. 
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Early in 1960, athletes from about 30 countries come 
peted in the winter Olympic Games held in Squaw 
Valley, high among the Sierra Nevada Mountains. 


Famous Californians 


Separate biographies are listed under the heading 
California in the BioGRAPHY section of the READING 
AND Srupy Сире. Junípero Serra, a Franciscan mis- 
sionary, represents California in Statuary Hall in the 
Capitol at Washington, D.C. The following short biog- 
raphies include information about other noted persons 
who were born in California or did important work there, 

Bidwell, John (1819-1900), led the first party of 
settlers to cross the Sierra Nevada, in 1841. Bidwell 
owned the Rancho Chico, noted for producing olive oil 
and growing grapes for raisins. He ran for President as 
the Prohibition party candidate in 1892. Bidwell was 
born in Chautauqua County, New York. 

Burnett, Peter H. (1807-1895), became an Oregon 
supreme court justice in 1848. He joined the California 
gold rush, and was elected governor of California in 
1849 as an Independent Democrat. By the time the 
news of California’s admission to the Union arrived in 
1850, he had grown tired of the governorship and 
resigned. From 1857 to 1858, Burnett served on the 
state supreme court. He was born in Nashville, Tenn. 

Crocker, Charles (1822-1888), was one of the four 
organizers and builders of the Central Pacific Railway, 
which gave California its first transcontinental rail 
service. Later, he consolidated the Central Pacific with 
the Southern Pacific Railway. He was born in Troy, N.Y. 

Huntington, Collis Potter (1821-1900), was one of the 
Sacramento merchants who made possible the first 
transcontinental railway. He was also largely responsi- 
ble for building the Southern Pacific Railway, of which 
he was president; for running several important stcam- 
ship lines; and for making the Chesapeake and Ohio a 
profitable railway. He was born in Harwinton, Conn. 

Huntington, Henry Edwards (1850-1927), was the 
nephew of Collis P. Huntington. He built electric-rail- 
way, light, and power systems in California, and devel- 
oped various towns and beaches. He donated the library 
and art gallery at San Marino, which bear his name. 
Huntington was born in Oneonta, N.Y. 

Sutter, John Augustus (1803-1880), a pioneer and 
trader, founded a settlement on the site of Sacramento. 
The accidental discovery of gold on his property set 
off the 1849 gold rush. He was born in Kandern, 
Germany. GEORGE SHAFTEL: critically reviewed by PAUL R. HANNA 

Related Articles in WorLD Book include: 


BIOGRAPHIES 


An alphabetical list of biographies relating to Cali- 
fornia appears under the heading California in the 
Brocrapuy section of the READING AND STUDY GUIDE. 


CITIES 
Alhambra Los Angeles San Jose 
Anaheim Monterey San Juan Capistrano 
Bakersfield Oakland San Mateo 
Berkeley Palo Alto Santa Ana 
Carmel Pasadena Santa Barbara 
Compton Richmond Santa Monica 
Fresno Riverside South Gate 
Glendale Sacramento Stockton 
Hollywood San Bernardino Torrance 
Inglewood San Diego Vallejo 
Long Beach San Francisco 


History 


Indian, American 
Kearny, Stephen Watts 


Compromise of 1850 
Drake, Sir Francis 


El Camino Real Mexican War 
Forty-Niner Pony Express 
Frémont, John C. Smith, Jedediah Strong 
Gold Kush Stanford, Leland 
Guadalupe Hidalgo, Treaty of Western Frontier Life 
MILITARY INSTALLATIONS 

Alameda Coast Guard Base Presidio of San Francisco 
Camp Pendleton San Diego Marine Corps 
Edw. is Air Force Base Recruit Depot 
El Toro Marine San Diego Naval Base 

( Air Station Treasure Island Naval 
Mare Island Station 
Point Mugu Naval Missile Vandenberg Air Force 

Center Base 

NATIONAL PARKS AND MONUMENTS 

Each national park and monument in California, 
listed in the National Parks, Forests, and Monuments 
section of this article, has a separate article їп WORLD 
Book 

PHYSICAL FEATURES 

All-American Farallon Islands Pine Flat Dam 

Canal Golden Gate Reagan Dam 
Cascade Range Great Basin Ribbon Falls 


Sacramento River 
Saint Andreas Fault 


Catalina Island 
Coast Range 


Imperial Valley 
Lake Tahoe 


Colorado Desert Lassen Peak Salton Sea 
Colorado River Mojave San Gabriel Dam 
Death Valley Mount Shasta San Joaquin River 
Donner Pass Mount Whitney Sierra Nevada 
Elk Hills Petrified Forest Yosemite Falls 


PRODUCTS 


For California's rank among the states in production, 
see the following articles: 


Alfalta Forest and Nut Sheep 
Almond Forest Olive Silver 
Apple Products Onion Strawberry 
Apricot Gold Orange Sugar 
Barley Grape Pea Sugar Beet 
Bean Grapefruit Peach Sweet Potato 
Borax Hay Pear ‘Tomato 
Cattle Honey Petroleum Tuna 
Celery Tron and Platinum ‘Tungsten 
Cherry Steel Plum Turkey 
Chicken Lemon Potato Vegetable 
Cotton Lettuce Prune Walnut 
Date and Mercury Raisin Watermelon 
Date Palm Milk Rice Wine 
Fig Mining Salt Wool 
Flax Muskmelon Sardine 


UNIVERSITIES AND COLLEGES 


California’s universities and colleges which have sepa- 
rate articles are listed in a table in the Education section 
of this article. 


UNCLASSIFIED 
Golden Gate Bridge Pacific Coast States Sequoia 
Motion Picture Redwood 
Outline 


1. The Land and Its Resources 


A. Location and Size E. Rivers, Waterfalls, 


B. Land Regions and Lakes 

C. Coast Line F. Deserts 

D. Islands G. Natural Resources 
H. Climate 


CALIFORNIA 


Il. Life of the People 
A. The People 
Ill. Work of the People 


B. Cities С. Country Life 


A. Manufacturing and E. Fishing Industry 
Processing F. Tourist Industry 
B. Agriculture G. Electric Power 
C. Mining H. Transportation 
D. Forest Products L Communication 
IV. Éducation 
A. Schools B. Libraries C. Museums 
The Arts 


. Interesting Places to Visit 
Annual Events in California 
. Government 

History 

Fomous Californians 


Questions 


Hollywood is a part of what California city? 

What famous California symbol indicates the determi- 
nation of carly settlers to fight for independence? 

What county in California is the largest in the United 
States? 

What is the lowest point in the United States? 

Why did manufacturing and processing develop slowly 
in California? 

What is the world’s largest irrigation canal? 

California was the first state to establish what kind 
of college? 

What has been California’s most important contribu- 
tion to architecture? 

What catastrophe devastated San Francisco in 1906? 

What three famous bridges span San Francisco Bay? 


Books for Young Readers 


Bauer, Heren. California Mission Days. Doubleday, 1951. 
California Rancho Days. 1953. California Gold Days. 
1954. 

BLEEKER, Sonia. Mission Indians of California. Morrow, 
1956. 

BueLL, ROBERT K. California Stepping-Stones: A History 
for Young Californians. Stanford Univ. Press, 1948. 

FREEMAN, Don. Fly High, Fly Low. Viking, 1957. The 
story of two pigeons brings to life the character of 
San Francisco. 

GARTHWAITE, MARION. Coarse Gold Gulch. Doubleday, 
1956. Jonathan and Madie come to California during 
the adventurous gold rush days. 

Gares, Doris. Blue Willow. Viking, 1940. Janey and her 
migrant family find a home in California. 

Lenski, Lots. San Francisco Boy. Lippincott, 1955. 

Pourri, Leo. Pedro, the Angel of Olvera Street. Scribner, 
1946. The Song of the Swallows. 1949. The Mission Bell. 
1953. A Californian describes a Mexican Christmas 
in Los Angeles, the swallows’ yearly return to Capi- 
strano, and Father Junípero Serra's settlement of 
California's first mission. 

SHANNON, Monica. California Fairy Tales. Stephen Daye 
Press, 1957. 

STOUTENBERG, ADRIEN. Wild Animals of the Far West. 
Parnassus, 1958. 

WELLMAN, PAUL I. Gold in California. Houghton, 1958. 


Books for Older Readers 


California: A Guide to the Golden State. Rev. ed. Hastings, 
1954. 

CLELAND, ROBERT G. California Pageant: The Story of 
Four Centuries. Knopf, 1946. From Wilderness to Empire: 
A History of California. 1959. Г 

Greason, Duncan. The Islands and Ports of California: A 
Guide to Coastal California. Devin-Adair, 1958. 

McCuure, James D. California Landmarks: А Photographic 
Guide to the State's Historic Spots. Stanford Univ. Press, 
1948. 
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CALIFORNIA, GULF OF 


CALIFORNIA, GULF OF. See GULF OF CALIFORNIA. 

CALIFORNIA, LOWER. See Baya CALIFORNIA. 

CALIFORNIA, UNIVERSITY OF, is a state-supported 
coeducational school with eight campuses throughout 
the state. 

At Berkeley are located the schools and colleges of 
letters and science, agriculture, architecture, chemistry, 
pharmacy, engineering, business, criminology, edu- 
cation, forestry, law, librarianship, medicine, nursing, 
optometry, public health, and social welfare. 

On the Los Angeles campus, perhaps better known 
as UCLA, are schools and colleges of letters and science, 
engineering, applied arts, agriculture, pharmacy, busi- 
ness administration, education, law, medicine, nursing, 
public health, and social welfare. 

The San Francisco campus includes schools and col- 
leges of medicine, nursing, public health, pharmacy, 
and dentistry. Here also are the George Williams 
Hooper Foundation for medical research, the Langley 
Porter Clinic for psychiatric research and teaching, and 
affiliated schools of fine arts and law. 

The campus at Davis is devoted largely to instruc- 
tion and research in agriculture, although emphasis is 
also given to liberal arts. The Citrus Experiment Station 
at Riverside is the site of research in subtropical horti- 
culture, and also of a college of letters and science. 

At Santa Barbara, instruction is given in divisions 
of letters and science, and applied arts. 

The Mount Hamilton campus, site of the Lick 
Observatory, provides research and graduate instruc- 
tion in astronomy. The Scripps Institution of Ocea- 
nography is located at La Jolla, near San Diego (see 
SCRIPPS INsrrrurioN OF OCEANOGRAPHY). 

The university was chartered in 1868. Berkeley has 
the largest enrollment, followed by Los Angeles, which 
became part of the university in 1919. For enrollment, 
see UNIVERSITIES AND COLLEGES (table). ковккт G. Sprout 

CALIFORNIA COLLEGE OF ARTS AND CRAFTS isa 
private coeducational art college at Oakland, Calif. 
The school awards B.F.A., M.F.A., and B.A.Ed. de- 
grees. It was founded in 1907, the first degree-granting 
art college in the West. For enrollment, see UNIVER- 
SITIES AND COLLEGES (table). 


The University of California at Los Angeles named its 
liberal arts building after the philosopher Josiah Royce. 


University of California 


CALIFORNIA GULL. See Bren (color picture, Water 
Birds); Gurt; Отан (color picture, The State Bird), 

CALIFORNIA INSTITUTE OF TECHNOLOGY is a pri- 
vate men’s college in Pasadena, Calif. It has divisions 
of biology; chemistry and chemical engineering; geo 
logical sciences; physics, mathematics, and astronomy; 
civil, electrical, and mechanical engineering, and aero- 
nautics; and humanities. The institute, founded in 
1891, operates the Kresge and Donnelley Seismological 
laboratories, a marine biological laboratory at Corona 
del Mar, a jet propulsion laboratory operated under 
the National Aeronautics and Space Administration, 
the Southern California Wind Tunnel owned by five 
aircraft companies, and a radio astronomy observatory 
near Bishop. With the Carnegie Institution of Washing- 
ton, Caltech operates observatories at Palomar Moun- 
tain and Mount Wilson. Five professors or former pro- 
fessors, two of whom were graduates, have been awarded 
the Nobel prize: Robert A. Millikan, l'homas Hunt Mor- 
gan, Carl D. Anderson, Linus Pauling, and George W. 
Beadle. Two other graduates who have won the prize are 
Edwin McMillan and William Shockley. Forenrollment, 
see UNIVERSITIES AND COLLEGES (table). Lee A. DUBRIDGE 

CALIFORNIA SCHOOL OF FINE ARTS is a private 
coeducational school at San Francisco, Calif, Courses 
in the humanities and painting, sculpture, design, 
photography, and ceramics lead to the bachelor of fine 
arts degree. Students are trained to use their fine arts 
skills in the business world. The school was founded in 
1871. For enrollment, see UNIVERSITIES AND COLLEGES 
(table). Guron G. Woops 

nee SEA LION. See Sear (Seals in Cap- 
tivity). 

CALIFORNIA STATE COLLEGE is a coeducational 
state-controlled school at California, Pa. Courses in 
industrial arts and teacher training lead to the bache- 
lor's degree. The college was founded in 1852. For en- 
rollment, see UNIVERSITIES AND COLLEGES (table). 

CALIFORNIA STATE POLYTECHNIC COLLEGE is a 
coeducational state college of agriculture, engineering, 
and arts and sciences. It is the largest agricultural col- 
lege in the West. The main campus is at San Luis 
Obispo. The Kellogg campus is near Pomona, and there 
is also the Voorhis branch at San Dimas. Cal Poly 
conducts the only Air Conditioning and Refrigeration 
Engincering degree program west of the Mississippi, and 
the only Agricultural Journalism program in the West. 
Courses lead to B.S., B.Ed., and M.A. in Ed. degrees. 
The college was founded in 1901. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). JULIAN A. McPaee 

CALIFORNIA WESTERN UNIVERSITY is a coeduca- 
tional school in San Diego. It is operated by the 
Methodist Church. It offers courses in liberal arts, busi- 
ness administration, engineering, human relations, fine 
arts, and law. California Western was founded in 1924, 
and was reorganized in 1952. For enrollment, see UNr- 
VERSITIES AND COLLEGES (table). WILLIAM C. Rust 

CALIFORNIUM (chemical symbol, Cf) is a man-made 
radioactive element. Its atomic number is 98. Its most 
stable isotope has a mass number of 251. Californium 
was discovered in 1950 by four American scientists, 
Stanley С. Thompson, Kenneth Street, Jr., Albert 
Ghiorso, and Glenn Т. Seaborg. It was first produced 
by bombarding curium, element number 96, with 
helium ions (see Ionization). Only 5,000 atoms, or less 


than onc billionth of a gram, were produced. Numerous 
isotopes of californium are produced by charged-parti- 
cle bombardment of lighter transuranium elements (see 
TRANSURANIUM ELEMENTS). A process of neutron cap- 
ture in these lighter elements produces weighable 
of isotopes with mass numbers from 249 
through 252. See also ELEMENT, CHEMICAL; RADIO- 
ACTIVITY Gixxw Т. Stanono 

CALIGULA, kuh LIG yoo luh (A.D. 12-41), a Roman 
and tyrant, reigned from A.D. 37 to 41. Caligula, 


amour 


emper 

meaning Little Boot, was the nickname given Gaius 
Caesar Augustus Germanicus by soldiers at the camp, 
probably in Germany, 

where he was born. When 

he w: quite young he was 

dressed like a common 

soldier, wearing soldiers’ 


boots, or caligae. He was 
the youngest son of Ger- 
manicus and the grand- 
nephew of Tiberius, second 


emperor of Rome, whom 
he succeeded. In the first 
eight months of his reign 


he made himself popular 
by his mildness and acts of 
justice. Then he suffered a 
severe illness and lost his 
mental balance. He became extremely cruel and took 
great pleasure in killing and torturing many persons. He 
considered himself a god and built a temple in his own 
honor. He declared his horse, Incitatus, to be consul. 
Officers of his own guard murdered him. Claudius suc- 
ceeded him as Roman emperor. Ropert GEHLMANN BONE 

CALIPER, KAL uh pur, is an instrument much like a 
geometry compass. It is used to take small measure- 
ments. The legs, usually curved, are joined at one end 
by a rivet or screw that can open and close them. Outside 
calipers measure the outside of pipes, boards, and other 
objects. The open ends are fitted against the object. 
The legs curve inward so they can circle round objects. 
Inside calipers measure the inside of pipes and other open 
objects. The legs curve outward. A double caliper com- 
bines the inside and outside calipers as shown in the 


Caligula 


OUTSIDE 
DOUBLE 


INSIDE 


SLIDE 


TYPES OF CALIPERS 


SPRING 


CALKING 


accompanying illustration. Spring calipers have a spring 
between the legs to hold them tight against the object 
being measured. The micrometer caliper is a type of slide 
caliper that has a fine threaded micrometer screw and 
can measure to тубус of an inch. Marking calipers fit 
on both sides of a flat object, such as a piece of paper. 
A pattern that is traced on one side is traced exactly the 
same way on the other side. 

See also MICROMETER; VERNIER. 

CALIPH, KAY lif, is the title of Moslem rulers who 
succeeded Mohammed as spiritual and civil leaders. 
The Umayyad caliphate of Syria united the entire 
Moslem world in the 700°. After 750, rival caliphates, 
such as the Umayyads of Spain and the Fatimites of 
North Africa and Egypt, struggled for control. The 
Ottoman caliphate dominated the Moslem world from 
the 150078 until it was abolished in 1924. Since then, 
the office has remained vacant. NAMA ABBOTT 

See also Ecvrer (The Middle Ages); ISLAM; MostEMs 
(The Spread of Islam). 

CALISTHENICS, xar is THEN iks, are body exer- 
cises that usually require little or no equipment. They 
are performed to gain strength, health, or grace. Such 
exercises as push-ups and pull-ups are calisthenics. See 
also Exercise; Gymnastics; PHYSICAL EDUCATION. 

CALIXTUS or CALLISTUS was the name of three 
popes of the Roman Catholic Church. The dates of 
their reigns were: 

Calixtus I, Saint (217-222) 
Calixtus II (1119-1124) 
Calixtus ПІ (1455-1458) 

Saint Calixtus 1( ? -222) was made first deacon of the 
Roman church about 198. He had charge of the 
Christian cemetery on the Appian Way. This cemetery 
is still called the Catacombs of St. Calixtus. Calixtus 
was elected pope in 217. His practice of allowing 
adulterers to do public penance and be forgiven caused 
him to be criticized by such men as Hippolytus and 
Tertullian. Hippolytus was set up as an antipope, and 
his hostility led him to defame Calixtus. After Calixtus’ 
death, later tradition considered him a martyr. 

Calixtus Il ( ? -1124) was made archbishop of Vienne 
in France in 1088. He supported Pope Paschal II in 
his campaign against lay investiture, the practice of 
bishops receiving their appointments and power from 
princes. Calixtus became pope in 1119. He called the 
first Council of the Lateran in 1123 (see LATERAN). This 
council, attended by almost 500 bishops, canonized the 
prohibition of lay investiture and introduced many re- 
forms into the church. Gusrave Werger and FULTON J, SHEEN 

CALKING, CAWK ing, is a technique of sealing seams 
and joints to make them watertight. Oakum and mastic 
are the most commonly used calking materials (see 
OaxuM). When oakum is used, it is packed tightly in 
the seam with a calking iron and a wooden mallet. A 
coating of pitch or putty is then applied. 

Mastic is commonly called putty or calking compound. 
Various types of mastic are used extensively to seal 
joints around window frames, door frames, and other 
openings in buildings where water might seep in. 
Mastics are generally applied with a calking gun that 
spreads the mastic in a continuous ribbon on the surface 
or in a crack. PETER TERZICK 
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CALL, RICHARD KEITH 


CALL, RICHARD KEITH. See FrogipA (Famous 
Floridians). 

CALL MONEY. See Money (Unusual Terms Applied 
to Money). 

CALLA, KAL uh, is a flowerlike herb with a large, 
white leaf shaped like a funnel or bell. The beautiful 
leaf is often mistaken for the flower. But the real flowers 
are tiny blossoms inside the flowerlike leaf. The North 
American calla is called marsh calla, or water-arum. 
This beautiful little plant 
has arrow-shaped leaves 
about 2 inches long. It is 
closely related to the jack- 
in-the-pulpit. The marsh 
calla grows wild in marshy 
places, or is cultivated 
along the edges of ponds. 
The most common tropical 
calla comes from the banks 
of the Nile River. It is 
called calla lily, Ethiopian 
lily, or common calla. Yt has 
a 10-inch white flower. In 
Lapland, people grind the 
root of the marsh calla into 
flour to make bread. 


W. Atlas Burpee Co. 
The White Calla Lily is a 
favorite church flower for 
Easter services, 


Scientific Classification. 
The calla is in the arum 
family, Araceae. The com- 
mon calla is genus Zantedeschia, species aethiopicum. The 
golden calla is Z. elliotiana. The water-arum is Calla 
palustris. ALFRED C. HOTTES 


See also Аким; JACK-IN-THE-PULPIT. 

CALLAGHAN, MORLEY (1903- ), is considered 
one of Canada’s greatest novelists, He published novels 
and volumes of short stories, including Strange Fugitive 
(1928), Such Is My Beloved (1934), Now That April’s Here 
and Other Stories (1936), and The Loved and the Lost 
(1951). There is some similarity between Callaghan’s 
and Ernest Hemingway’s writing. Callaghan was born 
in Toronto. Desmonp Pacey 

CALLAO, cah YAH oh (pop. 121,000), Peru’s main 
port, handles about two thirds of the country’s foreign 
trade. The city lies on the Pacific Ocean, eight miles 
west of Lima. Callao has large office buildings and 
extensive suburbs. Its industries include meat packing, 
brewing, flour milling, and fish canning. For loca- 
tion, see PERU (color 
map). C. LANGDON WHITE 

CALLAS, MARIA MENE- 
GHINI (1923- ), an 
American soprano, became 
one of the world’s most 
widely known opera singers 
because of her fiery tem- 
perament and stirring sing- 
ing and acting ability. Miss 
Callas was born in New 
York City, but received her 
early vocal training and 
first success in Europe. She 
made her American debut 


in 1954. 


Maria Callas 
Wide World 


MARTIAL SINGHER 


CALLES, КАН yays, PLU- 
TARCO ELIAS (1877-1945), 
served as President of Mex- 
ico from 1924 to 1928. As 
president, he reformed the 
army, encouraged labor 
unions, and organized the 
official Revolutionary 
party. Church leaders bit- 
terly opposed Calles’ anti- 
church measures. His gov- 
ernment also took over 
large estates and regulated UAU 
the foreign-owned oil in- Plutarco Elics Calles 
dustry. Calles was born in Guaymas. н. 

CALLICRATES. See PARTHENON. 

CALLIGRAPHY, kuh LIHG ruh fih, is the art of fine 
handwriting. It differs from ordinary handwriting in 
quality. In shaping his letters, the calligrapher con- 
siders legibility, form, size, stroke, proportion, rhythm, 
spacing, character, and uniformity. Calligraphy has 
many applications in present-day printing and publish- 
ing. 

The ancient Persians and Chinese regarded calligra- 
phy as an art equal to, if not more important than, 
painting. Before the invention of movable ty pe about 
1440, and for many years afterward, books and manu- 
scripts were copied by hand. The work of these copyists 
often has great calligraphic beauty. Modern callig- 
raphers study the work of the early masters, 

Related Articles in WorLD Book include: 
Handwriting Manuscripts Paleography 
Islamic Art Painting (Oriental Civili- Writing 

(Calligraphy) zations; color pictures) (Symbols) 

CALLING HARE. See Prka. 

CALLIOPE, kuh LIE oh pee, was onc of the nine Muses 
in Greek mythology. The Muses, daughters of Zeus 
(Jupiter) and Mnemosyne, presided over music, poetry, 
and other arts and sciences (see Muse). C laliiope was 
the Muse of epic poetry. In some myths she is loved by 
Apollo, and their son is Orpheus. 

The present-day calliope is a musical instrument 
which produces loud tones by means of compressed 
air. Joshua C. Stoddard of Worcester, Mass., invented 
it in 1855. 

CALLISTUS. Scc CarixrUs, 


oLD E, DAVIS 


Van JOHNSON 


The Steam Whistles of the Calliope produce loud, harsh 
tones. It is rarely seen or heard today, except in some circuses. 
Bettmann Archive 


SUBPOLAR 


= = 


"Tropic of Cancer 


t 1 


The Map of the World Shows the Regions of Calms in the Northern and Southern Hemispheres. 


CALLOT, клн LOH, JACQUES (1592-1635), a French 
etcher and engraver, excelled in depicting the horrors 


of war. the life of gypsies, and characters of the Italian 
theater, His best-known works include groups called 
Disast f War, Beggars, and Commedia dell’ Arte. Callot 
was born in Nancy, France. When he was 13, he ran 
away Irom home and joined a gypsy caravan going to 
Rome. Friends of his parents sent him back home, but 
two vears later Callot returned to Italy to take up the 


study of art. 

CALLOW. See Ant (The Pupa). 

CALLUS, KAL us, is a hardening of the skin. It often 
forms on the hands and feet. Poorly fitted shoes cause 
calluses on the soles and heels of the feet. Hand calluses 
result from prolonged rubbing on some hard object. 
Calluses can be treated by soaking them in water and 
by applying a prepared solution of salicylic acid to the 
hardened area. 

See also ConN (callus). 

CALMS, REGIONS ОР, are places in the atmosphere 
which usually have little or no wind. Several areas of 
the carth's surface are known as regions of frequent 
calms. These regions of calms include the northern and 
southern horse latitudes, the northern and southern sub- 
polar regions, and the equatorial doldrums. All of these 
calms regions may be disrupted by sudden brief and 
violent storms. 

The Horse Latitudes are regions of calms that lie 
between the oceanic belts of winds called the prevailing 
westerlies and the trade winds (see PREVAILING WESTERLY; 
Trape Wixp). These areas are calms because the air 
above them is gently sinking from high altitudes toward 
the earth’s surface. This results in areas of high baro- 
metric pressure. The horse latitudes coincide with the 
subtropical maritime anticyclones, or subtropical highs. These 
high-pressure areas in the atmosphere center over the 
oceans at about 30? latitude north and south of the 
equator. ''hey move farther north when it is summer in 
the Northern Hemisphere, and farther south when it is 


S. W. HAYTER 


Leon H. WARREN 


summer in the Southern Hemisphere. The horse lati- 
tudes are sometimes called the calms of Cancer and the 
calms of Capricorn because the calms region in the 
Northern Hemisphere lies near the Tropic of Cancer 
and the calms region in the Southern Hemisphere lies 
near the Tropic of Capricorn. 

Subpolar Regions. The general circulation of air 
causes the cold air over the North Pole and over the 
South Pole to sink. This sinking of cold air forms the 
polar anticyclones. But since this cold air hugs the earth’s 
surface, periods of calms are not so persistent as in 
warmer regions of calms. 

The Doldrums are ocean regions centered slightly 
north of the equator. One area of doldrums lies in the 
Pacific Ocean west of Central America and South 
America. The other area of equatorial doldrums lies 
in the Indian Ocean between Africa, India, and Aus- 
tralia. The trade winds on both sides of these areas of 
doldrums bring masses of air into the regions. The air 
masses are forced upward after being heated in the 
tropics. This causes a belt of low pressure to form. 
Tropical storms may occur at the edges of this belt. This 
belt moves north and south with the sun as the horse 
latitudes do. During the days of sailing ships, sea cap- 
tains avoided the doldrums areas because of the fitful 
and uncertain winds and heavy downpours. Ships might 
lie becalmed in these regions for weeks. Vance E. Mover 

See also Do-prums; HORSE LATITUDES; WEATHER. 

CALOMEL, KAL oh mel (chemical formula, HgsCls), 
is a heavy white powder. It is also called mercurous 
chloride. Calomel should not be confused with bichloride 
of mercury, which is a deadly poison. Calomel is used 
as a drug for its laxative and antiseptic properties. It 
is also used on skin sores and infections. Large doses of 
calomel may cause diarrhea, abdominal pains, and 
mercury poisoning. Symptoms of poisoning from calo- 
mel are sores in the gums, bad breath, and the presence 
of much saliva in the mouth. It should not be taken 
unless prescribed by a physician. 


Austin EDWARD SMITH 
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WHAT A CALORIE IS 


One calorie is the 
amount of heat needed 
to raise the temper- 
ature of 1 lb. of water 
4° Fahrenheit. 


100 calories give 
а man enough energy 
to climb a hill 


1,640 feet high 1,640 feet 


CALORIE, AAL oh rih, is a unit used to measure 
quantities of heat energy. The word calorie comes from 
the Latin word calor, meaning heat. 

A small calorie is the amount of heat energy needed 
to raise the temperature of 1 gram of water from 14. 5°C. 
to 15.5°C. A British Thermal Unit equals 252 small 
calories. 

The /arge calorie is used to measure the amount of en- 
ergy that the body can get from food. A large calorie equals 
1,000 small calories. It is approximately the amount of 
heat needed to raise the temperature of 1 kilogram of 
water 1°C., or т pound of water 4°F. Jonn W. Renner 

See also BRITISH THERMAL Unir; HEAT; NUTRITION 
(tables, Daily Allowances of Chief Food Elements; 
Nutritional Values of Common Foods). 

CALOSOMA BEETLE. Sce Сүрзү Мотн. 

CALPE. See PILLARS or HERCULES. 

CALPURNIA. See CAESAR, GAIUS Jurus. 

CALUMET. See Peace Pipe. 

CALUMET AND HECLA MINE. See Acassız (Alex- 
ander). 

CALVARY, called Согсотна in Hebrew, is the spot 
outside ancient Jerusalem where Christ was crucified. 
No one knows the actual site, but tradition places it 
where the Church of the Holy Sepulchre now stands. 
Sec also Батек (picture); JERUSALEM (The Old City). 

CALVÉ, канг VAY, EMMA (1858-1942), was the 
stage name of Emma ре Rogurr, a French dramatic 
soprano. She gave outstanding performances as Carmen 
in Bizet’s opera Carmen, and as Santuzza in Cavalleria 
Rusticana by Mascagni (see OPERA [Some of the Famous 
Operas]). She was an unusually gifted actress. 

Miss Calvé was born in Decazeville, France, and 
studied in Paris. She had her first important success in 
Brussels in 1882. She made her American debut in 1893 
in New York City. 
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CALVERT, CECILIUS, CHARLES, and GEORGE. See 
BALTIMORE, LORD. 

CALVERT, LEONARD. See MARYLAND (Famous 
Marylanders). 

CALVIN, JOHN (1509-1564), was one of iie foremost 
leaders of the Protestant Reformation in Europe in the 
1500's. He was born at Noyon, Picardy, in northern 
France, and received his early education in Paris. Later 
he studied theology and law at the universities of 
Orléans, Bourges, and Paris. He became tisfied 
with the teachings of the Roman Catholic Church, and 
in 1532 he allied himself with the cause of the Reforma- 
tion. At the same time, King Francis I of F: decided 


n 


to settle the religious question in France in favor of the 


Catholics, and Calvin fled to Switzerland. Living in 
Basel, he wrote Institutes of the Christian Religion, which 
was published in 1536. This is considered by many to 
be one of the most important and systematic works of 
Protestant theology. 

After the publication of his book, Calvin began a 
trip to Strasbourg, and stopped in Geneva on the way. 
Geneva was fighting a war to throw off the rule of the 
Catholic Duke of Savoy. The war had left the city close 
to anarchy, and religious reform was a subject of con- 
stant discussion. A well-known reformer, William Farel, 
persuaded Calvin to remain in Geneva, and the two 
began a political and religious reformation of the city. 
A Protestant confession of faith was formally adopted, 
although many persons in Geneva did not believe in it. 
“Immoral” practices were defined, and included most 
forms of entertainment. Profane amusements were abol- 
ished. Persons who were considered sinners \vere not 
allowed to take part in religious services, although they 
had to attend them. 

Expelled from Geneva. Calvin’s strict rule aroused 
strong opposition, and he was expelled from Geneva in 
1538. He went to Strasbourg and stayed for three years, 
writing and teaching theology. When his reform party 
won out in Geneva in 1541, Calvin returned and per- 
fected an autocratic system of political and religious 
government. He selected a group of morally upright 
men and made them responsible for the moral conduct 
of the citizens. These men, called presbyters, controlled 
the social and cultural lives of individual persons down 
to the smallest detail. During this time Michael Servetus, 
the discoverer of the minor circulation of the blood and 
a Protestant leader, came to seek asylum in Geneva. 
But Calvin ordered him tied as a heretic, and he was 
burned at the stake for his views. This led Sebastian 
Castellio to write one of the first works advocating 
religious toleration, De Haereticis, 

Calvin corresponded with all the great Protestant 
religious leaders of his time. He was consulted on 
points of law and theology by leaders throughout Eu- 
rope. He also published numerous works which have in- 
fluenced Protestant theology. His one great influence 
was in Scotland, where John Knox followed his teach- 
ings in carrying out the Scottish Protestant reformation. 
In 1561, the followers of Calvin separated from the 
Lutherans, thus forming the first great division in the 
Protestant Church. Soon after this, Calvin died. The 
principles of his theology are embodied in the creeds of 
the Presbyterian Church and of the reformed Protestant 
churches. 

Calvinism. The Christian creed developed from Cal- 


vin's {caching is generally summarized as follows: 

(1) God is absolute sovereign in His creation. 

(2) God as sovereign both foreordains and foreknows 
, including man's destiny. 
(3) Originally man was pure and made in the image 
but has fallen from this state through his own 
voluntary act. 

(4) Man can be saved only through the unmerited 


of Go 


grace of God, as mediated to him through Christ. Man 
can do nothing to promote his own salvation, and no 
amount of good works can further it. 
(5) | hose predestined to salvation will be saved. 
Among the most influential Calvinistic creeds are the 


Heidelberg Catechism (1562) and the Second Helvetic 

Confession (1566). The Belgic Confession (1561) is also 

an important creed. GEORGE L. Mosse 
Related Articles in WORLD Book include: 


Presbyterians Reformation 
Protestant Servetus, Michael 


Foreordination 
Lutherans 
Predestination 

CALVIN COLLEGE is a coeducational liberal arts 
school at Grand Rapids, Mich. It is controlled by the 
Christian Reformed Church. The college offers pre- 
professional training in medicine, dentistry, law,engineer- 
ing, forestry, business administration, nursing, medical 
technology, and theology. Courses lead to A.B. and 
В.5. degrees. Calvin College was founded as a training 
school for the ministry in 1876, and became a college in 
1900. For enrollment, see UNIVERSITIES AND COLLEGES 
(table). WILLIAM SPOELHOF 

CALYCANTHUS, xaz ih KAN thus, is a shrub that is 
closely related to the rose family. It has large brownish 
flowers and large leaves. One species, the strawberry 
shrub, has dark, shiny leaves and chocolate-brown 
flowers. It is often called Carolina allspice, or sweet- 
scented shrub. 

Scientific Classification. The calycanthus belongs to 
the family Calycanthaceae. The strawberry shrub is genus 
Calycanthus, species floridus. TIS E Neo 
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Brown Bros. 


John Calvin worked until his 
death in May, 1564, to estab- 
lish the Geneva church and 
government on a firm founda- 
tion and make it a model for 
other Protestant churches, 


CALYPSO. See FLOWER (color picture, Mountain 
Flowers). 

CALYPSO, kuh LIP so, is a type of folk music played 
in the Caribbean area, South America, and West 
Africa. The music in based on ? or $ time, with marked 
rhythm and much syncopation. The melody is inci- 
dental. A distinctive element of calypso is the tendency 
to give words false accents and to crowd them to fit the 
meter of the music. Almost any instrument may be 
used for calypso music. Some of the original instru- 
mentswere homemade, such as drums made from oilcans. 

The calypso song usually deals with everyday life. 
It may describe a good quality, or tell some bit of 
gossip about a particular person. Calypso songs also 
comment on politics and current events. In the areas 
where calypso is popular, a calypso singer makes up 
the verses of the song in much the same way that a 
good speaker gives an impromptu lecture. People who 
sing another man’s verses do not rate high among 
calypso singers. But in other countries, such as the 


The Strawberry Shrub is a kind of calycanthus. When crushed, 
the flowers give off a scent like that of strawberries. 
J. Horace McFarland 


Roger Coster, Monkmeyer 


Haitian Calypso Players greet visitors to the islands with 
the rhythmic calypso folk music so popular in the Caribbean area. 


United States, calypso singers have achieved popularity 
whether or not they sing original verses. 

Calypso was originally a method of communication 
for slaves, who could not talk to each other while 
working in the fields. These field songs contained all the 
local gossip. But they soon became a way for slaves of 
the Caribbean area and of South America to express 
their resentment toward the conditions under which 
they lived. During carnival days, many communities 
sponsor competitions between calypso singers. The 
contestants often take such names as Lord Invader, 
Lord Wonder, the Mighty Killer, or The Dictator. 

CALYPSO was a sea nymph in Greek mythology. 
Ulysses (Odysseus) was shipwrecked on the shores of 
the lonely island where she lived. She promised him 
that he would never die if he stayed with her. Seven 
years later, Zeus (Jupiter) sent Hermes (Mercury) to her 
with an order to let Ulysses go. She helped him build a 
raft on which he sailed home. After he left, she died of 
grief. See also Uxysses. 

CALYX. Sce FLOWER (The Parts). 

CAM is a metal disk or cylinder that rotates and 
changes circular motion into straight-line motion, The 
arm or rod is called the follower because it follows the 
movement of the cam. Sewing machines have cams to 
make the needle go up and down. Gasoline engines use 
cams to control the intake and exhaust valves at the top 
of each cylinder head. There are two main kinds of 
cams, the plate cam and the cylinder cam. See GASOLINE 
Ехсме (Camshaft). 

The plate cam is a plate or a disk on an axle. The 
follower travels on a little roller placed against the disk. 
When the follower travels on the edge of the cam it is 
called an edge cam. When the surface of the disk is 
grooved and the follower travels in the groove, it is 
called a face cam. The edge of the disk is not perfectly 
round. A common face cam is heart-shaped. Since the 
cam is turning at an even speed, the ends of its long 
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Four Common Types of Cams. The diagrams show different 
motions that are possible with cams of various shapes, 


radii move faster than those of its short ones. This makes 
the follower move at an uneven rate of speed. 

The cylinder cam is a cylinder with uneven edges 
that press against the follower as the cam turns, The 
follower slides up and down the uneven edges. The cam 
may have different surfaces to make the follower move 
in different ways. The cylinder cam may have raised 
grooves on the surface instead of on the edge. The 
grooves make the follower move back and forth parallel 
to the cam axle. , Ebwanp F, OBERT 

CAMACHO, MANUEL ÁVILA. See Ауп.А CAMACHO, 
MANUEL. 

CAMAGÜEY, xam тай GWAY (pop. 110,388; alt. 
900 ft.), is the largest city in the interior of Cuba. It is 
145 miles northwest of Santiago de Cuba (sce Cusa 
[color map]). Camagüey has probably the most colonial 
appearance of any Cuban city because of its old build- 
ings, narrow, crooked Streets, and beautiful squares. Itis 
called the city of churches, because it has more churches 
than any other Cuban city. Camagüey is the trading 
center for a large farm area. Oris Р, STARKEY 

CAMBIUM, КАМ bih um, is one of the tissues of woody 
plants. It is the slippery layer just inside the bark, and 
outside the young wood layers that make the rings 
found in the wood. It is especially noticeable in the 
Spring when the bark of stems peels off easily. A single 
layer of cells with thin walls forms the cambium. The 
cambium cells can be seen through the microscope. 
They look like a ring in the cut end of a stem. The cam- 
bium lies between the phloem, or tissue which carries 
food, and the xylem, or tissue which carries water and 
salts through the stem. 

‘The cambium forms the new tissues of the stem all 
through the life of the plant. As the cambium cells 
divide into daughter cells, one cell remains a part of 
cambium tissue. The other changes into a wood cell or 
a bark cell, depending on whether it is inside or outside 
the cambium, Thus the cambium tissue, by constantly 
forming new bark and wood cells, causes growth of the 
stem. Sometimes the increased size of the stem makes 
the outer bark stretch and break. Because of this, most 
trees have a rough outer bark. CLARENCE J. HYLANDER 

See also Barx; Рнтокм; Tree (The Wood; color 
diagram, Parts of a Tree). 


CAMBODIA, ќат BOH dih uh, is an independent 
kingdom occupying part of the Indochina peninsula 


of southeast 


Asia. Most of the people farm for a 
living. Ri and rubber are the main crops. Its capital 


and larg 
Location, Size, and Description. Cambodia covers 
53,650 square miles. The Map shows that Laos borders 


is Phnom Penh (pop. 123,883) 


the country о 


ı the northeast, and South Vietnam on the 
cast. The Gulf of Siam lies to the south- 


cast and sou 
west, and Thailand to the west and northwest (sce 
THAILAND [color map|) 

Cambodia is a tropical country. Its temperatures 
range between 60°F. and 80°F. in January. The aver- 
age July temperature is about 80°F, The country has a 
dry season of four months, from November to March, 
and a rainy season that lasts the rest of the year. Cam- 
bodia is a great alluvial plain lying between the Dangrek 
Mountains along the northern border and the Cardamon 
Mountains and Chaine de L’Elephant range to the 
south. The Mekong River, the country’s most important 
river, crosses eastern Cambodia from north to south. Its 
floodwaters flow back into Tonle Sap (Great Lake), a 
large shallow lake in central Cambodia. 

The People. Cambodia has a population of 3,800,000. 
Most of the people are Cambodians, descendants of the 
builders of the Khmer Empire. There are also Vietnam- 
ese and Chinese minorities, and about 2,000 non-Asians, 
mostly French. About four of every five people live along 
the banks of the country’s rivers and in the southern 
provinces. Many along the rivers live in small huts 
built on stilts. Most of the workers engage in agriculture 
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A Cambodian Farmer pro- 
tects himself from the hot sun 
with a palm leaf umbrella 
while guarding his cattle. Most 
of the people living on the vast 
alluvial plain of the Mekong 
River are small landowners. 
They raise cattle, rice, cotton, 
and other tropical crops. 


61 


CAMBRIA 


on small farms, or tap rubber on large rubber estates, 
Buddhism is the state religion. 

Cities. Cambodia has nine cities with populations of 
10,000 or more, in addition to Phnom Penh. Kompong 
Cham, Kompong Chhnang, Kompong Thom, Kratie, 
and Pursat cach have a population of 25,009. Battam- 
bang has a population of 15,000, and Kompong Kleang, 
Melouprey, and Siem Reap, 10,000 each. 

Economy. Rice and rubber are the chief crops. Rice 
provides the staple diet of most of the people, and in 
times of good harvest is the major export. About 85 per 
cent of the cultivated land is planted in rice. Large rubber 
plantations produce over 30,000 metric tons of rubber a 
year, almost all for export. Tonle Sap yields about 
130,000 tons of fish annually, of which 80.000 tons are 
dried and sold to neighboring countries. Fishermen also 
take about 30.000 tons of fish from the Gulf of Siam 
cach year. Other products include corn, pepper, sugar, 
kapok, coffee, cinnamon, aniseed, cardamom, lac, 
crude drugs, essential oils, and tobacco. Many farmers 
raise cattle, buffalces, hogs, and poultry. Forest prod- 
ucts include softwood lumber, charcoal, bamboo, and 
some hardwoods. Most of Cambodia's processed goods 
come from rubber plants, rice mills, tanneries, distiller- 
ies, and oil mills, and factories producing lacquers and 
pharmaceutical products. 

Government. Cambodia is a constitutional monarchy. 
The unicameral national assembly exercises legislative 
power. Voters elect its 61 members to four-year terms. 

History. The famous ruins of Angkor, center of the 
Khmer Empire from 802 to 1431, lie in northwestern 
Cambodia. France controlled Cambodia as a protector- 
ate from 1863 to World War II. The country became a 
constitutional monarchy in 1947. [t declared its com- 
plete independence from France in 1955, and joined the 
United Nations the same year. King Suramarit and 
Queen Kossamak became rulers of Cambodia in 1955, 
following the abdication of their son, Norodom Siha- 
nouk. Sihanouk, a leading political figure, then served 
as premier. King Suramarit died in 1960, and Sihanouk 


was appointed chief of state. Tuomas E. ENNIS 


Related Articles in Wonrp Book include: 


Angkor Money (table, 

Colombo Plan Values of 

Flag (color picture, Flags of Monetary Units) 
Asia and the Pacific) Phnom Penh 


Indochina 
Mekong River 


CAMBRIA is the Latin name for Wales. It is some- 
times used in literature about the country. 

CAMBRIAN PERIOD is one of the geologic periods 
in the earth's history. Scientists believe that it began 
about 500,000,000 years ago. Sec also Скогосүу (table, 
Outline of Earth History). 

CAMBRIC, KAY M brik, is a fine white cotton cloth of 
plain weave. The cloth gets its name from Cambrai, 
France, where it was first made of linen. Modern cam- 
bric is similar to nainsook (see NAINSOOK). Another 
kind, called lining, or costume, cambric, is used for stage 
costumes. Linen cambric, white and closely woven, is 
used for embroidery and table linen. Grace G. Denny 

CAMBRIDGE (pop. 91,800; alt. 40 ft.), a city in Eng- 
land, is the home of Cambridge University. This an- 
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Southeast Asia 


cient town lies on the River Cam, about 50 miles north 
of London. It has radio and electrical ind: stries, 

Cambridge was a fort, called Cantabrigic. in Roman 
times, and Roman ruins still stand in the arca. Towns 
people and students are called Cantabrigiuns. In the 
1200's, monks from Ely established the nucleus of the 
present university. FRAN 

See also CAMBRIDGE UNIVERSITY. 

CAMBRIDGE, Md. (рор. 12,239; alt. 20 Г). isa ship- 
ping and fishing port located at the mouth oí the Chop- 
tank River. For location, see MARYLAND (map). The 
wharves are usually crowded with fish, oyster, and crab 
boats which supply the many sea-food packing fac- 
tories of the city. Other Cambridge industries include 
a fertilizer plant; lumber, flour, and textile mills; and 
shipyards. The city is a center for shipping black-musk- 
rat pelts and diamondback terrapin. Cambridge has 
a mayor-council government. Francis С, HABER 

CAMBRIDGE, Mass. (pop. 107,716; alt. 20 ft.), stands 
on the north bank of the Charles River opposite Boston. 
For location, see Mas:ACHU:ETTS (map). The city has 
long been noted for its historical, literary, and educa- 
tional contributions to the country. Today, it also serves 
as a great center of scientific research. The world-wide 
fame of Harvard University (1636), Massachusetts 
Institute of Technology (1861), Radcliffe Collewe (1879), 
and Lesley College (1909) has given Cambridge the 
name of the University City. See the separate articles in 
Wortp Book on these institutions. 

Cambridge has developed into a great industrial 
city, surpassed in Massachusetts only by Boston and 
Worcester. Its products include addressing and billing 
machines, books, cameras, candy bars and chocolates, 
crackers, electronic measuring instruments. friction 
tape, and grinding wheels. It also turns out industrial 
and fire hose, ink, insulated wire and cable, meteoro- 
logical balloons, plastic containers, and skates. 

The college and industrial buildings overlooking the 
Charles River Basin make an impressive picture. The 
various museums of Harvard attract people from all 
parts of the world. Harvard’s Widener Library, with 
about 6,000,000 books and pamphlets, is the largest 
university library in the world. The Massachusetts 
Institute of Technology has outstanding exhibits on 
papermaking and on maritime history. 

Puritans moving a few miles up the river from Boston 
settled Newe Towne in 1630. The present name was 
adopted in 1638, in honor of Cambridge, England. 
Stephen Daye printed the first book in the colonies, 
The Bay Psalm Book, here in 1640. 

Cambridge became an armed camp at the outbreak 
of the Revolution. On July 3, 1775, George Washing- 
ton took command of the Continental Army under an 
elm tree on the Common. Prisoners from General John 
Burgoyne’s surrender in 1777 were quartered in Har- 
vard dormitories. In 1779, in Cambridge, a convention 
drew up Massachusetts’ state constitution. 

Cambridge contributed to the great literary move- 
ment of the mid-1800's. Authors who lived and wrote 
in the city included Oliver Wendell Holmes, Henry 
Wadsworth Longfellow, and James Russell Lowell. 

Cambridge became a city in 1846. It is administered 
by a council-manager form of government. It serves as 
one of the two seats of Middlesex County. Lowell is 
the other, WILLIAM J. Rew 


Н. Herrick 


CAMBRIDGE FLAG. Scc Frac (First United States 
i w picture, Flags in American History) 
CAMBRIDGE UNIVERSITY is опе of the two great 
s of England. The other is Oxford University. 
1 erally believed that Cambridge was founded 
xford, but many attempts have been made to 
that Cambridge is the older university. Hugh 
im, Bishop of Ely, established the first Cam- 
l Шере in 1284. It is named Peterhouse, or 
S Peter's College. Other ‘well known Cambridge 
include Christ’s College, Corpus Christi Col- 
King’s College, Magdalene College, Pembroke 
( Qucen's College, and Trinity Hall. Cambridge 
hi colleges located in the city of Cambridge. 


Gullers, Pix 


The Bridge of Sighs at Cambridge University, named 
after the famous bridge in Venice, spans the River Cam. 


Organization. Cambridge is organized as a society 
for the study of all the arts and sciences. It maintains 
high standards in all fields of study, but particularly in 
sciences and mathematics. More than 7,500 students 
are enrolled in various colleges of the university. 

Each of the 23 colleges forms a single corporation. 
Separate laws and customs govern the individual col- 
ieges, but all are subject to the laws of the university. 
The government resembles that of a country divided 
into separate states, all of which are subject to national 
laws in some matters. A chancellor, the heads or mas- 
ters of the colleges, fellows, and students govern the 
university. Rules and policies are set by a senate con- 
sisting of the chancellor, vice-chancellor, and faculty 
members who have earned the degree of doctor or mas- 
ter of arts. 

Colleges for Women. Cambridge has four colleges 
for women, Girton, Newnham, New Hall, and Hughes 
Hall. Before 1948 Cambridge granted no degrees to 
women. Women who completed required courses and 
examinations received certificates. In 1948 the univer- 
sity and the King in Council approved statutes allow- 
ing women to get degrees. R. W. Morris 

CAMDEN, N.J. (pop. 117.159; alt. 30 ft.), is an im- 
portant shipbuilding, manufacturing, and transporta- 
tion center. It is located on the Delaware River across 
from Philadelphia, about 100 miles southwest of New 
York City. See New Jersey (color map). 


Lateham Studio 


The Benjamin Franklin Bridge Links Camden, N.J., with 
Philadelphia. Shipyards line the river front in the industrial area, 


The Camden shipyards are among the largest in the 
world. Most kinds of ships are launched here. More 
than 350 industries make their home in Camden. 
Products of Camden's factories include automobile 
accessories, food products, phonograph records, and 
radio and television sets. Other products include chemi- 
cals, leather, metal products, paper, pencils, and pens. 

The Benjamin Franklin Bridge, built in 1926 and 
originally called the Delaware River Bridge, connects 
Camden with Philadelphia. A subway line also runs 
between the two cities. The South Jersey Port Com- 
mission operates the marine terminals of the Port of 
Camden. The city has about 14 miles of navigable 
water frontage. Two railroads, and several bus, truck, 
and air lines serve the city. 

William Cooper was the first Camden resident. He 
built a house there in about 1680. In 1773, his great- 
grandson Jacob Cooper laid out a townsite of 40 acres. 
The city now covers about 10 square miles. Camden 
was incorporated in 1828. Much of the early importance 
of Camden centered around its ferryboat activities. 
Many people traveling to Philadelphia from other 
eastern cities reached it via Camden ferries, The city’s 
real growth began in 1834, when it became the termi- 
nus of the Camden and Amboy Railroad. This rail- 
road, the first in New Jersey, furnished transportation 
between New York City and Philadelphia. 

The era of industrial expansion began after the Civil 
War. Manufacturing establishments soon lined the en- 
tire water front. The Campbell Soup Company is said 
to be the largest maker of canned soups in the world. 
The Radio Corporation of America has its production 
headquarters in Camden. 

Walt Whitman, author of Leaves of Grass, lived in 
Camden from 1873 until his death in 1892. The city 
bought his gray frame house on Mickle Street in 1923, 
and has preserved it as a Whitman museum. His tomb 
lies in nearby Harleigh Cemetery. Camden has several 
attractive parks. Cooper Branch Library, in Johnson 
Park, has a frieze of 100,000 pieces of mosaic. Other 
parks include Dudley, Farnham, and Pyne Poynt. 

Camden has a commission form of government. It is 
the seat of Camden County. RicHarp P. MCCORMICK 

CAMDEN, BATTLE OF. See REVOLUTIONARY War 
IN AMERICA (The War in the South; table, Major Bat- 
tles of the Revolutionary War). 
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CAMEL. This great burden-bearer is one of the ugliest, 
meanest, and most useful of all animals. It has been 
man’s servant far longer than any other creature except 
the human slave. The Bible tells us that Pharaoh made 
a gift of camels to Abraham, and that Job had six thou- 
sand camels. 

The camel has been called the “ship of the desert” 
because it can endure the long hard journeys across 
the dry waste places of the world. This romantic name 
is well-deserved. Without the camel, man could not 
travel over the great deserts of Asia and Africa. Yet 
there is nothing romantic about the camel’s personal 
appearance. It is a shaggy, awkward, stiff-legged, goose- 
necked, humpbacked beast. It has a split upper lip, 
popeyes, loosely hung jaws, and a stupid, sad expression 
On its too-small face. Its temper is sad and sullen, inter- 
rupted by fits of anger. The camel’s habits are so bad 
that it has few friends, even among other camels, 


Kinds of Camels 


There are only two kinds of camels in the world. 
The Arabian camel has one hump on its back; the 
Bactrian camel has two. The two-humped camel is some- 
times wrongly called the dromedary. The true dromedary 
has only one hump and is a riding or racing camel. 
This camel, which is a swift breed of the Arabian camel, 
is called the dromedary to set it apart from the pack 
camel, a slower, one-humped camel. 

The Bactrian camel is heavier and has shorter legs 
than the Arabian camel. The hair on its coat is longer 
and its feet are stouter and tougher. These character- 
istics make the Bactrian camel better fitted to live on 
the stony soil of North Central Asia, and to stand the 
extremes of heat and cold that occur in this region. 

There are about four million camels known to be in 
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The Odd-Looking Camel 
is one of man's most helpful 
animals, It is ап important 
means of transporting people” 
and their goods across deserts, 


Н. Armstrong Roberts 


the world today. About three million of these are the 
one-humped Arabian camels. These live in Arabia, 
India, and the northern part of Africa. A few of these 
camels have been taken to Australia. Nearly all the 
two-humped camels live in Asia. 


The Body of the Camel 


The most outstanding feature of the camel’s body is 
the hump or humps on the middle of its back. This 
hump is a skin-covered lump of fibrous, connective tis 
sue and fat, and nota curve in the backbone. The hump 
weighs eighty pounds or even more, about 44 of the 
animal's total weight. Most hairy animals store food as 
fat inside their bodies. But the camel stores most of its 
food reserve inside its hump. It carries its pantry on its 
back, When the camel becomes starved, its hump al- 
most disappears. This is because the fat that was in the 
hump has been turned into energy for the camel’s work. 
When fat is used in this way, water is produced. In 
most animals, a large part of this water is given off by 
the body. 

How the Camel Can Go Without Water. The change 
of fat into water, however, is not the secret of the 
camel’s remarkable ability to go for long times without 
drinking. Nor is the hump used to store water, as some 
people believe. Camels drink great amounts of water 
(one drank 30 gallons in 10 minutes), but there are no 
special storage areas for the water, Most animals keep 
cool by evaporating water from their skins. But the 
camel does practically no sweating. His body tempera- 
ture can go up eleven degrees with no apparent harm. 
So he simply keeps most of the water he drinks, instead 
of sweating it out. 

How the Camel Is Adapted to Desert Life. The cam- 
el’s face seems too small for the rest of its body. Yet it is 
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A Pack Camel of the One-humped or Arabian Type, is useful for carrying its This Desert Fighter i in the French 
master's goods along a road in the Libyan Desert of North Africa. Foreign Legion's Camel Corps. 


Newton Hartman N.Y. Zool. Soe. 


A One-humped Camel. When full-grown, а big camel may stand 7 feet The Camel's Thick, Hairy Coat protects it from 
high and weigh nearly one ton, but the average camel is much smaller. extreme temperatures and from blowing sand. 
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N.Y. Zool. Soc. Nina Leen, Pix N.Y.Zool.Soc. 
Kneepads on the camel's Head of a Bactrian Camel, showing the nostril slits, which can The Camel's Broad, Two- 
legs protect it from the sand be closed during sandstorms to keep out the sand. The high-set toed Feet keep it from sink- 


While it is kneeling. eyes enable the camel to see for long distances. ing in desert sand. 


Ylla, Guillumette 
A Mother Camel Guards Her Baby. The young camel's legs 
are nearly as long and thick as those of its much larger mother. 


very well suited to life on the desert. The camel’s eyes 
are protected by overhanging lids and by long lashes 
which shield them from the fierce sun. Its nostrils can be 
closed up tight against the driving sand of the desert 
storms. The camel’s upper lip can reach out for the 
shrubs and other plants which it eats. Its strong, yellow 
teeth can chew nearly anything. The camel is not par- 
ticular about its food. It will eat greedily bitter thorny 
shrubs. The two-humped camel will even eat leather, 
blankets, bones, or fish, and drink salty water. Nothing 
seems to give a camel indigestion. 

The camel has horny pads on its chest and knees. 
These protect the rest of its body from the sand when 
it is kneeling. The camel’s two-toed feet are broadly 
cushioned to prevent its sinking into the soft sand. 

The Baby Camel. Nature requires about eleven 
months to produce a baby camel, which is called either 
a calf or a colt, It is suckled by the mother for nearly a 
year. The camel is not full-grown until it is seventeen 
years old, and it lives thirty to forty years. 


Disposition and Intelligence 


Camels are usually bom in captivity. There are no 
wild camels, except a few Bactrian camels in Turkestan, 
and even these probably come from escaped domestic 
camels. From their fourth year, camels are taught to 
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kneel, to rise, and to carry burdens. But camel пе 
becomes a willing worker or fully domesticated. It newe 
learns to love its master or serve him i igently ag 
horse does. The Arabs boast that the ‹ l is a dod 
animal, but many people believe the camel to be stupi 
rather than docile. A camel will bite and kick ferocio 
ly, with or without cause. It often whi and protesi 
while being loaded. Once started, however, the came 
patiently carries its load. But even though the cameli 
stupid, it meets desert storms intellige: When the 
wind begins to blow the sand, the camel falls to ji 
knees, closes its nostrils, and stretches « its neck. If 
remains motionless until the storm has passed. In thi 
way it protects both itself and the rider 
Importance of the Came! 
The camel is the chief means by which it is possible 


for people to live in the deserts of North Africa, Arab 
and Mongolia. The camel carries people Fom place fg 
place and also carries their baggage and produce. Cam 
els and their riders cross the deserts in caravans (sel 
Caravan). Each camel can carry a load up to a thousand 
pounds. Pack camels move slowly in a caravan. Tht 

may travel only two and a half miles an hour, but th 

will average twenty-five miles a day. Specially trained 


racing camels can travel 100 miles in а single. day. 
camel runs like a pacing horse or a g The two 
legs on the same side ofits body are moved forward ай 
the same time. This movement gives the camel a rok 
ing, shuffling gait that many riders {find extremel 
uncomfortable. 

The camel is important in other ways than as a beast 
of burden. The long hair of the two-humped camel f 
woven into cloth and fine blankets. The Arabs make 
their tents of camel’s-hair cloth. The Arabs cat the fesl 
of young camels, which is said to taste like veal. Arab 
also drink camel’s milk. Camel’s milk thick and 
rich that it cannot be used with either tea or coff& 


because it curdles. The Arabs also make cheese fron 
camel’s milk. The camel’s skin can be made into verf 


A Woolly Bactrian Camel comes from ihe Gobi Deser 
of Asia. The fat stored in the twin humps of this camel enables 
it to go for several days without food or water. 


c camel's hard bones сап be dried and 
llent substitute for ivory 


History 


I is one of the oldest known mammals now 

all humpless ancestors of the camel first 

North America millions of years ago 

I mel is native only to the Old World 

I иту early split into two main branches. 

O noved to South America, where their de- 

the llamas of today. The other branch 

Asia by way of Bering Strait and became 

Some camels remained in what is now 

until relatively recent geological 

ly knows just why they disappeared 

I 50 camels were brought to the southwestern 

Uni tes and were found to be very well adapted 

When the Civil War began, the United 

rnment gave up the camel project. Some of 

е са escaped and turned wild. The settlers were 

em, and shot them on sight. A few of the 

seen as late as 1907, and then they again 
xtinct as wild animals in North America. 


th nily 


States 


camet 
becar 
Scientific Classification. Camels are in the family Came- 


\rabian camel is genus Camelus, species drome- 
Bactrian camel is C. bactrianus. Rov L. Аввотт 


Related Articles in WORLD Book include: 


Alpa« Dromedary Mongolia (picture) 
Arab Guanaco Ruminant 

Camel's Hair Cloth Llama Vicuña 

Desert 


CAMEL BIRD. See OSTRICH. 
CAMEL OF THE PRAIRIES. See CONESTOGA WAGON. 


J. Horace McFarland 
The Camellia Is a Favorite Flower for Corsages. 


CAMELLIA, Kuh MEHL ih uh, is a semitropical ever- 
green tree or shrub related to the tea plant. It is native 
to China and Japan. Perhaps the best-known kind is the 


von camellia. People in the southern Ur 


this plant as an ornamer 


many varieties. Alabama has adop 


ts bk 


its state flower. T! un outdoors in winte 


f 


and spring. Camellias have shiny, dark green leaves 


wers with heavy 


white 


and beautiful roselike waxy petals 


and 


The blossoms may be red pink, or streake 


spotted with color. They sometimes are 5 inches across 
Florists grow the plant for its flowers, which they use for 
corsages. One kind has smaller flowers 

Although the plants will grow from seed, gardeners 
by grafting. The 


They prefer a shady 


usually raise camellias from cuttings 
plants thrive in loose, fertile soil 


location and need of water, Gardeners plant 


camellias outdoors in well-drained acid soils, and cover 
the roots with mulch 

Scientific Classification. Camellias belong to the tea 
family, Theaceae. The common camellia is genus Camellia 


species japonica. The small-flowered camellia is € 
sasanqua ROBERT W. SCHERY 
See also Frower (color picture, Summer Garden 


Flowers) 

CAMELOPARD. Scc Ginarre 

CAMELOT. See Anriur, KING; ROUND TABLE. 

CAMEL'S HAIR CLOTH is a soft, medium-weight 
woolen cloth. It is made from the hair of the Bactrian 
camel, When the camel’s hair becomes matted, it falls 
off in clumps which are gathered and processed. The 
coarse outside fleece vields poor fibers, but the inner 
fleece is soft and fine. Camel’s hair cloth is used to make 
coats, suits, blankets, and shawls. 


The Metropolitan Museum of Art 


Cameo Brooch left, shows the The Cameo Ring, right, 
head of Medusa, a monster who, shows a scene from the educa- 
according to ancient Greek tion of Bacchus, the god of wine 
legend, had snakes for hair, іп classic Greek mythology. 


CAMEO, CAM ге oh, is a gem carved with figures 
that are raised, or in relief. The term often refers to a 
gem that has layers of different colors. The figures are 
cut from one layer against a background layer of an- 
other color. Stones commonly used for cameos include 
onyx, sardonyx, and agate. Attractive artificial cameos 
are made from various kinds of shells and fine glass. 
Shell yields delicate cameos. A famous example of an 
imitation cameo in glass is the Barberini Vase in the 
British Museum. It was made in Rome about 100 в.с. 
Both the Greeks and the Romans produced excellent 
cameos. See also RELIEF. Машам М. MILLIKEN 
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САМЕКА$ 


Eastman Kodak Со.; Warner 
Bros.: David White 
L. F. Deardorff & Sons 


Early-Type Camera was heavy and clumsy. It used “wet 
plates" before the invention of dry emulsion, and each plate 
had to be prepared in a darkroom tent before the exposure, 


Studio Camera and stand enable the photographer to 
take pictures from any height or angle. This model has 
many adjustments and can make 11x14-inch negatives, 


Box Camera With Flash Gun is a 
popular and inexpensive type. It ap- 
peals to amateur photographers who 
want to make snapshots outdoors in 
sunlight, and equally fine pictures at 
night by flash. Electric contacts in shutter 
fire bulb at right moment. 


Motion-Picture Camera takes 24 pictures a seco 
оп a ribbon film only 1% inches wide. This is a profe: 
model that is operated by an electric motor. 


Stereo Camera has two lenses that take pictures from sligh 
different angles. When you look at them in a special viewer, й 
picture you see appears to have third dimension. 


CAMERA is the popular name for any apparatus used 
for taking pictures by photography, The term is really 
the Latin word for chamber. It is shortened from the two 
words, camera obscura, meaning dark chamber. The 
camera has become one of the most important instru- 
ments of expression and communication. 


How a Camera Works 


Basically, a camera in any form is a box which light 
cannot enter except by uncovering a lens (or pinhole) at 
one end. A device for holding the sensitive film is at the 
other end. A бох camera is the simplest photographic 
instrument made. 

Ina darkened room, a small hole in the window blind, 
will produce an inverted image of the outside world 
on the opposite wall. A camera lens gathers light 
much as the hole in the blind does, and produces an in- 
verted image on the film at the back wall of the camera. 
The lens is so designed as to produce an image of the 
subject on the flat field of the film, sometimes called 
the image plane. A lens which will produce a sharp, 
accurate flat image is a marvel of precision. 


| NEGATIVE 


PAPER 


Polaroid Land Camera, shown in diagram form above, snaps the picture ond 
delivers a finished print in one minute. The photographer о! right opens back of 
camera at 9:38 o'clock to show the girl a picture of her he took at 9:37. 


Twin-Lens Reflex. Top lens projects 
scene on to a ground glass for viewing. 


cision, and variety 


ular 35-mm color 


Press-Type Camera has synchronizer that 
fires flosh bulb when the shutter is tripped. 


orp.: E. Leitz Inc.: 
Praktica Co.; NBC 


The lens is usually mounted in a shutter, which is a 
device to regulate the length of the exposure. The shut- 
ter also has a diaphragm which controls the amount of 
light that enters the lens. When the indicator is set at 
TIME, separate actions are required to open and to 
close the shutter. Set at BULB, the shutter is open only 
for as long as the operating lever is held down. There is 
also a series of automatic intervals of time from 1 second 
to 1/100, 1/250, or 1/400 second. One four-hundredth 
of a second is about the highest speed practicable in the 
ordinary between-the-lens shutter, although one popu- 
lar folding camera has a shutter with speeds ranging 
from one second to 1/800 second. The simplest 
Cameras do not have a full range of shutter spceds. 
TIME and two or three speeds are all that appear. For 
Speeds above 1/400 of a second, another type of shut- 
ter, called the focal-plane shutter, generally is used. This 
35 а curtain with various open slits across it. The curtain 
moves across the film at varying speeds, and is placed 
very close to the film. The width of the slit and the 
Speed of travel determine the speed, which may exceed 


Miniature Camera 
widely used by both the 
amateur and professional 
photographer. The so- 
called "candid camera" of 
top quality is noted for its 
fast lens, mechanical pre- 


Many owners use this type 
of camera to make the pop- 


Graflex, Inc.; Polaroid 


is 


of uses. 


slides. 


Single-Lens Reflex. Image is reflected in finder by 
mirror that swings out of way when shutter is tripped. 


Television Camera uses the same optical principles as other 
cameras, but the image is projected onto a light-sensitive electronic 
screen behind lens instead of on film. 
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High-Speed Camera, right, aided by two 
electronic ultraspeed flash tubes, is ready to 
record the fast action of an industrial sew- 
ing machine. The large box on wheels sup- 
plies power for the flash. This type of camera 
con be made to take critically sharp photo- 
graphs of objects moving as fast as a golf 
ball in flight, or а spinning airplane pro- 
peller, The photograph, above, was made 
with electronic flash, and pictures the momen- 
tary splash of water rising from a drinking 
glass that was dropped on a table. 


7o., Eastman Kodak Co. 


Electron Microscope, lower leff, can be used 
in conjunction with high-speed camera to make pho- 
tographs of objects not visible to the naked eye. 
Shown seated before the complicated instrument 
is James Hillier, who played an important part in 
its development. The small photograph, center, 
shows human-type tuberculosis germs recorded by 
combined microscope and high-speed camera. They 
are magnified about 10,000 times. 

One-Shot Color Camera, below, is lightweight 
and hand-operated. It takes color pictures rapidly 
and easily, making a set of three-color separation 
negatives at a single shot. 


R.C.A.; National Photocolor Corp, 


HOW A CAMERA WORKS 
Ee ت‎ ne ed ed boss 


The Camera Catches Light Rays ond focuses them 
on о sensitive film. Light travels in a straight line, оз may 
be shown by punching a pinhole in the side of a small box. 
Light from flashlight A travels downword through the 
opening; from B it passes straight ocross; ond from С 
it travels upword. Light rays coming from all three di- 
rections ct once, left, cross os they poss through the pinhole 
ond fall ot positions C, B, and A on the opposite wall 
of the box. Thus а camera image olways is upside down, 


y i v | In Taking a Photograph of o sail- 

з boat, for example, with а pinhole cam- 

era, left, light rays coming from the sun 

ore reflected from the boat on the film 

ot the back of the comera, as shown by 

M the white lines. Note that the image of 
the sailboat is inverted. 
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Little Light can poss through the pin- 
hole, so it takes from sixty to seventy-five 
seconds to record the image. By using a 
lens in place of the pinhole, the intensity 
of the light rays may be increased and a 
sharp image recorded even in an ex- 


tremely smail fraction of a second.‏ س 


TERRY TOWNSEND 
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Modern Cameras are compact and easy to handle. They decides what his picture shall include and whether it shall be 
are equipped with effective lenses and other devices that vertical or horizontal. The photograph is actually taken when 
enable skilled and unskilled photographers to take good the shutter (3) is released, permitting light to reach the film (4). 
photographs. In taking a picture, the first step after load- After each exposure, the spool is wound by turning the knob (5), 
ing the camera is to determine the focus and adjust the aperture and an unexposed portion of the film (6) is again ready for 
and shutter (1). Then, using the view finder (2), ће photographer the cameraman's use. 
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An Amateur's Portable Motion-Picture Camera 


1/1,000 of a second. Above this speed, mechanical 
shutters are not practicable. Extremely short exposures 
are produced by the light source itself, as in the elec- 
tronic speed flash developed by Harold E. Edgerton. 
With this device, exposures as short as one millionth 
of a second and less are possible. 

The sensitive films, roll film or sheet film, are held in 
devices which allow new surfaces to be exposed at will. 
The film pack usually contains twelve exposures in one 
small container. Glass plates, used exclusively before 
the invention of flexible film, are now used only for 
purposes where great accuracy is required. 


Types of Cameras 


The View, or Stand, Camera is the “classic” camera. 
It requires a tripod for efficient operation. It possesses 
various adjustments, such as swings of both front and 
back units, rising and sliding front, and focusing with 
both front and back units. It usually has а long bellows 
extension so that lenses of both long and short focal 
lengths may be used. This camera is the instrument with 
which all serious photographers should work from the 
start. With this camera, more than any other type, 
you can control the image and see exactly what the 
picture will be like before you take it. The view 
camera is built in sizes to accommodate films from 
4x5 up to 11x14 inches, but the 5x7 and 8xio sizes 
ате the most popular among professionals. 

The Box Camera is the simplest of all cameras. It 
has time and instantaneous shutter settings, and some- 
times two or thrce stops. Some models include a built-in 
filter. Some also have a secondary lens which is set in 
place when pictures at close distance are to be made. 
The box camera has no adjustments such as the view 
camera has, but it is a satisfactory camera for average 
work, Inexpensive flash attachments are available as 
accessories for many cameras in this class. 

The Miniature Camera includes film sizes from 24 
x 214 inches down to the smallest standard size, about 
I x 1 inch. These instruments аге mostly precision cam- 
eras with superfine lenses, shutters, and accessories, 
Many models have interchangeable lenses, and the best 
are equipped with automatic range finders, Their ad- 
vantages are ease and speed of operation, compactness, 
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fine image-quality, and great depth of ficld. The de 
results from the use of lenses of very f 
Miniature cameras require experienc 
tion and processing of negatives. This 


the market. Precision-built models produce negatives 
sharp enough to permit enlargement at least up tg 
8 x ro inches. 

Folding Cameras range from simple, semiautomatic 


and cheap instruments to rather complex cameras of 
high quality. In the main, sizes run from ‘vest-pocket™ 
(1g x 2$ inches) up to 4 x 5 inches and “post card 
size. Some combine features of both folding and view 
cameras. 

Press Cameras have synchronized range finders, 
built-in flash synchronizers, high-speed focal-plane shut 
ters, and interchangeable lenses. They also have rising 
and sliding front units. Such cameras arc made espe- 
cially for newspaper and magazine photography. 

Reflex Cameras are those in which there is a mirror 
that reflects the image formed by the lens onto a 
ground-glass screen for accurate focusing and compo 
sition of the picture. This screen is at right angles 
to the plane of the film. The twin-lens reflex camera has 
a viewing lens directly above the taking lens. The 
image that appears in the viewing lens is identical with 
the image formed by the taking lens. 

Stereo Cameras have two identical taking lenses 
and matched shutters. The lenses correspond to your 
own two eyes in that each one “sees” the same object, 
but from a slightly different point of view. When 
the twin shutters are tripped, the two scenes are 
recorded on film. The resulting pair of pictures is 
viewed with a device known as a stereoscope, and a 
picture which seems to have depth, or a third dimen- 
sion, is seen. 

Special Cameras include those with wide-angle 
lenses, taking in almost as much as the human eye, and 
cameras which develop the film and print a finished 
picture. Cameras also are specially designed for medi- 
cal, scientific, industrial, military, and a great many 


other uses, ANSEL ADAMS and FRANK E. FENNER 
Related Articles in Үокір Book include: 
Astronomy Lens 
Camera Lucida Motion Picture (Camera) 
Camera Obscura Photography 
Fairchild, Sherman M. Range Finder 
Flashbulb Television 
Ovtline 


I. How a Camera Works 
Il. Types of Cameras 
A. The View, or Stand, E. Press Cameras 
Camera F. Reflex Cameras 
B. The Box Camera G. Stereo Cameras 
C. The Miniature Camera H. Special Cameras 
D. Folding Cameras 


Questions 
What is a camera? 
How does the lens of a camera work? 
Why do cameras have shutters? 
What is a focal-plane shutter? 
What are the advantages of the view, or stand, cam- 
era? Of a miniature camera? 
What are stereo cameras? Reflex cameras? 


Camere Lucida is a device which aids artists, scientists, and 
students in sketching small objects accurately. 


The Camera Obscura was used widely to reproduce large 
objects before cameras and photographs became common, 


OBJECT 


CAMERA CLUBS OF AMERICA. Sce PHOTOGRAPHIC 
SocreTy OF AMERICA. 

CAMERA LUCIDA, LOO sih duh, is a sketching device 
that consists of a four-sided prism and a magnifying 
glass, both attached to a frame. The term means light 
chamber. The device produces a virtual image of the 
object on the paper where the sketch is made, as in the 
illustration, Another form uses a right-angled prism with 
a sheet of glass for a reflector. Artists use it to reduce 
large drawings to smaller size and to transpose sketches. 
The reflected image’s size is controlled by the distance 
from the object. See also PRISM. Harry Mum KurtzwortH 

CAMERA OBSCURA is а box used for sketching large 
objects. The term means dark chamber. The box contains 
a mirror set at a 45° angle. A double-convex lens like 
that in a photographic camera is placed in the front end. 
The image of the object is transmitted through the lens 
and appears on the mirror. The mirror then reflects it 
upward to a ground-glass screen on the top of the box. 
There it can be sketched easily. A form of camera ob- 
scura used today is the finder, a camera viewing mirror 
in which pictures can be composed and focused. See 
also Lens. Harry Mum KURTZWORTH 

CAMEROUN is a country in western Africa, facing 
the Gulf of Guinea. Germany proclaimed a protectorate 
over it in 1884. The German colony of Kamerun was 
divided into British and French sections after World 
War I, under a League of Nations mandate. Both be- 
came trust territories under the United Nations in 1946. 
France granted independence to its section in 1960. 

Cameroun covers about 169,500 square miles. The 
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British Cameroons and Nigeria lie to the northwest, 
Chad and the Central African Republic to the east, 
Congo to the southeast, and Gabon and Río Muni to 
the south. The country's low coast line extends about 
150 miles along the Gulf of Guinea. A wooded plateau 
over 13,000 feet in elevation lies in the south. 

About 3,085,000 people, belonging to more than 200 
tribes, live in Cameroun. Leading groups include the 
Beti, Banum, Bamileke, and Pygmy in the south; and 
the Fulbe and Kirdi in the north. Most of the southern 
and central people make their living as farmers, hunt- 
ers, and fishermen. Many northern groups raise live- 
stock. Many inhabitants are known for their artistic 
skills, including wood carving, brass casting, and the 
making and playing of musical instruments. Most 
people in the south are Christians. Northerners in 
general belong to the Islamic faith. 

The most important export crop of Cameroun is 
cacao, followed by bananas, coffee, palm oil, peanuts, 
quinine, rubber, timber, and tobacco. Roads, railroads, 
shipping lines, and airlines serve the country. 

The largest city and principal port is Douala (pop. 
80,000). Yaoundé (pop. 55,000) is the capital. Other 
cities, with their populations, include Maroua (30,000), 
Foumban (18,000), N’Kongsamba (12,000), Edéa 
(11,000), N’Gaoundéré (10,090), Garoua (7,050), M’Bal- 
mayo (6,242), and Batouri (6,044). ALAN Р. MERRIAM 

See also BANANA; BRITISH CAMEROONS; CHOCOLATE; 
Money (table); YAOUNDÉ. 

CAMÕES, LUIZ DE. See PORTUGUESE LITERATURE 
AND BRAZILIAN LITERATURE. 
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CAMOMILE 


CAMOMILE, KAA oh mile, or CHAMOMILE, is the 
name of a group of small plants in the thistle family, 
sometimes used for medicinal purposes. The most com- 
monly cultivated camomile grows in the eastern and 
central states, where it was brought from Europe. It is 
called the common, or corn, 
camomile, and sometimes 
the English, or Roman, camo- 
mile. A perennial plant, it 
grows about 12 inches high 
and has a slender, trailing 
stem and many branches. 
The flowers look much like 
daisies. The flowers and 
leaves smell sweet, but 
taste bitter. They can be 
used as poultices to cure 
toothaches, or made into a 
tonic. German camomile may 
grow as high as two feet. 
Its flower heads are dried 
and used in medicine. The camomile is related to the 
mayweed, a common plant in the western states. 
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USDA 
The Camomile Plant 


Scientific Classification. Camomiles belong to the fam- 
ily Compositae. The common camomile is genus Anthemis, 
species nobilis. The German camomile is genus Matr icaria, 
species chamomilla. HAROLD NORMAN MOLDENKE 

See also Brrters; THISTLE. 

CAMORRA, kah MOHR ah, was a secret society of 
criminals, formed in Naples, Italy, in the early 1800's. 
Members of the society, called Camorristas, divided their 
time between political activities and deeds of violence 
for about 100 years. The Camorristas worked openly 
before 1860, and committed crimes of any sort for pay- 
ment. The Camorra controlled elections in Naples until 
1901. In 1912, the government finally destroyed the 
power of the Camorra and sentenced many of its mem- 
bers to prison. BENJAMIN WEBB WHEELER 

CAMOUFLAGE, CAM 00 flahzh, is the art of disguising 
or hiding military equipment and troops from an enemy. 
Man borrowed the idea оѓ camouflage from nature. Many 
animals have the means of blending into their natural 
background for protection. The fur of some small ani- 
mals of northern countries turns white in winter, to 
blend with the snow. Their fur is brown in summer, to 
enable them to hide in woods or brush. 

Camouflage has always been used in war, but it first 
became a recognized technique in World War I, when 
the use of the airplane greatly expanded the possibility 
of observation by the enemy. During World War II 
camouflage was applied to nearly every military ac- 
tivity. It ranged from the use of white uniforms in Arc- 
tic regions and mottled green uniforms in the jungle to 
the concealment of whole cities by huge smoke screens. 

In modern war the purpose of most camouflage is to 
conceal military forces and equipment from air observa- 
tion. Roofs of earth and branches are placed over gun 
emplacements so that enemy airmen cannot locate the 
guns. Troop movements are concealed by parking 
trucks and pitching tents in the shadows of trees instead 
of in the open. The runway of an airfield may be painted 
so that from the air it looks as if it were an area of fields 
and roads. The sides and roof of a building may be 
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U.S. Army 
White Coveralls Camouflage Soldiers practicing war 
maneuvers on a snow-covered terrain in Alaska, 


painted so that a road appears to run across it. War 
plants have been camouflaged to look like golf courses 
from the air. Men employed to play golf on the roofs 
make the deception even more realistic. Fleets of ships 
have been hidden from the enemy by stretching cam- 
ouflaged nets over a harbor, 

Warships of World War I were painted with zigzag 
lines of many colors to hide them from submarines and 
enemy ships, This arrangement of colors was called 
“dazzle paint.” During World War II ships were painted 
in softer tones in irregular patterns that blended with 
sky and sea and made the ships even more difficult to 
detect from a distance. 

Most camouflage can be detected by aerial photog- 
raphy. Until recently, an object painted green to blend 
with a forest showed up when it was photographed with 
infrared film. Military intelligence officers have learned 
to detect many kinds of camouflage from such photo- 
graphs. In 1957, the U.S. Navy developed a paint 
effective against infrared film. MELVIN M. JOHNSON, JR. 

See also ANIMAL (Protection by Color; color picture; 
Color Protects Them); BIRD (How Birds Protect Them- 
selves; color picture, Color Protects Ті hem); PROTECTIVE 
COLORATION. 

CAMP. See Campme (Making the Camp). 

CAMP, WALTER CHAUNCEY (1859-1925), was often 
called “the father of American football." In 1889, he 
originated All-America football team selections. He 
also suggested many major changes in rules and patterns 
of play. His books on football and other sports made a 
valuable contribution to clean play and good sportsman- 
ship. They include American Football (1891) and Walter 
Gamp’s Book of College Sports (1893). In 1921 he pub- 
lished the famous Daily Dozen, a series of simple phys- 
ical exercises, 

Camp was born in New Britain, Conn., and was 
graduated from Yale University. He coached football, 
and later became athletic director at Yale. During 
World War I, he was chairman of the athletic depart- 
ment of the United States Commission on Training 
Camp Activities, for the physical care of naval person- 
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The Three Ranks in Camp 
Fire are, left to right, a Hori- 
zon Club member, a Blue Bird, 
and о Comp Fire Girl. 


A Blue Bird, right, wears the 
blue peaked cap and bright 
red vestee that mark her as a 
young member of Camp Fire. 


_CAMP FIRE GIRLS is a nationwide organization for 
girls from second grade through high school. Its purpose 
is to help girls grow in health, happiness, knowledge, 
and a sense of responsibility toward others. It provides 
fun, friendship, and a variety of constructive activities. 
More than 500,000 girls and adults belong to the Camp 
Fire Girls. Most of them live in the United States, but 
there are some groups in other countries. 

е The Camp Fire program helps a girl develop her in- 
dividual skills, talents, and goals. It offers a wide choice 
of activities designed to encourage an imaginative ap- 
proach to living. Each girl strives to uphold the Law of 
the Camp Fire Girls: “Worship God, seek beauty, give 
Service, pursue knowledge, be trustworthy, hold on to 
health, glorify work, be happy.” 

The Camp Fire Girls organization has an emblem 
showing crossed logs and a flame, This symbol shows 
how the organization is built around the hearthfire of 


CAMP FIRE GIRLS 


The Camp Fire Girls Emblem rep- 
resents the fires of comp ond hearth. 


A Camp Fire Girl, below, wears 
honor beads to show her achievements, 
Camp Fire Girls, Inc 


the home and the campfire of the woods. Emphasis on 
the home and the outdoors is the basis of the program. 
The Camp Fire watchword is Wohelo, made up of the 
first two letters of the words work, health, and love. Camp 
Fire Girls have the slogan “Give Service." Indian lore 
plays an important part in the organization. The girls 
usc the symbolism and color, and part of the language, 
of the American Indians in many of their activities. 


What Camp Fire Girls Do 


Camp Fire divides its activities into three groups, 
each designed to appeal to girls of certain ages. These 
groups are the Blue Birds, the Camp Fire G and 
the Horizon Club. 

Blue Birds, the youngest members of Camp Fire, in- 
cludes girls who are 7 (or in second grade), 8, and 9 
years old. They enjoy a program of fun and play. 
Blue Birds learn simple handcrafts, such as making 
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Camp Fire Girls, above, learn to care for small children as part 
of a home crafts program. The girls earn honors for achievements 
in seven different crafts, and may wear the Camp Fire honor 
beads, right, on their jackets. Each bead has its own meaning. i 
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puppets, and may even write plays for the puppets. 
The girls explore the world around them by taking trips 
to museums, firehouses, police stations, botanical gar- 
dens, and other interesting places in their communities. 
Blue Birds have their own costume: a navy-blue skirt, 
a white blouse, a bright red vestee, or waistcoat, and a 
пауу-Ыџе cap with a peak. Blue Birds also have a wish: 
“To have fun; to learn to make beautiful things; to re- 
member to finish what I begin; to want to keep my tem- 
per most of the time; to go to interesting places; to know 
about trees and flowers and birds; to make friends.” 

Camp Fire Girls. Any girl 10 years old or who is 
a pupil in the fifth, sixth, seventh, or eighth grades, may 
become a Camp Fire Girl. The program has seven 
parts, called the Seven Crafts of Camp Fire Girls. 'These 
crafts are (1) home, (2) creative arts, (3) outdoors, 
(4) frontiers of science, (5) business, (6) sports and games, 
and (7) citizenship. Each girl may choose from hun- 
dreds of activities in these fields. Cooking, gardening, 
planning interiors, and caring for children are only a 
few of them. When a girl masters one of these skills, 
she earns an honor bead. There are honor beads of many 
colors, each representing a different achievement. Girls 
may work together on some projects, or follow their own 
special interests in working on individual programs. 

A Camp Fire Girl progresses through four ranks: 
(1) Trail Seeker, (2) Wood Gatherer, (3) Fire Maker, and 
(4) Torch Bearer. In each rank, she learns new skills and 
explores new areas of knowledge. When she can meet 
several requirements and pass certain tests, she ad- 
vances to the next rank. She earns additional honor 
beads for achieving each new rank. 

The Torch Bearer rank has two levels. A girl first 
becomes a Torch Bearer Craftsman. She concentrates on 
any two of 19 ficlds of interest, including Indian lore, 
boating, art, and business. When she has acquired skill 
in the two chosen fields, she becomes a Torch Bearer in 
Social Leadership, the highest rank in Camp Fire. 
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The official costume of the Camp Fire Girls includes 
a navy-blue skirt, a white blouse, a red neckerchief. and 
a navy-blue beanie. Girls wear this costume to meet- 
ings and other events where they represent the organiza- 
tion. They wear a blue bolero-style jacket over the cos- 
tume on ceremonial occasions. No two jackets are alike, 
because each girl decorates her jacket with her own 
honor beads. Instead of jackets, some groups prefer 
ceremonial gowns, patterned after the gowns that Plains 
Indian women wore. 

The Horizon Club is the senior Camp Fire program, 
designed for girls from ninth grade through high school. 
This program emphasizes developing a well-rounded 
personality and happy relationships with other per- 
sons, sponsoring coeducational social events, giving 
community service, and exploring career opportunities. 
Horizon Club activities include working as hospital 
aides, helping with office work for United Fund or Com- 
munity Chest campaigns, making books and talking 
books for the blind, and sponsoring school dances and 
other activities. 

The Horizon Club costume consists of a heather-blue 
skirt and a white blouse. Girls may wear ribbon cross- 
ties. Horizon Club members have special aims: 

“As horizons are ever changing and always distant, 
I shall not stand still and look into their purple shad- 
ows. Instead, I shall seek the higher purposes and the 
new adventures that lie beyond. I shall reach ever out- 
ward to the horizon that is always just beyond my 
grasp." 

National Programs. In addition to thcir basic pro- 
gram, Camp Fire Girls participate in national service 
projects. Each year they choose a different theme. For 
example, during a program called “Plant Seeds . . - 
Reap Friendship,” Camp Fire Girls collected and 
packed seeds, and sent them to Far Eastern nations. 
In another project, called “Meet the People,” the girls 
studied and photographed their communities. ‘They 


Camp Fire Giris learn wise comping rules ond enjoy outdoor 
adventures By morking o troll, they know they will always be 
able to find their way back to comp. 


sent the 


shotographs to other countries to acquaint 
young people there with typical communities in the 


United States. Some groups sponsor annual programs 
in which they prepare and send Christmas gifts to chil- 
dren in other countries, 

The Camp Fire Girls pioneered in the field of camp- 
ing. Their program includes day camps, group camps 
for overnight or weekend fun, and summer camps. The 
dozens of activities offered include sports, outdoor 
skills, handicrafts, nature lore, music, and dramatics. 


History 


Luther Halsey Gulick, a physical-education teacher 
in New York City, and his wife, Charlotte, established 
the Camp Fire Girls in 1910. They founded the organi- 
zation because they believed that young people form 
their characters as much during play as during school 
hours. Gulick also saw a need “to restore the spirit of 
adventure to the ordinary things of life." Many of the 
ideas for the program of the Camp Fire Girls originated 
at the Gulicks’ home and at their summer camp at Lake 
Sebago, Me., one of the first camps for girls in the 
United States. Since the program began, it has been 
guided by the idea of learning by doing. The Blue Bird 
program began in 1913, and the Horizon Club started 
in 1941. The President of the United States is the hon- 
orary president of the Camp Fire Girls. 

Blue Bird and Camp Fire groups may have as many 
as 20 members. Horizon Club groups may have up to 
30 members. Each group has an adult leader, and often 
an assistant leader. It also has a sponsoring committee, 
usually of three, four, or five adult members. These 
adults come from among the parents of the girls in the 
group, and from a local community group. Each girl 
and adult member pays dues of $1 a year. 

The Camp Fire movement has groups in more than 
3,000 communities in all parts of the United States. It 
has 325 Camp Fire Girls councils that supervise and 


Members of the Horizon Club live up to 
thelr motto, “Give Service.” They sew for 
hospitals, work оз nurses’ oldes, help to гоње 
funds for chorities, or work in the offices of 
fund-raising organizations. 


administer the program within their territories. The 
councils consist of men, women, and girls who repre- 
sent their communities and who are registered at na- 
tional headquarters as members of Camp Fire Girls, Inc. 
Each council elects its own officers and makes its own 
bylaws and policies. Funds for the local groups come 
from individual contributions and from participation in 
fund-raising organizations. 

The National Council of the Camp Fire Girls forms 
the central policy-making body of the organization. It 
has a National Board of Directors of 49 members, and 
150 men and women volunteers. These volunteers come 
from Camp Fire’s 10 administrative regions in the 
United States. The Board of Directors administers its 
program according to policies outlined by the coun- 
cil. The annual dues of the girls and adult leaders, and 
income from publications and royalties, finance the 
national organization. Camp Fire Girls has its national 
headquarters at 16 E. 48th Street, New York 17, N.Y. 

The organization publishes The Camp Fire Girl, a 
magazine sent to all adult leaders every month except 
July and August. It also publishes such program aids 
as The Blue Bird Book, The Book of the Camp Fire Girls, 
The Horizon Club Book, and Handbook for Guardians. One 
department of the national organization directs lone 
groups of Camp Fire Girls, set up by interested persons 
in other countries. 


EILEEN ELLIS 


Related Articles in WorLD Book include: 
PROGRAM ACTIVITIES 


Art and the Arts Hiking 

Camping Hobby 

Character Education Homemaking 
Citizenship Human Relations 
Community Indian, American 
Game Nature Study 
Health Safety 
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САМР Н. М. SMITH 


САМР Н. М. SMITH, Hawaii, serves as headquarters 
of the United States Pacific Command. This unified 
command controls American military forces from the 
Arctic Ocean to the South Pole, and from the West 
Coast of the United States to the Indian Ocean. The 
camp covers 223 acres, and lies on Aiea Heights, 12 
miles northwest of Honolulu. It was established in 1942 
as a naval hospital and depot, and named in 1956 for 
General Holland M. Smith. Joun H, Тиомрзох 

CAMP LEJEUNE, N.C., provides training facilities 
for a combat division and force troops of the United 
States Fleet Marine Forces, Adantic. It covers 111,155 
acres, extending опе mile from the center of Jackson- 
ville to the Atlantic Ocean. The marines conduct am- 
phibious training along an 11-те ocean front. Other 
major commands at the camp include a marine corps 
base and the largest naval hospital in the South. The 
Marine Corps Air Facility there is under the control of 
the Marine Corps Air Station at nearby Cherry Point 
(see CHERRY POINT Marine Corps Air STATION). The 
marine corps established the camp in 1941, and named 
it for Lieutenant General John A, Lejeune, who fought 
in World War I, and served as marine corps comman- 
dant from 1920 to 1929, Јонм Н. Тномрѕом 

CAMP MEETING was а type of outdoor religious 
gathering held in the United States, chiefly in the 
1800's. Meetings lasted several days and featured a 
number of daily open-air services. Camp meetings were 
intended to revive the spirit of religion, but not take the 
place of regular church functions. Methodists held 
most of the meetings. The participants lived in tents or 
temporary houses in groves. The first camp meeting is 
said to have taken place in Logan County, Kentucky, 
in 1800. See also WESTERN FRONTIER Lire (Religion). 

CAMP PENDLETON, Calif., houses a combat division 
and other units of the United States Marine Corps. It 
covers 126,000 acres, and lies 30 miles north of San 
Diego. It was once the site of a vast Spanish ranch and 
mission. The marines established the camp in 1942, 
and named it for Major General John H. Pendleton of 
California. It was the world’s largest marine installa- 
tion until 1956, when the marine corps set up the 
720,000-acre Twentynine Palms Marine Corps Train- 
ing Center in the California desert. 

CAMP ROBBER. See Jav. 

CAMPAGNA DI ROMA, сайт PAH nyah dee ROH 
mah, is a large plain in central Italy that surrounds 
Rome. It covers about 800 square miles, and extends 
from the Tyrrhenian Sea to the Sabine and Alban 
mountains. It was highly cultivated in ancient Roman 
times, but for centuries after was a desolate, malaria-in- 
fested region. Reclamation work in the 1800's and 1900s 
has restored much of the farm land. See also Latium. 

CAMPAIGN, cam PAIN, is a connected series of op- 
erations with a particular objective. The word usually 
refers to political and military operations. It comes from 
the French word campagne, meaning field. 

Rival candidates for a political office conduct cam- 
paigns to win the support of voters. Their methods may 
include distribution of printed material, parades, ban- 
quets, rallies, speeches on radio and television, and 
door-to-door solicitation. 

Military operations in modern times may last several 
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months, in contrast with the battles of earlier times, 
which might be decided in a single day. This makes it 
difficult to determine when a particular campaign be 
gins and ends. For example, an historian may refer to 
the Italian Campaign of 1944-1945, or to the Volturno 
Campaign, a phasc of the former. Ноон M. Cour 

See also PotrricAr Party (picture). 

CAMPAIGN FUNDS are the funds that political can- 
didates spend in conducting election campaigns. These 
funds must cover the costs of headquarters, radio and 
television time, advertising, and salaries for workers. 
Expenses vary, depending on the type of election. 

In the United States, both federal and state govern 
ments regulate campaign funds to prevent money from 
dominating an election. Federal law prohibits contribue 
tions to federal candidates from national banks, com 
porations, and labor unions. The Hatch Act of 1940 
limited contributions from an individual to $5,000, and 
restricted to $3,000,000 the amount a national com 
mittee could spend in any one year. In practice, laws 
have not curtailed campaign funds. Money has been 
spent through clubs and associations rather than party 
committees. Also, in federal elections, Congress has not _ 
limited funds to be spent in primaries. Experts have ese 
timated that the 1960 presidential campaign cost about 
$175,000,000. Murray S. STEDMAN, JR. 

CAMPANILE, клм pah МЕЕ lee, is the name given to 
the old bell towers bclonging to the churches of Italy. 
The name comes from the Italian word for bell, Cam- 
paniles were built to hold the bells that summoned 
worshipers to church services. But they differ from 
steeples in that they often stand free from the church 
itself, Sometimes a passageway of arcades connects 
church and campanile. The oldest campaniles were 


The Famous Square Campaniles at San Gimignano, a small 
Tuscan town in northern Italy, date from the Middle Ages. 
United Press Int. _ 


enna and Classe in the 8оо'з, They are 
t the usual plan is square. { 

c most famous examples are the campanile 
of the dral at Florence, and the Leaning Tower of 


Pisa. ( designed the tower at Florence. It is faced 
with hite, and black marble. The famous Lean- 
ing 1 f Pisa leans almost 14 feet from the per- 
pend ıs a result of faulty foundations, St. Mark's 
cam; in Venice was 322 feet high and a landmark 
of t for more than 1,000 years, dating in part 
from t A.D, goo. It collapsed in 1902 and restora- 
tion ! in 1903. The new campanile, completed in 
1912 ! almost identical design. Kennet J. Conant 
Sec also KANSAS, UNIVERSITY or (picture); LEANING 
Tow к Pisa; Saint MARK, CATHEDRAL OF. 
CAMPANULA, kam PAN 
yoo luh, is a group of slender 
plar I hey grow about 4 
feet 1:111, and have nodding, 
beil-shaped flowersofwhite, 
blue, or lilac. They аге 
used in garden borders, 
and also grow wild. 
Scientific Classification. 
Thecampanula isa member 
of the family Campanulaceae, 
and ikes up the genus 
Campanula. There are about 
300 8, PAUL С. STANDLEY 3: Sevens Mito 
Sec also BLUEBELL; CAN- The Bluebell of Scotland is 


TERBURY BELL, 
CAMPBELL, ALEXAN- 
DER and THOMAS. See CHRISTIAN CHURCHES, INTER- 
NATION AL CONVENTION OF; CHURCHES OF CHRIST. 
CAMPBELL, DONALD (1921- ), became the first 
man to drive a speedboat faster than 200 mph and live 
to tell about it. He set а world speedboat record of 
248.62 at Lake Coniston, England, on Nov. 10, 1958. 
Campbell inherited his interest in speed from his father, 
Sir Malcolm Campbell, who died in 1948 holding the 
water speed record of 141 mph. When Stanley Sayres 
of Seattle set a new mark at 178.497 in 1952, Donald 
decided to return the record to the Campbell family. 
In 1955, he recaptured the water speed championship 
with a mark of 202.32 mph. RIGHARD G, HACKENBERG 
CAMPBELL, SIR JOHN (1779-1861), an English law- 
ver, politician, and writer, played an important part in 
reforming English law. He served as Lord Chancellor, 
Great Britain's highest judicial officer, from 1859 to 
1861. His writings include Lives of the Lord Chancellors 
(1845-1847) and Lives of the Chief. Justices (1849-1857). 
These biographies provide valuable information about 
the English judiciary. In Parliament, he made legal 
questions his main interest. He was born near Cupar, 
Scotland. Dantex J. DYKSTRA 
CAMPBELL, MRS. PATRICK (1865-1940), was a 
strikingly beautiful and sensitive British actress. She 
became best known for her performances in Magda, The 
Second Mrs. Tanqueray, and Pygmalion. George Bernard 
Shaw wrote the part of Eliza Doolittle in Pygmalion es- 
pecially for her. Mrs. Campbell was born BEATRICE 
TANNER in London. She made her first stage appear- 
ance with an amateur dramatic society. During her 
Stage career, Mrs. Campbell made seven successful tours 
of the United States. RicHARD Moopy 
CAMPBELL, ROBERT. See Ков Roy. 


а species of campanulo. 


CAMPINE 


CAMPBELL, WILLIAM WALLACE (1062-1990), an 
American astronomer, served as director of the Lick 
Observatory in California from 1900 to 1923. During 
the Australian eclipse of 1922, he observed the deflec- 
tion of starlight by the sun's gravitational field. This 
observation, first made by Arthur Eddington, gave sup- 
port to Albert Einstein's theory of relativity. Campbell 
was born in Hancock County, Ohio. He joined the 
staff of the Lick Observatory in 1891, and pioncered in 
the measurement of the motions of stars. Нажм Wwoowr 

CAMPBELL-BANNERMAN, SIR HENRY (1036-1908), 
served as Prime Minister of Great Britain from 1905 
to 1908. His conciliatory attitude toward the Boers dur- 
ing and after the Boer War of 1899 to 1902 helped pre- 
pare for the Union of South Africa in 1909. He was born 
in Glasgow, Scotland, and was graduated from Trinity 
College, Cambridge. He represented the same district 
in Parliament for nearly 40 years, Азико Р, Havionvusr 

CAMPECHE, kahm PAY chay, isa Mexican state in the 
Yucatán Peninsula with an area of 19,647 square miles. 
A flat plain with many trees covers the state, and the 
chief industry is lumbering. Most of the 122,098 people 
live in towns. About a third of the people are Indians, 
descendants of the Mayas (see Maya). The capital of 
the state is Campeche (pop. 31,279). 

CAMPHOR, KAM fur (chemical formula, CyH6O), 
is a substance that comes from the camphor tree in the 
laurel family. Camphor is almost transparent. The trees 
grow tall and have white flowers and green leaves. Most 
camphor trees grow, in Japan and China, and on the 
island of Formosa. There are a few in southern Cali- 
fornia and the Southern States. 

Camphor is taken from branches of the camphor 
tree by steaming them until they give off drops of 
camphor as if they were perspiring. The camphor is 
drained and pressed to re- 
move the oil and water it 
contains. Camphor then is 
left in the form of whitish 
crystals. These crystals are 
purified into liquid form. 

The United States man- 
ufactures large quantities 
of synthetic camphor, and 
does not depend on im- 
ports. Over 80 per cent of 
the camphor produced is 
used to make motion-pic- 
ture films and celluloid. 
Most of the remainder is 
used in medicine. A medi- 
cal camphor called spirits of camphor is a mixture of 10 
parts camphor, 70 parts alcohol, and 20 parts water. 
Spirits of camphor is a mild antiseptic, but it is also 
widely used in gargles and mouth washes. Large doses 
of camphor are poisonous, and will cause delirium and 
convulsions. 

Scientific Classification. The camphor tree is a member 
of the laurel family, Lauraceae. It is genus Cinnamomum, 
species camphora. AUSTIN EDWARD SMITH 

See also LAUREL. 

CAMPINE. See Вег.стом (Location, Size, and Surface 
Features). 


Albert N. Steward, 
Oregon State College 


Camphor 
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CAMPING suggests many things—woods, prairies, 
mountains, lakes, fishing, hunting, rest for tired nerves, 
and outdoor life. Camping in this country had its 
roots in the wilderness living of the pioneers. It has 
become an important source of enjoyment and recrea- 
tion for a great many people in America, Camping has 
also become a major business. Millions of dollars are 
spent each year for hunting, fishing, and camping 
equipment, and for travel to and from wild country. 

Camping includes everything from Spending the 


night in a tent in one's back yard under the stars to 
passing several weeks in the wilderness, miles from the 


nearest town. The camper may travel on foot, on horse- 
back, or any way he wants. He may even fly to faraway 
spots in wild country. No matter where or how the 
camper goes, even the thought of camping makes him 
restless for the freedom of the outdoors. { 
The boy or girl who has been brought up in a city 
can enjoy camping without going many miles from 
home. Little parks and wooded spots are always nearby 
where one can camp fora night or two. It is easy to have 
some of the joys of camping any place a tent can be 
pitched and a fire can be built. Much can be learned 
from books and by practice at home, even before a 


Mobile Photo Service, Chicago 


camping trip begins. No one should start into the woods 
or the mountains without having information about 
making shelter and beds, building fires, and cooking. 


What to Take on a Camping Trip 


The Equipment to be carried depends largely upon 
the desire of the person. No one should carry too much 
weight, especially if the camping trip is to include long 
walks. More equipment and supplies may be taken if 
horses or canoes are to be used. But the real camper 
has no desire to make a pack horse of himself. He learns 
to get along without many things which tire him when 
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CAMPING 


he carries them day after day. After returning from the 
first camping trip, it is a good idea to sort the equip- 
ment into three piles. Into one pile the camper should 
put the things he used every day. He should make a 
second pile of those things he used at least once. A third 
pile should have in it those which he did not use at all 
On the next trip, this third pile should be left at home 
and the second pile, too, if possible. But the first-aid 
kit should always be taken even if it has not been 
used before. 

Clothing. It is a mistake to believe that any old city 
clothing will do for camping. Clothes are more im- 
portant in the camp than in the city. They receive 
rough treatment, and if they are ruined they cannot be 
replaced. A camper's health and comfort depend on the 
proper clothing. The legs should be entirely covered by 
long trousers. The true camper never wears shorts 
except for lounging around the camp. 

Trousers should be of a hard-finish washable mate- 
rial for summer wear, There is nothing better than blue 
denim, the material of which overalls are made. For 
winter camping, wool trousers or denim with extra-heavy 
long underwear beneath should be worn. Sometimes 
ski pants are worn. Wool shirts are always better than 
cotton ones in either winter or summer. They dry rapid- 
ly when wet, and they keep the body at a more even 
temperature, 

Sweaters are not so good because they snag in the 
brush and become water-soaked and soggy in rain. In 
cold weather, two wool shirts may be worn, one on top 
of the other, and a waist-length woolen or leather jacket 
may be added. Athletic T-shirts will serve in the sum- 
mer, but in winter the experienced camper wears 
woolen underwear. 

The shoes should be a trifle larger and easier than 
street shoes. Two pairs of woolen sweat socks should 
be worn for padding. Many campers prefer the moc- 
casin-type boot, because it is light and comfortable. 
Nine inches is the best height. Waterproof boots will 
help tokeep out the moisture. But at the same time they 
also keep moisture in and are hot in warm weather. 
Lightweight leather work gloves are always useful. 

А covering for the head must always be worn in the 
woods. A narrow-brimmed felt hat or hunter-type cap is 
best. Hats are cooler in summer but are likely to blow 
off in the wind or catch on branches. A poncho, or cloak- 
type raincoat, will serve both for rain protection and 
as a ground cloth. 

Sleeping Bags are casier to carry than blankets, and 
offer more comfort and protection. Bags filled with 
down are best for cold-weather camping, but are too 
warm for summer use. Loosely woven woolen blankets 
are warmer than tightly woven ones. A rubber mattress 
adds to comfort, but is very heavy to carrv. 

Camp Supplies are of many kinds, as any catalog of 
sporting goods will show. A scout knife, a hunting knife 


Organized Camping provides many delightful 
experiences for young people. Staffs of counselors 
help the campers enjoy activities ranging from 
tenting on a lake shore, above left, to boating and 
other sports, handicrafts, and storytelling. 
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Campfires symbolize the spirit 
of camping. But they must be 
made properly to be useful 
and to avoid danger. 


Mobile Photo Service, Chicago 


Pyramid Fire with Cooking Crane 


SS 


Stone Fireplace 


Hunters’ Fires 


Field Fire with Flat Stone 


Potato Hole 


Sticks Used as 
Pot Holders 


Potatoes 


Hot Stones 


with sheath, and a small ax are necessary. Many camp- 


ers prefer the usual hand ax with a twenty-inch handle; 
A round ax-stone, a mill file, and a smal! knife stone 
are needed for sharpening. There are many kinds of 
cooking kits, but a No. 10 tin can with w handle, a 
small frying pan, a tin cup, knife, fork, and spoon 
are enough for the simplest camping. Other necessary 


articles are a waterproof matchbox, a 


`отраѕѕ, a cane 


teen, a first-aid kit, and a flashlight. Field glasses and 
camera are not necessary, but they can add much to 
the pleasure of a trip. 

Packs are usually needed for hauling the equipment. 


The large canvas back pack is much used in the north 
woods of Canada and the midwestern states. But in the 
northeastern states the pack basket is preferred. An- 
other type of pack is the duffel bag. It has no carrying 
stfap but can best be carried on the back by using a 
pack rack. Such packs are used when large amounts of 
supplies are needed. One must travel light on long hik- 
ing trips, especially in mountainous country. Then the 
lighter and smaller rucksack is much used. Ditty bags 
and other small bags are needed, each containing à 
certain type of article. Bags within bags is the camper's 
way of packing. 

Camp Food is almost entirely a matter of personal 
choice. Fruit and vegetables can be either dehydrated 
(dried) or canned. Milk is either condensed in cans or 
powdered. Dried and condensed soups are also avail- 
able. Canned food should be avoided if there is much 
carrying to do. Fresh meat and eggs can occasionally be 
obtained if the camp is not too far from a town. But for _ 
the most part smoked and canned meat will have to do. 
Bacon is the most important single meat iiem in the 
food pack. 


Making the Camp 


location. Most people believe that a camp should 
always be located on or near water. But such ground 
may be low and damp. There may be many mosquitoes 
and other insects. If there is no high land near the shore, 
the best place for a camp is some point extending into 
the water. Here the currents of air are often strong 
enough to keep insects away. 

Some campers cannot decide whether to be closer to 
firewood or to water. But it is much easier to сапу 
water than wood. The ground should be sloping to the 
south if the camp is to be set up for a long time. Then 
the open end of the tent can be placed so that the sun's 
rays will reach inside. Camps should never be made in 
dense woods or hollows where water will collect after 
a rain, or where there is danger from falling limbs. 
Dead wood and heavy underbrush hold the dampness 
and are breeding places for mosquitoes. Е 

Campfires tell very quickly just how much camping 
experience the builder has had. The experienced camp- 
er starts a fire as soon as the camp is located. The logs 
fora campfire may be arranged in many ways, and there 
are also many ways of supporting the pots and pans so 
that the food may cook slowly or rapidly. 

The Hunter-Trapper Fire is the traditional arrangement 
in the American woods. Two logs are placed side by 
side, a little farther apart at one end than at the other. 
The fire is built between them. The larger pots are 
then rested on the wide end and the smaller pots on 
the other. The logs should be six to eight inches thick 


A GOOD SUMMER CAMP SITE A GOOD WINTER CAMP SITE 


If a eor water is chosen for the High ground is warmer and drier than low 
comp, ! und should be high enough ground. A dense growth of trees mokes on 
to av npness. Good air circulation excellent windbreak, but the camp should 


helps ! ve off mosquitoes and gnats. ~ not be placed directly under them. 


TENTS AND SHELTERS 
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CLOTHING AND EQUIPMENT 


~ Pocketknife 


Folding, 
candle-lantern,. 2 %; 


Woolen underwear 
and socks 


PACKS 


All luggage should be 
carried on the back to 
leave the hands free. 
Items in the pack need 
to be wrapped in 
waterproof material. 


ine pack 


CAMPING 


and three feet or more long, and the wide end should 
be placed towards the wind. When starting the fire, 
а damper stick may be placed under one of the logs 
at the wide end. Later this stick may be removed. 
Two rows of flat stones may be used instead of two logs. 
A tench or ditch of the same size may be dug if there 
is a high wind. The trench fire also saves wood and 
holds the heat better. 

The Reflector Fire is needed for baking. Two upright 
poles are driven into the ground, and several logs are 
stacked against them to form a wall. The fire is then 
built against this wall, and the reflecting oven is 
placed in front of it. A larger arrangement of this 
same fire is the best method of building a fire for 
warmth. The wall helps to throw the heat into the tent. 
If it is to be an all-night fire, it is better to drive two 
more upright poles in front of the logs to keep them 
from rolling. As the bottom logs burn away, the 
others drop down and the fire keeps going. 

The Crisscross Fire is the best arrangement for cooking 
because it supplies an even bed of coals. It is made 
by laying a row of sticks beside each other on the 
ground. A second row is placed crosswise on top of 
this. This arrangement is continued until the pile is 
about eighteen inches high. In this kind of fire all 
sticks burn uniformly. When they burn down there is 
a glowing bed of hot coals. 

Building a Fire in the Rain is difficult for even the most 
experienced camper. Sometimes there is dry wood to 
be found under logs and trees. A softwood log may be 
split open for dry shavings. The fire should be built 
on the lee side of a boulder or a log. The lee is the side 
protected from the wind. In winter, fires should not be 
built under snow-covered trees, The heat will melt the 
snow and the water may put out the fire, 

A crane on which to hang the kettles over the fire 
should be built if a person is camping at the same spot 
for several days. Two upright forked sticks are driven in- 
to the ground and a third is laid across them. The pot- 
hooks are hung from the crosswise pole. The branches 
should not be completely trimmed off from the upright 
sticks. They are useful hooks for cooking utensils and 
dish towels if they are left sticking out a few inches. The 
forks should be far enough apart not to burn the cloths, 

Three Types of Material are needed in building a fire— 
tinder, kindling, and firewood, Birch bark is the best 
tinder. It burns furiously for a long time even when 
wet. Tiny shavings may also be used. They should be 
whittled from a dry softwood stick. Very dry little twigs, 
about the size ofa straw, are also satisfactory, Softwood 
such as cedar or pine is best for kindling. But it gives 
a quick hot fire which soon dies out, and for this reason 
is not good as firewood for cooking. Hardwoods are 
usually needed for firewood. Most of them burn slowly 
and evenly and produce a bed of long-lasting coals. 
The six best firewoods are hickory, oak, beech, sugar 
maple, white ash, and white or yellow birch. The wood 
should be dry and seasoned for best results, but slow- 
burning green wood is preferred for back logs and side 
logs. Black ash, balsam, basswood, buckeye, butternut, 
chestnut, cypress, box elder, hemlock, sassafras, syca- 
more, tamarack, red oak, and red maple burn very 
slowly when they are green. Some of them scarcely burn 
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at all. Almost all the softwoods crackle and shoot off 
embers and sparks, as some of the hardwoods do. Such 
fires must be watched for some time after they have 
been started. 

Shelter may not be needed if the weather is clear 
and fine. Some sleeping bags have a canvas 
forms a little roof over the head for pre 
rain. Such a flap can easily be made from a poncho, if 
the bag does not have it. But tents arc usually con- 
sidered necessary to comfort and safety. See TENT. 

A shelter of pine boughs and brushwood is sweet- 
smelling and romantic, but it is not practical for regu- 
lar use. Sometimes it must be used in an emergency, 
There are many types of such shelters, but the lean-to 
is best if there are more than three in the camping 
party. Two forked sticks should first be driven upright 
into the ground about eight feet apart. A stout sapling 
should then be laid across them. On this crosspiece a 
number of poles or saplings should be leaned. To hold 
these poles in place, a log may be rolled against their 
lower ends or they may be stuck into the ground. A 
number of crosswise poles should be tied on to com- 
plete the framework, Boughs of hemlock or spruce 
should be laid upon this framework. They should be 
laid over each other like shingles so that they will shed 
the rain. If the shelter is built on slopin ound, а 
trench should be dug at the back and the side to carry 
off the rain. 


Camping Precautions 


Drinking Water. In cities the faucet supplies pure 
drinking water. No one gives much thought to the mat- 
ter. But each time water is needed in the woods the 
camper must decide if it is drinkable. The greatest 
factor that makes water impure for use is contact with 
human beings. For this reason, it is only in the wilder- 
ness that lake and river water can be safely used. A 
flowing stream must be regarded as less safe than stand- 
ing water, no matter how pure it may appear, There 
is no way of knowing what condition the stream is in 
farther up. The water should not be used without bring- 
ing it to a full boil for five minutes. Camp outfitters 
and druggists sell chemical tablets that purify water. 
But the best method is to carry drinking waiter along. 

Health Precautions. Everyone going into the woods 
should be able to recognize poisonous plants such as 
Poison ivy and poison oak. (See Porson Ivy; Porson 
Oax.) The bottoms of trouser legs may be tied to the 
legs if there is any question about poisonous plants being 
around. The skin should not be exposed to the sun too 
long at first, Painful sunburn can ruin a camping trip. 
Every camp should have a small, complete first-aid kit, 
and its uses should be well understood. 


Camp Discipline 


When people are camping there is always likely to 
be some difference of opinion on some matters. The 
most successful camping trips are those in which the 
wishes of the majority are followed, Everyone should 
do his share of the work willingly. Cheerfulness is most 
important for a happy camping trip. 


Organized Camping 


р Organized camping for boys and girls has developed 
in the United States and Canada. Organized camps are 


operated by experienced directors and staffs of coun- 
selors. 1 hey provide many activities in camp settings, 


and starting places for trips into the wildemess. 

Campers in these organized camps usually stay from 
one to cizht weeks. Such camps are operated by indi- 
viduals s а business, and by organizations such as the 
Boy Scouts, Girl Scouts, Camp Fire Girls, YMCA, 
YWCA, social settlements, and churches. 

School Camping 

School camping is a program of outdoor education 
for the benefit of school children. The children go to the 
camps with their teachers for about one week a year. 
Children from grade four through high school usually 
take part in these programs. But most camping activity 
takes place when the children enter sixth grade. 

Teachers, camp personnel, and the students them- 


selves plan the camp program. In this way, the students 
learn to work and play together. At the same time, they 
gather a valuable knowledge of nature study, conserva- 
tion, and the outdoor crafts. Students show a fresh interest 
in social studies, science, and health when these sub- 
jects are explored outdoors. The students also study 
pionecr life and undertake conservation projects. At the 
end of the camp session, the students return to their 
classrooms for further study of these subjects. They often 
bring back special study materials such as specimens of 
rocks, insects, and leaves, 

The local school system usually finances the cost of 
instruction and renting the camp. Most often, the chil- 
dren pav for their own food. Sometimes class projects 
earn money for the camping program. Various commu- 
nity groups also contribute money. 

Generally, the school systems use the facilities of 
existing camps and state parks. A few school systems 
own their own camps. Sometimes several school systems 
share thc cost of. maintaining camping facilities that 
they use together. 

Some ou tstanding year-round campsare: Battle Creek, 
Mich.; Long Beach, San Diego, and Los Angeles, Calif; 
Tyler, Tex.; and Boston University Sargent Camp, 
Peterborough, N.H. 

Educators first became interested in school camping 
in the early 1940's, when the W. К. Kellogg Founda- 
tion financed experimental school-camping programs in 
Michigan. Hugh B. Masters, Education Director of 
the Kellogg Foundation, pioneered the school-camping 
movement in the United States. L. В. Sharp, director of 
National Life Camps, and Julian Smith of Michigan 
State University also made important contributions. 

Many colleges, universities, and state conservation 
Cepartments offer training for teachers and counselors 
in school camping. They often furnish leaders to help 
School systems conduct their various school-camping 


Programs. LESLIE S. CLARK 
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Boy Scouts Girl Scouts 
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Outline 
1. What to Take on a Camping Trip 
A. The Equipment 
B. Clothing 
C. Sleeping Bags 


D. Camp Supplies 
E. Camp Food 


CANAANITE 


Il. Making the Camp 
A. Location 
Ш. Camping Precautions 
A. Drinking Water 
IV. Camp Discipline 


V. Organized Comping 
VI. School Camping 


В. Campfires C. Shelter 


B. Health Precautions 


Questions 

What is the best location for a camp? 

What kind of clothing is best for a camping trip? 

What materials are best for starting а campfire? 

What sporting goods are needed on a camping trip? 

What is school camping? 

What are the benefits of school camps? 

How do you build a fire while it is raining? 

How do you make an outdoor camping shelter? 

What kind of footwear is best for camping? 

CAMPO FORMIO, TREATY OF. See NAPOLEON I 
(Triumphs in Italy). 

CAMPOBELLO ISLAND is а nine-mile-long island, 
popular as a summer resort. It lies at the mouth of 
Passamaquoddy Bay, and forms part of Charlotte County 
in the Canadian province of New Brunswick. For loca- 
tion, see New Brunswick (color map). Campobello was 
first settled in 1770 by Welshmen. As a young man, 
Franklin D. Roosevelt spent his summer vacations on 
the island. A bridge connects Campobello to Lubec, 
Me. W. S. MAcNUTT 

CAMPUS MARTIUS. See Rome (Campus Martius). 

CAMPUS MARTIUS MUSEUM. See Оно (Interesting 
Places to Visit). 

CAMPUS SCHOOL. See LABORATORY SCHOOL. 

CAMSHAFT. See GASOLINE ENciNE (Camshaft). 

CAMUS, клн myoo, ALBERT (1913-1960), a French 
essayist, novelist, and dramatist, won the 1957 Nobel 
prize for literature. He gained fame for his technical 
skill as a writer and, even more, for the moral message 
in his writings. His books include The Stranger (1942), 
The Plague (1947), Man in Revolt (1951), The Fall (1957), 
and Exile and the Kingdom(1958). In most of his writings, 
Camus stressed man’sneed tocarry out his responsibilities 
in the fight against social evil. He was born in Mondovi, 
Algeria. See also Nose Prizes (picture). нечы Peyre 

CAN. See CANNING; FOOD PRESERVATION; TIN CAN. 

САМААМІТЕ, CAY nun ite, was a member of a nation 
mentioned in the Bible. The Canaanites lived in the 
region later known as Palestine (see PALESTINE [The 
Land of Canaan]. But the name is usually applied only 
to the southern part of this region. Today, Isracl, Jordan, 
Lebanon, and Syria occupy the ancient land of Canaan. 
The Canaanites belonged to the same race as the Arabs, 
Assyrians, and Hebrews. They came out of the desert of 
Arabia and settled in Canaan not later than 3000 в.с. 
In the course of many hundreds of years, Hittites, Amor- 
ites, Hurrians, and Indo-European tribes invaded the 
land. But the Israelites, or Hebrews, slowly conquered 
Canaan. Much of Canaan’s literature, art, language, 
laws, and religion lived on among the newcomers. The 
Canaanites developed three forms of writing. One form, 
after being modified by the Greeks and Romans, has 
been used in the whole Western World. A remnant of 
the Canaanites maintained itself along the Mediterra- 
nean and became the Phoenician people. үўплллм A. Irwin 

See also ВААт.. 
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Ray Atkeson 


Clear, Cold Lakes Provide Good Fishing in Canada. 
Moraine Lake lies in the wild and beautiful Valley of the Ten 
Peaks in world-famous Banff National Park, Alberta. 


CANADA is the second largest country in the world. 
Only Russia covers more area than this great northern 
neighbor of the United States. Canada is almost as 
large as Europe, and over 200,000 square miles larger 
than the United States. But less than one tenth as many 
people live in Canada as in the United States. This is 
because much of northern Canada is an empty wilder- 
ness of forests and frozen wasteland. Most Canadians 
live within 200 miles of their country's 4,000-mile 
southern border. 

Canada is a beautiful and exciting land. Colorful 
fishing villages hug foggy coasts. The glow from fac- 
tories and mills lights the sky above busy industrial 
centers. Rushing rivers and plunging waterfalls help 
make Canada second only to the United States in the 
use of water to generate electricity. Golden wheat fields 
cover the plains of the western provinces in vivid con- 
trast to Canada’s ice-covered islands of the Arctic Ocean. 

Сопипоп interests and а common background link 
Canadians and Americans in a bond of friendship. The 
United States and Canada have been at peace with 
cach other since the War of 1812. Few other neighbor- 
ing nations can boast such a long period of peace. To- 
day, Canadians and Americans stand guard together on 
an Arctic radar line that is a striking symbol of the 
cooperation between the two countries. 

Like most of the people of the United States, almost 
all Canadians trace their ancestry to Europeans. About 
half the people are of British descent, and about one 
third are descended from early French settlers. The 
French Canadians have kept the language and many 
ОЁ the customs of their ancestors. Many Canadians 


Miller Services, Ltd. 


Golden Harvests from Western Canada make the country 
а leading grain producer. Grain elevators at Port Arthur, Ont., 
store grain for shipment on the Great Lakes. 


Oil Drilling has boomed in Canada since petro- 
leum was discovered at Leduc, Alta, in 1947. 
J. Barnell, Shostal 


CANADA IS LARGER THAN THE U.S. 


speak both English and French, the country’s two offi- 
cial languages. About 160,000 Indians and 10,000 
Eskimo also live in Canada. The word Canada probably 
comes from an Iroquoian Indian word meaning а group 
of huts. The Indians originally used the name for the 
region near the city of Quebec. 

The hard-working Canadians have developed their 
country’s natural resources to make Canada one of the 
most prosperous nations in the world. Manufacturing 
ranks as the most important industry, and agriculture is 
second. Most of the world’s supply of asbestos comes 
from the province of Quebec. Canada leads the world 
in the production of newsprint, the paper on which 
newspapers are printed. Canada is also a leading pro- 
ducer of nickel, uranium, and other minerals. Western 
Canada has rich petroleum and natural-gas wells. Farm- 
ers on the western prairies produce big harvests of 
wheat and other grains. Lumbermen in the great 
forests cut down trees for lumber, wood pulp, and paper. 

Canada is a member of the Commonwealth of Na- 
tions. Queen Elizabeth II of Great Britain reigns as 
queen of Canada, but Canada is an independent, self- 
governing country. A federal government binds 10 
provinces and 2 territories in a great democratic nation. 
See CANADA, GOVERNMENT ОЕ; CANADA, History OF. 


The Land 


Location and Size. Canada occupies almost the entire 
northern part of the North American continent. The 
country's southern boundary dips south to a point below 
Detroit, Mich. Canada extends almost 2,900 miles north 
from the Great Lakes to frozen islands within the Arctic 
Circle. The northernmost part of Canada, Cape Colum- 
bia on Ellesmere Island, lies closer to the North Pole 
than any other land area in the world except the north- 
ern tip of Greenland. An airplane flying from Cape 
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Columbia to “the top of the world” would travel only 
475 miles. From east to west, Canada stretches 3,500 
miles between the rocky Atlantic shore and the moun- 
tainous Pacific Coast. Canada covers 3,845,774 square 
miles, including 282,917 square miles of fresh-water 
lakes and rivers. In all, Canada's area equals about one 
fifteenth of the land area of the earth. 

The Colored Map shows that Canada shares land 
boundaries with Alaska on the northwest and the rest of 
the United States on the south. Canada faces the Arctic 
Ocean on the north, the Atlantic Ocean on the east; 
and the Pacific Ocean on the southwest. 

Land Regions. Canada has seven land regions: (1) 
the Appalachian Region, (2) the St. Lawrence-Lower 
Great Lakes Lowlands, (3) the Canadian Shield, (4) the 
Hudson Bay Lowland, (5) the Western Interior Plains, 
(6) the Western Mountain Region, and (7) the Arctic 
Islands. 

The Appalachian Region is the northeastward exten- 
sion of the Appalachian Mountains of the eastern United 
States. The region includes the island of Newfoundland 
and the provinces of Nova Scotia, Prince Edward 
Island, New Brunswick, and the part of Quebec south- 
east of the St. Lawrence River valley. Low hills cover 
most of the Appalachian Region, but northern Nova 
Scotia, eastern New Brunswick, and Prince Edward 
Island have lowland plains. The jagged coast line of 
the region provides many good harbors. Fishermen 


catch thousands of tons of fish every year in the Grand 
Ba d other areas off the coast (see GRAND BANKS). 

1 Lawrence-Lower Great Lakes Lowlands is one 
of t nallest land regions of Canada, but almost two 
thi the people live there, The area includes the flat 
to : land that lies along the St. Lawrence River 
sout st of the city of Quebec, and on the peninsula 
bordered by Lakes Ontario, Erie, and Huron. Canada's 


industrial cities—Montreal, Toronto, and Ham- 
c in the Lowlands. Farmers produce rich har- 
ves the fertile gray-brown soil of the region. 
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1 / Canadian Shield is a vast, horseshoe-shaped region 
that « overs almost half of Canada. Shield is а geologists 
term for an area of hard rock. The Shield curves around 
Hudson Bay between the Arctic shore of the Northwest 
Territories and the northern coast of Quebec. 

Much of the Shield lies less than 1,000 feet above sea 
level. The eastern part of the Shield forms the great 


Form of Government: Constitutional monarchy. 

Capital: Ottawa. 

Official Languages: English and French. 

Area: 3,845,774 square miles (including 282,917 square 
miles of inland water). Greatest distance: (east-west) 3,500 
miles; (north-south) 2,900 miles. Coast line, 60,000 miles 
including mainland and islands (Atlantic Ocean, 15,000 
miles; Arctic Ocean, 32,000 miles; Hudson Bay and Hud- 
son Strait, 7,000 miles; Pacific Ocean, 6,000 miles). 

Population: 16,080,791 (1956). Density, 4 persons to 
the square mile. Distribution, urban, 66 per cent; rural, 
34 per cent. 

Chief Products: Manufactured and Processed, airplanes 
and parts, aluminum, bakery products, beverages, build- 
Crs’ supplies, butter and cheese, canned foods, chemicals 
and chemical products, clothing, electrical appliances, 
farm equipment, flour and feed, food products, furniture, 
iron and stecl, meat and meat products, motor vehicles 
апа parts, paper products, railroad cars and locomo- 
tives, rubber goods, ships and boats, textiles, tobacco 
Products, wood pulp and paper. Agricultural, alfalía, 
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Cassiias haic! Rali waye 


Laurentian Uplands north of the St. Lawrence River 
Hills dot the rocky surface of the Shield. Most of the 
hills are about the same height, and the skyline seems 
to sweep across the horizon in a flat, unbroken line 

Ihe many lakes of the region feed rivers that form 
great rapids and waterfalls within and at the edge of 
the Shield. These rapids and waterfalls provide power 
for industries. Much of Canada’s mineral wealth lies in 
the Shield. Great forests grow in the southern half. The 
Shield is thinly populated because of its poor soil and 
short, cool summers. However, the mining and logging 
industries in the southern part have grown rapidly since 
the mid-1940's, and have attracted many new settlers. 
The northern part of the Shield is still a wilderness, 
sparsely inhabited by fur trappers and prospectors 

The Hudson Bay Lowland is a low, wet, rocky plain 
wedged between the Canadian Shield and the south- 
western coast of Hudson Bay. The Lowland extends 


apples, apricots, barley, beans, cabbage, celery, cherries, 
clover, corn, flax, grapes, oats, onions, peaches, pears, 
peas, plums, potatoes, raspberries, rye, soybeans, straw- 
berries, sugar beets, tobacco, tomatoes, turnips, wheat, 
cattle, dairy products, eggs, hogs, poultry. Forestry, 
lumber, pulpwood. Fishery, clams, cod, haddock, halibut, 
herring, lobsters, oysters, pickerel, salmon, sardines, 
scallops, smelt, swordfish, tuna, whitefish. Mina asbes- 
tos, clay, coal, copper, gold, iron, lead, lime, natural gas, 
nickel, palladium, petroleum, platinum, radium, salt, 
silver, stone, titanium, tungsten, uranium. Ёш, beaver, 
chinchilla, fox, mink, muskrat, squirrel. 

Flag: Canada has no official flag of its own, but flies 
the Canadian Red Ensign. See Fiac (color picture, 
Flags of Canada). 

National Songs: 
Canada.” 

National Symbol: Maple leaf. 

National Holiday: Dominion Day, July 1. 

Money: Basic unit, Dollar. For its value in U.S. dollars, 
see Money (table, Values). See also DOLLAR. 


“God Save the Queen” and “O 
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PROVINCES OF CANADA — — — — — —————————— 
RANK 


RANK DATE 


— NE WE GONE CN Y 77 МА “ЁЛ A noma 
Alberta Edmonton Sunny Alberta 255,285 4 1,123,116 4 Wild Rose 190 Alta. 
British Victoria Switzerland 366,255 3 1,398,464 3 Dogwood | 1871 B.C. 

Columbia of America (unofficial) 
Manitoba Winnipeg bar ar 246,512 6 850,040 6 Prairie Crocus 1870 Man. 
rovince 
New Brunswick Fredericton Loyalist 27,985 8 554,616 8 Purple Violet 1867 МВ. 
Province 
Newfoundland St. John’s — —— —— 155,364 7 415,074 9 Pitcher Plant 1949 Nfld. 
Nova Scotia Halifax Doorstep of 21,068 9 694,717 7 Trailing Arbutus 1867 N.S. 
a Continent 
Ontario Toronto Heartland of 412,582 2 5,404,933 1 Trillium 1867 Ont. 
ada 
Prince Edward Charlotte- Garden of the 2,184 10 99,285 10 Lady’s Slipper 1873 Р.Е. 
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Quebec Quebec Storied 594,860 1 4,628,378 2 Madonna Lily 1867 Que. 
Province 
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TERRITORIES OF CANADA 


AREA POPULA- TERR. 


TERRITORY CAPITAL SQ. MI. TION ABBR, 
Northwest — 1,304,903 19,313 N.W.T. 
Territories 


Yukon Territory Whitehorse 207,076 12,190 X. T. 


about 800 miles between Churchill, Man., and 
Moosonee, Ont. It is between 100 and 200 miles wide. 
Swamps and forests cover most of the Lowland. Few 
people live in this region. 

The Western Interior Plains region is the Canadian 
section of the Great Plains of North America. The area 
includes the northeastern corner of British Columbia 
and large parts of the provinces of Manitoba, Saskatche- 
wan, and Alberta, and spreads northward to the Arctic 
Ocean. Broad grasslands in the south are known as the 
Prairies. Farmers in this area raise Canada’s great wheat 
crops. The short, cool summers of the northern part of 
the Western Interior Plains make the area poor for 
farming. But the region has large deposits of lead, zinc, 
petroleum, and natural gas. 

The Western Mountain Region is sometimes called the 
Cordilleran Region. The tugged front range of the 
Canadian Rockies forms the eastern boundary of the 
region. The snow-capped peaks of the Rockies rise 
from 7,000 to almost 13,000 feet above sea level. 
Mount Robson, the highest peak in the Canadian 
Rockies, towers 12,972 feet above sea level in eastern 
British Columbia. Thousands of persons travel to the 
Canadian Rockies every year to see the beautiful moun- 
tain scenery and enjoy skiing, hunting, fishing, and 
other outdoor activities. 

A long, narrow valley called the Rocky Mountain 
Trench lies west of the Canadian Rockies, The platea; 
deep valleys, basins, and low mountains of the Interi 
Uplands lie in central British Columbia. West of the 
Uplands, the Cascade Range and the Coast Mountains 
form a rugged mountain wall bordering the Pacific 
Ocean. Mount Logan, the highest peak in Canada, 
towers 19,850 feet above sea level in the southwestern 
comer of the Yukon Territory. Another mountain 
range, partly covered by the Pacific Ocean, forms 
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Vancouver Island and the Queen Charlotte Islands. 

The Arctic Islands lie almost entirely within the 
Arctic Circle. The largest islands include !:llesmete, 
Baffin, and Victoria. 

Many of the islands have a low, barren surface simi- 
lar to coastal areas of the Northwest Territories. But 
mountains and icecaps rise from 6,000 to 10.000 feet 
above sea level on some of the islands in the northeast. 
The cold climate of the islands prevents trees from 
growing. Scattered groups of Eskimo support them- 
selves by fishing and hunting. Fur traders, missionaries, 
and weathermen live in small, isolated tracing posts 
along the coasts of the islands. 

Coast Line. Canada has the longest coast linc of any 
country in the world. Including islands, it extends about 
60,000 miles along the Atlantic, Arctic, and Pacific 
oceans and the great inland sea of Hudson Bay. 

The Atlantic Coast Line is 1 5,000 miles long. New- 
foundland and Nova Scotia have steep, rocky coasts. 
In most other areas, the land rises gradually from the 
Atlantic to long stretches of smooth sand beaches. 
Hundreds of bays and inlets provide fine harbors for 
fishing fleets. The largest bays include White, Notre 
Dame, Bonavista, Trinity, and Conception on the 
Island of Newfoundland, and the Bay of Fundy be- 
tween New Brunswick and Nova Scotia. The Gulf of 
St. Lawrence serves as an important fishing area and 
as the Atlantic gateway to Canada. 

Hudson Bay juts deeply into Canada, forming a great 
inland sea that lies entirely within the country. The 
bay and its branches, Hudson Strait and James Bay, 
have a total coast line of 7,000 miles. The treeless coast 
line is low along the Hudson Bay Lowland, but high 
and rocky in other areas. Ice covers the bay for about 
eight months a year, making it navigable only from 
July through October. In summer, ocean-going ships 
use the bay to carry grain from Churchill, Man., to 
other countries. 

The Arctic Coast stretches 32,000 miles, more than half 
the total coast line. For 400 years, explorers searched 
the straits, channels, gulfs, basins, and sounds that lie 
among the Arctic Islands to find the Northwest Passage 
to Asia. In 1906, the Norwegian explorer Roald 
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CANADA TOTAL PRODUCTION $13,011,000,000 


The map and graphs on this page tell the chief ways the 
people earn their living and the average yearly value 
of their main products. 


Manufacturing 
66% 


Agriculture 
19% 


ECONOMIC ACTIVITY Mining 15% 


Metal processing accounts for 20 per cent 
of Canada's income from manufacturing. 
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Amundsen became the first man to sail from the 


Auantic Ocean along the Arctic coast of Canada to the 
Bering Sea. See NORTHWEST PASSAGE. 

The Pacific Coast of Canada is 6,000 miles long. The 
rugged shore line rises steeply from the water to jagged 


ains. Magnificent fiords (long, narrow inlets of 
cut into the coast. Rocks and shoals dot the 
ıl waters and make navigation difficult. Important 
coasta! waters include Queen Charlotte Sound, the 
Straits of Juan de Fuca, and the Straits of Georgia. 
Rivers, Waterfalls, and Lakes. Canada has four great 
basins, or drainage areas: (1) the Atlantic Basin, (2) the 


шо! 
the s 
coast 


Hudson Bay and Hudson Strait Basin, (3) the Arctic 
Basin, and (4) the Pacific Basin. 

Ti- Atlantic Basin includes about 700,000 square 
miles in eastern Canada. The St. Lawrence River sys- 
tem and the Great Lakes drain some 360,000 square 


miles of the basin, The St. Lawrence, sometimes called 
“the Mother of Canada,” served as the chief route for 
colonists from Europe. With the Great Lakes, it forms 
the greatest water highway in North America. 

The Great Lakes are the largest group of fresh-water 
lakes in the world, Lake Michigan lies entirely within 
the United States, but the border between the United 
States and Canada passes through the other four Great 
Lakes and the rivers that connect them. These rivers 
are the Saint Marys, the Detroit, the St. Clair, and the 
Niagara. The Niagara River plunges over beautiful 
Niagara Falls, considered to be one of the scenic won- 
ders of the world. 

The Ottawa River is the longest branch of the St. 
Lawrence. It serves as one of Canada’s great sources of 
hydroclectrie power. Two other branches of the St. 
Lawrence, the Saguenay and St. Maurice rivers, also 
provide much power. The Montmorency River plunges 
275 fect over Montmorency Falls near Quebec, Que. 
The Hamilton River on the mainland of Newfoundland 
drops 245 feet over Grand Falls, one of the largest un- 
tapped sources of power in eastern Canada. Тһе St. 
John River is famous for its unusual reversing falls (see 
REVERSING FALLS OF SAINT JOHN). 

The Hudson Bay and Hudson Strait Basin covers about 
one third of the Canadian mainland. The Nelson River 
flows from Lake Winnipeg northeastward across the 
rocky Canadian Shield to Hudson Bay. The Nelson 
and its chief branches, the Winnipeg, the North and 
South Saskatchewan, the Red, and the Assiniboine, 
drain almost 400,000 square miles in the United States 
and Canada. The headwaters of the South Saskatche- 
wan River supply water to irrigate the farms of southern 
Alberta, Other rivers that flow into Hudson Bay or 
Hudson Strait include the Dubawnt, Churchill, Severn, 
Attawapiskat, Albany, Moose, Eastmain, and Koksoak. 

The Arctic Basin drains about 944,000 square miles of 
northwestern Canada. It includes parts of Alberta, 
Saskatchewan, Manitoba, the Northwest Territories, 
and the Yukon. The Mackenzie River system drains 
about half of the basin. The Mackenzie, including its 
longest branch, is 2,635 miles long. The Missouri is the 
only river in North America that is longer. The chief 
branches of the Mackenzie are the Peace and Athabasca 
rivers. These rivers drain large areas in the northern 
part of Alberta. 

The Mackenzie River system drains Athabasca, 
Great Bear, and Great Slave lakes. Great Bear, the 


CANADA 


largest lake lying entirely within Canada, covers 12,000 
square miles. Steamboats navigate almost the entire 
length of this northern chain of rivers and lakes. How- 
ever, cargoes must be carried overland past the rapids 
on the Slave River near the northern border of Alberta. 
Below the rapids, vessels sail north about 1,300 miles 
to the Arctic Ocean. 

The Pacific Basin includes about 400,000 square miles 
in British Columbia and the Yukon Territory. The 
longest river in the basin is the Fraser, which has cut a 
deep valley from the Canadian Rockies to Vancouver, 
B.C., where it empties into the Pacific Ocean. The 
Columbia River rises in the snow-covered mountains of 
southeastern British Columbia and flows southward 
into the United States. This mighty river flows through 
several navigable lakes, and serves as an important 
source of hydroelectric power. The Yukon River rises 
near the gold fields of western Yukon and flows west- 
ward to Alaska. Prospectors sailed the Yukon to the 
Klondike gold fields during the gold rush of the 1890's. 


Climate 


Most of Canada has long, cold winters. More than 
two thirds of the country has an average January 
temperature below zero. In some areas of the Arctic 
Islands, average January temperatures plunge below 
— 40°F. The coast of British Columbia has January 
temperatures above freezing. The only other areas with 
midwinter temperatures above 20°F. are southwestern 
Ontario and the southern coasts of Newfoundland, 
Nova Scotia, and New Brunswick. 

Northern Canada has short, cool summers. In the 
southern part of the country, summers are long and 
warm enough to grow crops. Average July temperatures 
range from above 70°F, in southeastern British Colum- 
bia and southwestern Ontario to below —35?F. in the 
northern Arctic Islands. Permanent icecaps cover parts 
of Baffin, Devon, and Ellesmere islands. The water 
around the Arctic Islands remains frozen nine months a 
year. In far northern Canada, only the top two or three 
feet of soil thaws out in summer. 

Some areas of the west coast receive more than 100 
inches of rain a year. The amount of water from rain 
and snow varies between 12 and 15 inches a year 
throughout most of the Prairies. Little snow falls, and 
most of the rain comes during the warm summer 
months. This helps make the Prairies ideal for grain. 

Southeastern Canada has a humid climate. The aver- 
age annual precipitation ranges from 30 inches in 
central Ontario to 55 inches on the Atlantic Coast of 
Nova Scotia. Heavy snowfalls blanket eastern Canada 
during the winter. More than тоо inches of snow a year 
falls on large areas of Ontario, Quebec, New Bruns- 
wick, and Newfoundland. 


Natural Resources 


Soil. Only about 132,000,000 acres, or about 5 per 
cent of the country, can be used for farming. This is 
because of such conditions as the cold climate, rugged 
mountains, and poor soil. Farmers raise crops and live- 
stock on about 97,000,000 acres. The rich black soil of 
the Prairies is the most fertile land in Canada. The 
gray-brown soil of the St. Lawrence-Lower Great Lakes 
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An Oil Worker holds a drilling bit used to tap the rich 
oil deposits of Alberto, Manitoba, and Saskatchewan. 


Lowlands also provides good farming. 

Minerals. The Canadian Shield is a vast treasure 
house of minerals, including gold, silver, platinum, 
copper, nickel, lead, zinc, iron, radium, and uranium. 
The richest known gold deposits lie in northern Quebec, 
northern Ontario, and the Northwest Territories. Ores 
containing copper, nickel, and platinum lie near Sud- 
bury, Ont. Deposits of uranium ores near Great Bear 
Lake, Lake Athabasca, in southeastern Ontario, and 
in the Blind River area near Lake Huron, make 
Canada a leading source of this strategic mineral. The 
government estimates that Canada has about 225,000,- 
000 tons of uranium ore. Northwestern Ontario, north- 
em Newfoundland, northern Quebec, and the Belcher 
Islands in Hudson Bay have large deposits of iron orc. 

The Appalachian Region has several important 
minerals. The world's largest deposits of asbestos and 
major deposits of ilmenite (titanium ore) lie in southern 
Quebec. Other mineral deposits in the Appalachian 
Region include iron, copper, lead, and zinc in New- 
foundland; coal, gypsum, and base metals (metals other 
than gold and silver) in New Brunswick; and much 
coal, salt, and gypsum in Nova Scotia. 

The Western Interior Plains have some of the world's 
richest deposits of petroleum and natural gas. Geologists 
believe that the deposits of bituminous sands (sands 
saturated with oil) along the Athabasca River are the 
largest known to man. These deposits may cover as 
much as 30,000 square miles and contain up to 250,- 
030,000,000 barrels of petroleum. The Western Interior 
Plains also have huge deposits of coal. Other minerals 
in the region include gypsum, salt, potash, and soda. 
Rich deposits of coal, lead, zinc, silver, copper, gold, 
tungsten, and iron lie in the Western Mountains. 

Plant Life. Canada has three great plant zones: (1) 
forests, (2) grasslands, and (3) the tundra. 

Forests cover some 1,600,000 square miles, or about 
half of the land area of Canada. However, less than 
half the forests have commercial value. Some trees 
stand in remote areas which lumbermen can reach only 
with great difficulty. 

Canada’s western forest stands in British Columbia 
and supplies about two thirds of the logs suitable for 
lumber. Valuable timber trees of the western forest in- 

clude Sitka spruce, western red cedar, western hemlock, 
and Douglas fir. Douglas firs along the Pacific Coast 
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Farms on the Flat, Fertile Prairies of Sos- 
katchewan grow half of Canada's giant wheat crop; 


sometimes grow as high as a 20-story office building. 

The southeastern forest covers parts of Ontario, 
Quebec, and the Atlantic Provinces of Newfoundland; 
Prince Edward Island, Nova Scotia, and New Bruns- 
wick. Lumbermen in this forest cut small quantities of 
sugar maple, beech, yellow birch, red and white oak, 
elm, ash, pine, spruce, cedar, and other trees. The 
northern forest stretches almost continuously across 
Canada between the Atlantic Coast and Alaska. 
Loggers can reach only the southern part of the forest, 
but this area supplies most of the country's pulpwood 
(wood used to make paper). Northern forest trees include 
spruce, balsam, fir, aspen, tamarack, and jack pine. 

Grasslands form the natural cover of the southern 
parts of Manitoba, Saskatchewan, Alberta, and the in- 
terior of British Columbia. Farmers plowed up much of 
the grasslands to prepare fields for grain crops. But 
ranchers still graze cattle on the remaining grasslands 
in southern Saskatchewan, southern Alberta, and the 
interior of British Columbia. Roses, anemones, butter- 
cups, and other flowers color the grasslands in the spring. 
Later in the year, daisies, asters, and goldenrods blos- 
som on the Prairies. 

The tundra is the treeless region that includes the 
northern part of the mainland and all the Arctic 
Islands. The long, cold winters and shortage of rain 
prevent trees from growing in this area. Some sections 
of the tundra have large meadows or Arctic prairies. 
Grass and sedge blanket the meadows, and poppies, 


Eskimos on remote Baffin Island in the Canadian Arctic examine а 
helicopter from a supply and inspection ship of the Eastern Arctic 


Patrol. The patrol makes an annual tour of far northern Canada. 
National Film Board 


Photographie Survey Corp., Ltd. 


dandelions, wallflowers, and other flowers brighten 
these areas. Other plants that grow on the tundra in- 
clude heather, lichens, and ferns, 

Animal Life. Black bears are common in many parts 
of Canada. The white polar bear lives on the icecaps 
and icebergs of the far north. Other fur-bearing animals 
include the wolf, coyote, fox, lynx, otter, marten, weasel, 
skunk, muskrat, beaver, and squirrel. A few small bands 
of musk oxen live on the Arctic Islands. Herds of 
caribou migrate between the treeless plains of far 
northern Canada and the forests farther south. Moose 
are found from Nova Scotia to the Yukon Territory. 
Graceful deer live throughout the country. Rocky 
Mountain goats and Rocky Mountain sheep scramble 
across the high, cold peaks of the Western Mountains. 
A few buffaloes and pronghorns (а type of antelope) 
live in parks and wildlife reserves. 

Most of the birds of Canada also live in the United 
States. Crows, ravens, starlings, and sparrows live 
throughout Canada. Game birds include pheasants, 
ducks, geese, grouse, partridge, snipe, and plover. 
Cranes, gulls, cormorants, albatrosses, fulmars, and 
petrels are among the water birds. Birds of prey include 
the golden eagle, bald eagle, owl, and hawk. All these 
birds nest in Canada during the summer and migrate 
south for the winter. The Canada jay, waxwing, pine 
grosbeak, and bunting are among the birds that stay in 
Canada throughout the long, cold winter. 

Fish are among Canada’s most important natural 
resources. Silvery chinook and other types of salmon 
swim off the Pacific Coast. Other Pacific fish include 


Glistening Glaciers flow through the barren, rugged mountains 
that rise on Ellesmere Island, the northernmost point of Canada. 
The island lies less than 500 miles from the North Pole. 
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herring, halibut, and pilchards (sardines). The Atlantic 
coastal waters abound with cod, hake, halibut, herring, 
mackerel, salmon, smelts, shad, flounders, and sardines 
Lobsters, clams, and oysters live off both coasts. White- 
fish, pickerel, pike, and tullibee (a type of whitefish) 
swim in Canadian lakes. Trout, bass, salmon, and other 
fighting game fish make Canada's rivers and streams 
ideal for sportsmen 

Conservation. Animal preserves in federal and pro- 
vincial parks protect wildlife, Laws protect animals by 
limiting hunting, fishing, and trapping. Irrigation 
projects have turned dry areas of Alberta, Saskatche- 
wan, and British Columbia into fertile farm land. The 
federal and provincial governments own most of the 
forests of Canada, and limit the number of trees that 
lumbermen can cut. Provincial governments administer 
mineral resources. See CONSERVATION, 


Life of the People 
The People. Canada has 16,080,791 people living in 


an area of almost 4,000,000 square miles. If the people 
were evenly distributed throughout the country, an 
average of about four persons would live on cach square 
mile. However, most Canadians live within 200 miles 
of the southern border, a strip of land that is less than 
one tenth of the country. The inhabited areas have a 
population density of about 43 persons to the square 
mile. Two thirds of the people live in cities and towns. 

Canada’s population has grown rapidly. Three times 
as many people lived in Canada in the 1950's as did in 
the early 1900's. During this same period, the popula- 
tion of the United States only doubled. About 1 of 
every 12 persons living in Canada has come as an im- 
migrant since World War П. 

French colonists first settled in Canada during the 
early 1600's. For the next 150 years, France ruled east- 
ern Canada as the colony of New France. About 10,000 
French came to the colony during this period. About 
65,000 French Canadians lived in the area when French 
rule ended in the early 1760's. Since then, there has 
been little immigration from France, but the French- 
Canadian population has grown to about 5,000,000, or 
almost one third of the population. Most French Ca- 
nadians live in Quebec province. 

French settlement has made Quebec unique com- 
pared to other provinces. French-Canadian farmers 
have long, narrow farms that extend back from the 
highways and rivers. The farm houses stand close to 
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National Film Board 
The Canadian Section of the Alaska Highway cuts 
through the forested wilderness of the western mountains. This 
section of road links Dawson Creek, B.C., and Fairbanks, Alaska. 


each other along the highways, making the roads look 
almost like village streets. The steep-roofed houses are 
built in traditional French styles, some of which re- 
semble those of various districts in France. Quebec is a 
modern industrial region, but some areas still have cov- 
ered wooden bridges, horse-drawn carriages, and out- 
door ovens, 

British settlers arrived in Newfoundland and Nova 
Scotia before the French lost Canada to England. 
Halifax, N.S., was founded in 1749. About то years 
later, pioneers from New England settled on the shores 
of the Bay of Fundy. They replaced the Acadians who 
were exiled in 1755 (see Acana). The first Scottish 
settlers came to Pictou, on the northern shore of Nova 
Scotia, in 1773. Many Scots emigrated to Canada 
during the late 1700’s and early 1800's, and their 
descendants now occupy most of the eastern parts of 
Nova Scotia and Prince Edward Island. Many persons 
on Cape Breton Island, off Nova Scotia, speak Gaelic 
and live much as do people in the Scottish Highlands 
(see GAELIC LANGUAGE). 

At the end of the American Revolutionary War, more 
than 40,000 persons, mostly of British origin, moved to 
Canada from the United States, because they wanted 
to remain British citizens. They and their descendants 
are known as United Empire Loyalists. Their settle- 
ments in New Brunswick and southern Ontario started 
the development of those areas. (See UNITED EMPIRE 
Loyaust.) English, Scottish, and Irish settlers flocked 
to Canada in the 1800's. 

Other European Peoples began coming to Canada in 
large numbers during the late 1800's. They settled 
chiefly on the farm lands of the Prairies and in the 
growing industrial cities. This wave of new settlers con- 
tinued until World War I. Another great wave of im- 
migrants came to Canada after World War II. More 
than 1,000,000 Europeans came to Canada during the 
10-year period following the war. These peoples include 
Germans, Ukrainians, Netherlanders, Scandinavians, 
and Poles. Canada has about 18,000 Negroes and 


94 


National Film Board 
An Indian Cowboy herds cattle on one of the huge ranches 
that cover the rolling grasslands in western Canada. About 
160,000 Indians make their homes in the country. 


72,000 Orientals living in the country. See IMMIGRATION 
AND EMIGRATION (diagram). 

The Indians and the Eskimos lived in what is now 
Canada before the first Europeans reached the country 
in the late 1400. The Eskimos lived by hunting and 
fishing in the far north. Today, less than 10,000 Eskimos 
live in widely scattered settlements between Greenland 
and Alaska. Some of them still hunt and fish, but many 
work in mining and transportation. 

The Indians roamed the forests and grasslands of 
central and southern Canada. The chief Indian groups 
included the Iroquois, Huron, Algonkian, Athapascan, 
Sioux, Salish, and Haida. Most of the 160,000 Indians 
in Canada belong to these groups. Today, most of them 
live on reserves (reservations) as wards of the federal 
government. See ESKIMO; INDIAN, AMERICAN. 

Language. Canada has two official languages, French 
and English. Both appear on the country's postage 
stamps and money. French-Canadian representatives in 
the Canadian Parliament may debate in their own lan- 
guage. Over 1,700,000 Clanadians speak both languages: 

Family Life differs little from that in the United 
States. Except in French-speaking Quebec, visitors 
from the United States see few differences between 


Canadia: American ways of life. The average 
family in ! Canada and the United States has three 
ot four me Canadians carn а little less than do 


Americans, but they have about the same standard of 


h-Canadian 


living. Fr usually their 
children more strictly than do parents in the United 
States. French-Canadian girls must ask their parents for 
permission to marry, and wives take little part in ac- 
tivities outside the home. 

Canadians and Americans enjoy the same sports and 
games. Hockey is the national game of Canada (see ICE 
Hockey from both the United States and 
Canada compete in the National Hockey League, the 
world’s leading professional hockey league. However, 
almost all the players are Canadians. Other popular 
sports include baseball, football, and lacrosse. Ca- 
nadians have played lacrosse since they adopted this 
fast-moving sport from the Indians in the early 1800's 
(see Lacrosse). The ancient Scottish game of curling 
is played throughout most of Canada during the winter 
(see CURLING). 

City Life. The Canadians usually do not erect build- 
ings as tall as those in American cities. Nor do they 
clutter the cities with as many advertising billboards. 
City people ride to work in buses, streetcars, and auto- 
mobiles that jam the streets. They shop in stores whose 
shelves are piled with the same kinds of goods found in 
American stores. 

Most cities in Canada were founded as trading cen- 
ters for the surrounding area. They still serve this 
purpose, but most of them have also become manu- 
facturing centers. 

Two Canadian cities, Montreal and Toronto, have 
more than 1,000,000 persons living within their metro- 
politan areas. Cities with more than 100,000 people are: 
Calgary and Edmonton, Alta.; Hamilton, Ottawa, and 
Windsor, Ont.; Quebec, Que.; Vancouver, B.C.; and 
Winnipeg, Man. For separate articles on Canadian 
cities, see the Related Articles with the articles on the 
provinces and territories. 
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Fishing Villages Hug the Hilly Coast of Newfoundland, one of the Atlantic Provinces. 
Rugged Canadian fishermen bravely face the dangers of the sea in their daily work. 
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are large, averaging more than 1,000 acres in the grain- 
growing area. The small wooden farmhouses stand far 
apart on the flat countryside. Other buildings on the 
farms include rows of wooden or steel granaries and 
long, low sheds used to store machinery. Tall grain 
elevators mark the railroad stations in cach area. The 
farmers buy most of their supplies in the neat, clean 
towns that surround the stations, They sell much of 
their wheat through cooperative marketing organiza- 
[c lana 
About two thirds of the farms have electricity. Most 
farmers own tractors and other power machinery. Farms 
in British Columbia and the Adantic Provinces (Nova 
Scotia, New Brunswick, Prince Edward Island, and 
Newfoundland) are generally smaller than those in 
other areas. Many have less than 100 acres, while the 
average Canadian farm covers about 300 acres. For a 
description of country life in Quebec, see QUEBEC (Life 
of the People). 

Arctic Life. The vast Arctic region of northern Canada 
has the smallest population in the nation. The Eskimos 
live by hunting, fishing, and selling furs at remote 
trading posts, or by working in mining camps. Eskimo 
hunters still hunt seals in light, skin-covered boats 
called kayaks (see KAYAK). The Eskimos travel across the 
snow and ice on komatiks, or sleds pulled by teams of 
powerful dogs (see Eskmo Doc). A few traders and 
constables of the Royal Canadian Mounted Police live 


tions (see Cooperative n Cooperatives]) 


Malak, Ottawa; National Film Board 
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in the Arctic. Meteorologists at isolated posts send fre- 
quent weather reports to the south by radio. Members 
of the armed forces of Canada and the United States 
man radar stations that serve as the first line of defense 
against attack from across the Arctic. 


Work of the People 


Canada’s economy has probably grown faster since 
World War II than that of any other nation. The 
people produced five times as many products and serv- 
ices in the mid-1950's as they did in 1939. During this 
period, Canada grew from a producer of raw materials 
to become one of the world's leading manufacturing 
countries. 

About 46 of every 100 Canadians work in transporta- 
tion, communication, trade, and other service occupa- 
tions. The expansion of the economy and the growth 
of population has required many new mechanics, doc- 
tors, teachers, salesmen, technicians, and others to serve 
the people. 

One of the chief results of Canadian growth has been 
the rise of manufacturing and construction. About 34 
of every 100 Canadians work in these industries. More 
Canadians work in factories than anywhere else. 
Canada's fast-growing economy has increased the need 
for construction workers to build roads, canals, factories, 
power plants, pipelines, homes, and buildings, and to 
develop mines throughout the country. 

About 20 of every 100 workers make their living in 
farming, fur trapping, fishing, forestry, and mining. 
Since World War II, farming, fishing, and fur trapping 
have decreased in relative importance, while mining 
has increased greatly. 

Manufacturing and Processing provide the most im- 
portant economic activity in Canada. These industries 
employ about one fourth of the workers and produce 
almost one third of the national income. Canada ranks 
among the 10 leading industrial nations of the world. 

The manufacture of wood pulp and paper ranks as 
a leading industry. Canada produces about 6,000,000 
tons of newsprint a year, more than half the world total. 


Three fourths of the newsprint used in the United 
States comes from Canada. Canada also manufactura 
about 1,600,000 tons of other types of paper annually; 
The largest wood pulp and paper mills are in Ontari 
Quebec, British Columbia, and Newfoundland. Trois 
Rivières, Que., is the greatest wood-pulp and paper 
center in the world. 

Another very important industry in Canada is the 
smelting and refining of nickel, aluminum, zine, cope 
per, lead, and other nonferrous metals. Plants at Arvida, 
Que., and Kitimat, B.C., manufacture aluminum from 
imported ores, Canada is second only to the United 
States in the production of this valuable metal. 

The manufacture of motor vehicles rose from fifth 
place among Canadian industries in 1939 to third place 
in the mid-1950's. More than 360,000 automobiles a 
year rolled off Canadian assembly lines in the mide 
1950's. Oshawa, Oakville, and Windsor, Ont., are the 
centers of Canadian motor-vehicle production. 

Steel mills at Hamilton and Sault Ste. Marie, Ont, 
and at Sydney, N.S., make Canada onc of the leading. 
steel producers in the world. Other leading Canadian 
industries include petroleum products, leather products; 
airplanes, railroad cars, chemicals, clothing, textiles, 
meat slaughtering and packing, and the processing of 
butter and cheese. 

Agriculture. Canada ranks among the world's lead- 
ing producers of barley, flax, oats, and wheat. However, 
the value of the livestock and dairy products is far 
greater than that of the grain and other field crops. 

Wheat, the chief crop, grows on about one of every: 
seven acres of farm land. Farmers harvest most of the 
wheat on the treeless plains of the Prairie Provinces. 
Farmers in these areas also grow most of the country’s 
barley and rye, and much hay and clover. Irrigated 
areas in southern Alberta produce about half of 
Canada’s sugar beets. Ranchers herd cattle in the drier 
areas of the prairies, and in the foothills of the Canadian 
Rockies. Farmers in the Prairie Provinces also raise 
dairy cattle and hogs. 

Most farmers in eastern Canada raise livestock, 
forage crops (oats, hay, and corn), and other crops. 
Many farmers in Ontario, Quebec, and the Atlantic 
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Uranium Mines а} Quirke 
Lake, Ont., stand in one of the 
world's richest uranium areas. 
The round buildings contain mill- 
ing equipment which processes 
the raw ore. The mine's entire. 
daily output is hauled away in 
a single truck. 


р: ise dairy and beef cattle, hogs, and poultry 


м ^ntario has fields of fine tobacco. Southern 
о 1 Quebec also produce tomatoes, corn, peas 
bea other vegetables, The area near Niagara 
Fall s peaches, grapes, and other fruits. South- 
wes (tario produces sugar beets and com. New 
Bruns and Prince Edward Island are noted for 
px Apple trees blossom in orchards in the 
Ar Valley of Nova Scotia. 

N can dairy farms dot the Fraser Valley in 
Br umbia. Apples and other fruits grow in the 


Ok Valley of this province. British Columbia 
fine poultry farms, and market gardens 
that raise vegetables and fruits. 


Mining is one of the largest and fastest-growing 
Car industries. The country ranks among the 
w iders in the production of nickel, copper, gold, 
zir lead, silver, asbestos, uranium, petroleum, 


netals of the platinum group (platinum, pal- 
hodium, ruthenium, and iridium). In the 
d 1950's, Canadian miners developed new 
»osits throughout the country, Much of this 
calth came from the vast rock formations of the 
adian Shield. The value of Canadian mineral pro- 
skyrocketed from about $560,000,000 in 1941 to 
about $2,000,000,000 in the mid-1950's. 

Canada produces about 165,800 tons of nickel a year, 
or about four fifths of the world's supply. Most of the 
nickel comes from mines near Sudbury, Ont. The mines 
of Sudbury also are the leading Canadian source of the 


platinum-group metals. Canada produces about two 
thirds he world's supply of these metals. Sudbury 
also mines copper and small amounts of iron. 

Quebec produces much lead, copper, zinc, and 
ilmenite. Northern Manitoba is an important nickel- 


and copper-mining area. British Columbia ranks as the 
leading Canadian producer of silver, lead, and zinc. 
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more than 170,000,000 barrels in the mid- 


nine tenths of the petroleum and most of the ural gas 


produced in Canada comes from wells in Alberta. A 
network of pipelines carries petroleum and natural gas 
to the populated arcas of Canada. Construction of the 
world's longest natural gas pipeline began in 1:956 
Over 60 per cent of this Trans-Canada Pipeline was in 
operation by 1957. Natural gas flowed from the Alberta- 
Saskatchewan border to the eastern cities of Fort Wil- 
liam and Port Arthur, Ont., 
Montreal and Ottawa. The Trans-Mountain Pipeline 
carries petroleum and natural gas across the. Rocky 
Mountains from Edmonton, Alta., to Vancouver, В.С 

For many years, Canadians mined small quantities of 
iron ore in Newfoundland and northern Ontario. Since 
World War II, new mines have been opened at Steep 
Rock Lake and Marmora, Ont., and on the border 
between Quebec and Newfoundland. Canadian iron- 
ore production rose from about 1,135,000 tons a year in 
the mid-1940's to more than 15,800,000 tons in the mid- 
1950's. Today, the country ranks as one of the world's 
10 leading iron-ore producing countries. 

Prospectors discovered the first Canadian deposits of 
pitchblende, the chief source of uranium and radium, 
in the Great Bear Lake region in the early 1930's. Since 
then, other uranium mines have begun production on 
the northern shore of Lake Athabasca, and near Blind 
River and Bancroft in Ontario. These mines have made 
Canada one of the world's leading sources of uranium. 
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The Giant Canadian Wood 
Products Industry produces 
lumber, wood pulp, and three 
fourths of the rolls of paper 
used to feed the presses of 
American newspapers. 
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Canada mines about two thirds of the world’s as- 
bestos, mostly in southern Quebec. Canadians also 
mine large quantities of gypsum in Nova Scotia, New 
Brunswick, and Ontario. Soft coal comes from Nova 
Scotia, New Brunswick, Saskatchewan, Alberta, and 
British Columbia. 

Forest Products. Loggers cut down spruce, hemlock, 
pine, fir, and other trees, and send them to mills that 
convert them to paper, lumber, and wood pulp. Logging 
is carried on all year in western Canada. In the east, 
loggers cut trees only in the winter when the streams 
are frozen. Canada is one of the largest lumbering 
countries in the world. The country produces about 
7,500,000,000 board feet of lumber each year. Almost 
half of the lumber comes from the fir forests of British 
Columbia. The country also produces more than half 
the world’s newsprint and more than one fourth of the 
wood pulp. 

Fisheries. Canada is one of the top 10 fishery coun- 
tries in the world. Canadian fishermen catch about 
1,000,000 tons of fish and other sea food a year on the 
Atlantic and Pacific coasts, on the Great Lakes, and on 
many smaller lakes on the Canadian Shield. 

The Atlantic Fisheries. Fishing along the coastal 
waters of Newfoundland and Nova Scotia has flourished 
since colonial days, and is Canada’s oldest industry. 
There are two kinds of fisheries in the Atlantic: (1) 
inshore, or coastal, fisheries, and (2) deep-sea, or bank, 
fisheries. Inshore fishermen go out daily in small motor 
boats from ports along the coasts. Most of the deep-sea 
fishermen use power-driven ships known as trawlers 
(see TRAwrLING). Cod and haddock are the chief fish 
caught in the Atlantic. Lobsters trapped in shallow, in- 
shore waters are almost as important as the fish caught 
in the Atlantic. Other Atlantic fishery products include 
halibut, sardines, smelts, oysters, scallops, and clams. 

Pacific Fisheries. The glistening salmon caught near 
the mouths of the Fraser and Skeena rivers are the most 
important product of the Pacific Coast. Canneries and 
freezing plants along the coast prepare the salmon for 
market. Other fishery products of the Pacific include 
halibut, pilchards, and oysters. J 

The Inland Fisheries provide fresh fish for central 
Canadian markets. Whitefish, pickerel, blue pickerel, 
trout, pike, and perch are the leading fish caught in the 
rivers and lakes. 

Furs. The fur trade was the chief source of Canadian 
wealth in the 1600’s and 1700’s. Fur trappers still catch 
animals in the remote regions of the north, but trapping 
has declined in importance. Wild furs account for less 
than three fifths of the total fur trade, and are being re- 
placed by products of fur farms. The chief wild furs 
include muskrat, white fox, beaver, ermine, and squirrel. 
Animals raised on fur farms are mostly various types of 
mink, fox, and chinchilla. 

Electric Power. Canada ranks second only to the 
United States in the production of electricity with water 
power. Hydroelectric plants generate more than nine 
tenths of the nation’s electricity. About 99 of every 100 
city homes and 66 of every 100 farm homes have 
electricity. 

Quebec generates about half of the electricity pro- 
duced in Canada. The 1,408,000-horsepower Beau- 
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harnois power development on the St. Lawrence 
and the 1,200,000-horsepower Shipshaw power р] 
on the Saguenay River are the country’s leading pow 
projects. They are among the largest powcr projects 
the world. The tumbling waters of Niagara Falls g 
crate much of the electricity used in Ontario 

In the 1950's, one of the greatest power d 
in Canada transformed the remote India: 
Kitimat, B.C., into one of the largest al 
ducing centers in the world. Water from the N 
reservoir flows through a 10-mile tunnel bored throug 
a granite mountain, and supplies the 600,000-horse 
power Kemano power plant. This plant stands inj 
cavern 700 feet long, blasted out of the side of a mo In 
tain. Power lines carry the electricity 59 miles across tht 
mountains of British Columbia to the huge aluminum 
plant at Kitimat. 

The government completed construction of the 
Canadian atomic electric-power plant in 1957. 
plant stands at Des Joachims, Ont., near Canadai 
atomic-research station at Chalk River, Ont. Ё 
additions to the plant went into operation in 1960. 
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sold more to other countries than it bought. The тарі 
growth of the Canadian economy increased the demand 
for imported goods, and, in the mid-1950's, Canad 
imported slightly more than it exported. Canada ex 
ports about one third of the products produced in th 
country and imports about one third of the goods it 

The United States buys about two thirds of Canada’s 
exports, and furnishes about three fourths of its import 
Great Britain receives about one fifth of Canada's @ 
ports, and supplies about one tenth of its imports 
Canada also trades with West Germany, Japan, Vene 
zuela, Brazil, India, and other nations. І 

Canadian exports to the United States include news 
print (the country’s chief export), lumber, wood р! 
minerals, fish, and beverages. The chief product 
Canada buys from the United States include coal, iro 
and steel, motor vehicles and parts, fruits, raw cotton 
textiles, petroleum, and chemicals. Canada expott 
wheat, metals, lumber, paper, and tobacco to Greal 
Britain. In return, Canada buys cotton and woolel 
textiles, machinery, and beverages. | 

Transportation has developed rapidly in Canad 
since the early days when fur traders and other travelet 
paddled canoes on the rivers and lakes. Airlines, гай 
roads, and highways serve all populated areas. 

Aviation developed in Canada after World Wat ^ 
when former air force pilots began flying pontoon 
planes to serve mining and lumber camps in the 1 
studded northland. At the same time, provincial govel 
ments began using airplanes to fight forest fires. — 

Two major airlines serve Canada. The governmen! 
owned Trans-Canada Air Lines, established in 19% 
and the privately owned Canadian Pacific Air Lines 
organized in 1942, fly throughout Canada and to 06 
countries. Canada also has four smaller airlines. EP 
teen airlines from other countries have flights to am 
from Canadian airports. The most important. 9 
Canada's 500 airports include Malton at Toronto; Do 
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airports at Winnipeg, Man.; 


couver, B.C.; and Gander and 


Canada ranks third among the nations of 


oad mileage, with more than 43,100 


Only the United States and Russia have 


tilroad in Canada was built between La- 
n, Que., in 1836. Today, Canada has 
systems and several shorter lines. The 
wned Canadian National Railways oper- 
in 24,000 miles of track. The privately 
Railway 


in Pacific has about 17,000 


Highways connect the towns and cities of 

first highway in the country linked the 
and Montreal when the French con- 
ida. Canada now has more than 500,000 
Less than 200,000 miles are surfaced and 
onh 30,000 miles are paved. In 1950, the federal 
cial governments began construction of the 


1e bec 


5.0 Trans-Canada Highway from St. John's, 
New 


Vancouver, B.C. The Canadian section of the 
Alas! lighway runs from Dawson Creek, B.C., to the 
bord. Alaska (see ALASKA HIGHWAY). 


Mc ın 3,500,000 trucks and automobiles travel 


on ( la's roads. Only the United States, Great 
Britai d France have more automobiles. 
Shit Canada has about 80 seagoing merchant 


hips ping lines from many other countries serve 


Canadien ports. Montreal is Canada's chief port. Other 
impo Canadian ports include Vancouver, B.C.; 
Halifax. N.S.; Quebec and Trois-Riviéres, Que.; and 
St. John. N.B. Important ports on the Great Lakes in- 
clude | Arthur and Fort William on Lake Superior, 
and Hamilton and Toronto on Lake Ontario. 
Waterways, The Great Lakes provide the greatest in- 


land waterway in the world. Ships carrying iron ore, 
petroleum, grain, and other products sail between 
Lakes Superior and Ontario. The Sault Sainte Marie, 
or Soo, Canals allow ships to sail past the rapids of the 
Saint Marys River. The Welland Ship Canal carries 
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The St. Lawrence Seaway, built by Canada 

and the United States, was officially opened in June 


by Queen Elizabeth П and President Dwight D 


hower. Canada spent $2 


000,000 on the project 
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ada's five main Gr Lakes ports now engage 


in direct overseas trade. They are Fort William, Ham- 
ilton, Port Arthur, Sarnia, and Toronto. See Sart 
LAWRENCE SEAWAY 


Communication. The Halifax Gazette (now The Royal 
Gazette), founded in i 


752, was the first newspaper in 
Canada 
8o dailies printed in English and about 10 in French 


Ihe Canadian press now includes more than 


The English-language papers have a daily circulation of 
The French 
about 650,000 copies a day. Canada also has more than 


about 3,200,000 copies newspapers sell 
goo weekly newspapers with a total circulation of about 
6,000,000. About 600 magazines are published in Can- 
ada, with a total circulation of over 11,000,000. Canada 
publishes about 900 books in an average year. 
Toronto is the center of Canadian publishing in the 
English language. The three daily newspapers with the 
largest circulations are The Toronto Daily Star, The 
Toronto The Toronto Globe and Mail. 
Other large English-language newspapers include The 
Vancouver Sun and Montreal’s Star and Gazette. Na- 
tionally known magazines published in Toronto in- 
clude The Financial Post, Saturday Night, Chatelaine, and 
Maclean's Magazine. Montreal is the center of the French 
press, and has the largest French newspaper, La Presse. 
Radio and Televiston. 'The first Canadian radio sta- 


Telegram, and 


tion began regular broadcasts from Montreal in 1920. 
The first Canadian television stations, СВЕТ in Mont- 
real and СВІТ in Toronto, started operating in 1 


The Stratford Shakespearean Festival Theater at Stratford, Ont., houses a 
famous summer drama festival. Actors, such as these in Richard IIl, perform on an 
open stage similar to those used in Shakespeare's time. 
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The government-owned Canadian Broadcasting Cor- 
poration (CBC) supervises all broadcasting and tele- 
casting. It operates 22 radio stations and 10 television 
stations. The CBC also operates three radio networks 
(two English and one French) and two television net- 
works (one English and one French). Canada has more 
than 200 radio stations and over 40 television stations, 
all privately owned. Some stations form part of the 
networks operated by the CBC. In 1958, engineers com- 
pleted the world’s longest single microwave telephone- 
television network (3,900 miles), extending from Sydney, 
N.S., to Victoria, B.C. 

Telephone and Telegraph. The human voice was first 
carried over an outdoor telephone wire in Canada. 
Alexander Graham Bell tested his invention in August, 
1876, on an 8-mile, one-way line between Brantford and 
Paris, Ont. Canada has about 18,000,000 miles of 
telephone wires connecting 5,000,000 telephones. The 
Bell Telephone Company of Canada operates about two 
thirds of the telephone service, chiefly in Quebec and 
Ontario. Other companies, some owned by provincial 
governments, operate the rest of the system. Canadians 
make more telephone calls per person than any other 
people in the world. An average of about 500 calls per 
person are made in the country every year. The first 
transatlantic telephone cable linked Clarenville, Newf., 
and Oban, Scotland, in 1956. 


CANADIAN COLLEGES AND UNIVERSITIES 


Name Location Enrollment 
Acadia Univ. Wolfville, N.S. 921 
Alberta, Univ. of Edmonton, Alta. 7,869 
Assumption Univ. of 
„Windsor Windsor, Ont. 2,001 
Bishop’s Univ. Lennoxville, Que. 299 
British Columbia, 

Univ. of Vancouver, B.C. 14,857 
Carleton Univ. Ottawa, Ont. 2,199 
Dalhousie Univ. Halifax, N.S. 1,607 
Laval Univ. Quebec, Que. 13,982 
McGill Univ. Montreal, Que. 15,186 
McMaster Univ. Hamilton, Ont. 2,385 
Manitoba, Univ. of Winnipeg, Man. 5,259 
Memorial Univ. of 

Newfoundland St. John’s, Newf. 1,134 
Montreal, Univ. of Montreal, Que. 14,800 
Mt. Allison Univ. Sackville, N.B. 1,761 
Mt. Saint Vincent Coll. Halifax, N.S. 744 
New Brunswick, Univ. of Fredericton, N.B. 1,382 
Nova Scotia Tech. Coll. Halifax, N.S. 289 
Ottawa, Univ. of Ottawa, Ont. 7,022 
Queen's University 

at Kingston Kingston, Ont. 4,359 
Sacré-Coeur, Univ. of Bathurst, N.B. 110 
St. Dunstan's Univ. Charlottetown, P.E.I. 258 
St. Francis Xavier Univ. Antigonish, N.S. 2,002 
St. Joseph’s Univ. St. Joseph, N.B. 253 
St. Louis Univ. Edmundston, N.B. 152 
St. Mary’s Univ. Halifax, N.S. 550 
St. Thomas College Chatham, N.B. 105 
Ste.-Anne, Collége Church Point, N.S. 247 
Saskatchewan, Univ. of Saskatoon, Sask. 9,036 
Sherbrooke, Univ. of Sherbrooke, Que. 3,392 
Sir George Williams Univ. Montreal, Que. 7,686 
Sudbury, University of Sudbury, Ont. 1,048 
Toronto, Univ. of Toronto, Ont. 30,534 
Western Ontario, Univ. of London, Ont. 5,102 


Each of these degree-granting schools has an article in WORLD BOOK 
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The first Canadian telegraph service was cstablished 
between Toronto and Hamilton, Ont., in 1846. This 
system has expanded to more than 50,000 miles of lines 
that link all parts of Canada. The federal government 
and several railway and telegraph companies operate 
the telegraph systems. 

Mail Service. Benjamin Franklin helped establish the 
first postal service in Canada while he was postmaster 
general of the British colonies in America during the 
mid-1700’s. He opened Canada’s first post offices at 
Quebec, Montreal, and Trois Rivières, Que., in 1763. 
"Today, about 12,000 post offices handle Canadian mail, 


Activities of the People 


Education. The provinces of Canada, like the states 
of the United States, have their own school systems. The 
federal government controls only the schools in the 
territories. The school systems vary from province to 
province. There are two main types of Canadian 
schools, English-language and French-language. 

In all the provinces except Quebec, almost all the 
schools teach in English and resemble schools in the 
United States. Most of them are coeducational and 
have eight elementary grades. High-school training re- 
quires four years in most provinces, but it requires 
five in Ontario. Most college students take a three- 
year course leading to a B.A. degree. A student who 
wants to take an honors degree in a subject such as 
mathematics, history, geography, or biology must spend 
an extra year in undergraduate school. An honors de- 
gree is required to work for advanced degrees such as an 
М.А. or Ph.D. The leading English-language universi- 
ties include the University of Toronto, the University of 
British Columbia, McGill University, and Queen's 
University at Kingston. 

Alberta, Saskatchewan, Ontario, and Newfoundland 
have some separate schools, controlled by religious groups 
but supported by public funds. Quebec has two school 
systems, Roman Catholic and Protestant, both sup- 
ported by public funds. The Protestant schools teach 
in English. Roman Catholic schools teach in French, 
because most of the Roman Catholics аге French 
Canadians. About half the teachers in the French- 
language schools are nuns or priests. In these schools, 
boys and girls attend separate classes throughout their 
education. Students go to elementary school for seven 
years, after which they may enter a coll ge classique, OF 
classical college. Most of the classical colleges are for 
men only. The classical college grants a B.A. degree 
after an eight-year course. Students must have a B.A. 
degree to enter a university. The leading French- 
language universities include the University of Mont- 
real and Laval University, the oldest university in 
Canada. Laval University was founded in 1663 as the 
Seminary of Quebec and became a university in 1852. 

Education in Canada probably began in 1620, whe? 
Madame de Champlain, wife of the governor of New 
France, taught French to a group of Indians. The 
Jesuit College of Quebec opened to classes of French 
and Indian boys in 1635, and the Ursuline Convent was 
established in Quebec in 1639 for girls, English schools 
were not established until the late 1700's. 

Libraries and Museums. Canada has over 850 pub- 
lic and regional libraries. They are available to about 
four fifths of the people. There are also more than 260 


lee Hockey originated in 


Canado in rhe 1870's, and be- 

come stional sport. Huge 
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ploy у games, 

college and university libraries, about 200 libraries 
operated by the provincial and federal governments, 


and more than 130 libraries run by business, profes- 


sional, and technical societies. See LIBRARY (Canadian 
Libraries 

The National Museum in Ottawa has large collec- 
tions and exhibits showing Canadian geology, botany, 
zoology. and anthropology. The Royal Ontario Mu- 


seum in Toronto, the largest provincial museum, is 
famous for its exhibits of archaeology, ethnology, 
mineralogy, and paleontology. Montreal has several 
fine muscums. Saskatchewan’s natural history museum 
in Regina opened in 1955. 

Religion. The early French settlers brought the 
Roman Catholic faith to Canada, and today more than 
6,000,000 Canadians are Catholics. About half the 
Roman Catholics live in the province of Quebec, and 
most of the rest live in Ontario. Most other Canadians 
are Protestants. The 2,900,000-member United Church 
of Canada is the largest Protestant group. About 2,000,- 
000 persons belong to the Anglican Church of Canada. 
The country also has about 800,000 Presbyterians, 
500,000 Baptists, 445,000 Lutherans, and 200,000 Jews. 

Churches play an important part in Canadian social 
life. This is especially true in Quebec, where many 
towns grew up around parish centers. The boundaries 
of farm towns in Quebec generally follow those of the 
Roman Catholic parishes. Churches are among the old- 
est and most beautiful buildings in Quebec cities. 

The Arts have developed slowly in Canada. Some of 
the most notable accomplishments of Canadians have 
been in literature. See CANADIAN LITERATURE. 

Architecture in Canada has been greatly influenced by 
European tradition. The homes and public buildings 
of the province of Quebec are patterned after those of 
France. Many of the fine Canadian hotels resemble the 
chateaux (castles) of the Loire Valley of France. The 
Chateau Frontenac, a hotel overlooking the city of 
Quebec, is an outstanding example of this type of 
architecture (see Quesec [city], picture). The brick and 
stone homes of Ontario resemble houses in England and 
Scotland. The parliament buildings at Ottawa and the 
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University College in Toronto are fine examples of 
Gothic architecture (sec GOTHIC ART). 

Painting. Canada produced few important painters 
before the mid-1800’s. Paul Kane (1810—1883) won 
fame for his painting of life among the Indians of 
western Canada in the late 1840’s, and Cornelius 
Krieghoff (1812 -1872) was a well-known painter of 
French-Canadian life. In the 1900's, Clarence Gagnon 
(1881-1934) painted the life and countryside of 
Quebec province. 

Perhaps the most notable group of painters in the 
early 1900's was the original Group of Seven. This group 
included Lawren Harris, Arthur Lismer, A. Y. Jackson, 
J. E. Н. MacDonald, Franklin Carmichael, Franz 
y. Their can pre- 
sent a vivid record of the Canadian countryside. Tom 
"Thompson was unexcelled in his paintings of the wild 
landscape of Algonquin Park in Ontario. Sir Wyly 
Grier and Kenneth Forbes won fame as portrait painters 
in the 1900s. Arthur Heming is famous for his paintings 
of the north woods. Charles William Jeffries is noted 
for his pictures of historical subjects, and Emily Carr 
produced fine paintings of the Indians of the west coast. 

The most important art galleries in Canada include 
the National Gallery of Canada at Ottawa, the Toronto 
Art Gallery, and the Montreal Art Gallery. 

Music. European settlers brought their songs with 
them to Canada. The people of Quebec and the Atlan- 
tic Provinces still sing hundreds of old French, English, 
and Gaelic songs. 

Montreal and Toronto are the chief Canadian musi- 
cal centers. Sir Ernest Campbell MacMillan, one of 
Canada's leading musicians, developed the Toronto 
Symphony Orchestra and the Toronto Mendelssohn 
Choir into outstanding musical groups during the 193078. 
The operatic tenor Edward Johnson served as general 
manager of the Metropolitan Opera Company of New 
York between 1935 and 1950. Emma Albani (1847— 
1930) was another famous Canadian opera star. Healey 
Willan, a famous Toronto organist, composed the first 
Canadian opera in 1937. 

Crafts. The Indians have been skilled craftsmen since 
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before the first European explorers came to Canada. 
They make objects of flint and metal, and also mold 
clay pottery, weave baskets, and paint designs on 
animal skins. Some Eskimos carve statues of animals and 
other objects from bone and ivory. French Canadians in 
Quebec carve statues of saints and other objects from 
wood, using techniques that have been handed down 
from generation to generation. Craftsmen in Quebec 
and the Atlantic Provinces have developed skill in hand 
weaving and making pottery and metalwork. 

Theater, The annual summer Shakespearean Festival 
at Stratford, Ont., is perhaps the outstanding Canadian 
contribution to the theater, Amateur theater groups 
throughout Canada encourage Canadian playwrights 
by offering prizes for plays and by holding drama fes- 
tivals. There are many summer stock companies, and 
groups of French, British, and American actors often 
tour the country. 

Canadians enjoy motion pictures as much as Ameri- 
cans do, and even the smallest village has a motion- 
picture theater. Many areas have outdoor drive-in 
theaters. Most movies shown in Canada come from the 
United States and Great Britain. The government’s 
National Film Board makes educational and docu- 
mentary films. 

Science. The Canadian physician Sir William Osler, 
one of the greatest figures of modern medicine, taught 
at medical schools in Canada, the United States, and 
Great Britain during the late 1800’s and early 1900°%. 
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SCENIC CANADA 


Canada's National Parks, shown in blue 
on the maps, offer visitors an exciting 
variety of winter and summer activities, 


Sports Fishing and Majestic Scenery help 
make Canada one of the world's outstanding vaca- 
tion areas. The beautiful Bow River winds through: 
mountainous Banff National Park in western Alberta. 


Sir Frederick Banting and Charles Best in the 1920/8 
discovered and prepared the hormone insulin, used in 
the treatment of diabetes. Canadian medical men have 
also pioneered in the use of cobalt for treating cancer. 
Under Alexander Graham Bell’s direction, J. A. В! 
McCurdy made the first airplane flight in the British 
Empire at Baddeck, N.S., in 1909. 


What To See and Do in Canada 


Canada is one of the world’s largest playgrounds. In 
winter and summer alike it attracts tourists and sports 
lovers. Both seasons offer exceptional scenic attractions 
to tourists. Each province has areas devoted to vacation 
resorts. Thousands of visitors travel to Canada every 
year, about nine tenths of them from the United States. 
Visitors spend about $300,000,000 every year in 
Canada, providing an important source of income. 

The Atlantic Provinces have fine seaside resorts and 
bathing beaches, and beautiful land and ocean scenery- 
Sportsmen catch the prized Atlantic salmon in the 
rivers of New Brunswick, Nova Scotia, and Newfound- 
land. Anglers battle 500-pound tuna and 300-pound 
swordfish off the coasts of Nova Scotia and Newfound- 
land. Hunters stalk deer and other animals in the 
forests. Canoe trips and horseback riding are popular in 
this and other sections of Canada. Scenic attractions 0 
the Atlantic Provinces include the colorful Annapolis 
Valley in apple-blossom time and the grandeur of the 
Cabot Trail in Cape Breton Highlands National Park. - 


The Martyrs’ Shrine stands at Midland in south- 
eastern. Ontario. It marks the spot where Iroquois 
Indians massacred a group of Jesuit priests in 1620. 


Skiers Skim Down Snow-Covered Slopes ot 
loc Beauport, Que., and other vacation centers. 


Quebec has many areas of great natural beauty. The 
highway that parallels the coast of the Gaspé Peninsula 
carrics travelers through picturesque fishing villages and 
offers a scenic contrast between the mountains and the 
The city of Quebec, founded in 1608, ranks as 
Canada’s foremost historical site. Wolfe’s Cove, Battle- 
field Park, the Citadel, and the walled city itself are 
linked with the most important events of Canadian 
history, Some of the buildings in the city date from the 
mid-:600's. Every year, more than 500,000 persons visit 
the famous Roman Catholic shrine at Sainte Anne de 
Beaupré, near the city of Quebec (see SAINTE ANNE DE 
Beaupré). Montreal has many tourist attractions. In 
winter, skiers skim down the slopes of the Laurentian 
Hills north of the city, and tobogganists race down 
daredevil courses in and near Montreal. 

Ontario shares Niagara Falls with New York. Other 
scenic spots in Ontario include the Thirty ‘Thousand 
Islands of Georgian Bay, the lakes of the Muskoka 
District, and the rugged northern shore of Lake Superior. 
The Shakespearean Festival at Stratford, Ont., is held 
every summer. The Canadian National Exhibition in 
Toronto serves as the show window of Canadian agri- 
culture and industry. It is held every year in late August 
and early September. 

In Western Canada, the summer traveler crossing the 
Prairies sees hundreds of miles of waving grain. The 
flat horizon seems limitless, broken only by the outlines 
of grain elevators standing like sentinels along the rail- 
toads. The winter traveler crosses a seemingly endless 
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Canadian Government Travel Bureau: National Film Board 


area of white, snow-blanketed land. In winter, small- 
town life on the Prairies centers around the ice rinks 
that serve as training grounds for future hockey stars. 
The ice rinks also provide a playing area for curling. 
The most spectacular event in western Canada is the 
great Calgary (Alta.) Stampede. This exciting rodeo, 
held annually during the second week in July, keeps 
alive the traditions of the western range country with 
riding and roping contests, Indian parades and war 
dances, and chuck-wagon races. Alberta and British 
Columbia have superb mountain scenery, Visitors mo- 
toring through Banff and Jasper national parks see 
glaciers, ice fields, and snow-capped mountain peaks 
that challenge skiers and mountain climbers. Passen- 
gers on ships sailing along the scenic Inland Passage be- 
tween Ketchikan, Alaska, and Seattle, Wash., see the 
wooded islands and mountainous shore line of the 
coast of British Columbia (see INLAND PASSAGE). 

National Parks are maintained throughout Canada 
by the federal government. Forest and game patrols 
protect the wildlife and vegetation in each park. Many 
parks have well-equipped camping grounds, modern 
hotels, bungalow camps, outdoor swimming pools, 
tennis courts, golf courses, and bridle paths. 

Scenic and Recreational Parks attract thousands of 
visitors every year. These parks include the following: 


Banff (2.564 square miles) lies in western Alberta on 
the eastern slope of the Canadian Rockies. It has tower- 
ing peaks, ice fields, deep green valleys, glacier-fed lakes, 
and hot mineral springs. Famous peaks include Rundle, 
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Pilot, Cascade, Victoria, Lefroy, Temple, Eisenhower, 
Chephren, and Hector. Two famous vacation resorts, 
Banff and Lake Louise, are in the park. Established in 
1885, See BANFF; LAKE Louse. х ^ 

Cape Breton Highlands (390 square miles) lies on Cape 
Breton Island, N.S. The park's rugged coast line rising 
to a background of mountains makes the area resemble 
the Highlands of Scotland. Established in 1936. 

Fundy (79.5 square miles) is a rugged scenic area be- 
tween Moncton and Saint John, N.B. The park lies on 
the northern shore of the Bay of Fundy. Tides in the bay 
sometimes rise more than 50 feet, and are the highest in 
the world. Established in 1948. 

Georgian Bay Islands (5.4 square miles) covers 30 of 
the 30,000 islands that dot Georgian Bay, an arm of Lake 
Huron. This beautiful park lies north of Midland, Ont. 
It includes the ruins of ancient settlements of the Chip- 
pewa Indians. Established in 1929. 

Glacier (521 squarc miles) lies in southeastern British 
Columbia on the crest of the Selkirk Mountains. The park 
is famous for its glaciers, virgin forests, snow-capped 
peaks, and natural flower gardens. Established in 1886. 

Jasper (4,200 square miles), on the slope of the Ca- 
nadian Rockies, lies 200 miles northwest of Banff in 
western Alberta. This great region of majestic peaks, 
deep canyons, beautiful lakes, and thick forests includes 
the vacation resort of Jasper. Established in 1907. 

Kootenay (543 square miles) lies on the western slope 
of the Rockies in southeastern British Columbia. The 
park is noted for its deep canyons and the mineral springs 
in the town of Radium Hot Springs. Established in 1920, 

Mount Revelstoke (100 square miles) is in southeastern 
British Columbia on the western slope of the Selkirk 
Mountains. An 18-mile scenic highway leads from the 
town of Revelstoke to the park, which lies on a rolling 
plateau near Mount Revelstoke, Established in 1914. 

Point Pelee (6 square miles), in southeastern Ontario, 
is the southernmost mainland point of Canada. The park 
lies at the end of a peninsula that juts into Lake Eric. 
It has fine beaches, excellent camping grounds, and 
other recreational facilities. Established in 1918. 

Prince Albert (1,496 square miles) lies in central Sas- 
katchewan, north of the town of Prince Albert. Lakes 
with excellent beaches dot the forests that cover the park. 
Established in 1927. 

Prince Edward Island (7 square miles) is a narrow, 25- 
mile-long strip along the northern shore of the province 
of Prince Edward Island. The park’s magnificent beaches 
face the Gulf of St. Lawrence. Established in 1937. 

Riding Mountain (1,148 square miles) is a rolling, 
woodland area dotted with crystal-clear lakes. It lies in 
southwestern Manitoba, west of Lake Winnipeg. Estab- 
lished in 1929. 

5t. Lawrence Islands (189.4 acres) includes a section 
of the mainland of eastern Ontario and 13 of the Thou- 
sand Islands of the St. Lawrence River. Established in 
1914. See THOUSAND ISLANDS. 

Terra Nova (156 square miles) is a forested area of the 
eastern shore of the Island of Newfoundland. The park 
lies 150 miles north of St. John’s, Established in 1957. 

Waterton Lakes (204 square miles) is the Canadian 
section of the International Peace Park that lies between 
Alberta and Montana. The park is noted for its moun- 
tains, lakes, waterfalls, and trails, Established in 1895. 
See WarERTON-GLAGIER INTERNATIONAL PEACE PARK, 

_ Yoho (507 square miles) lies in eastern British Colum- 
bia on the western slopes of the Canadian Rockies, The 
park includes picturesque Yoho Valley. This valley is 
famous for its waterfalls, a natural stone bridge, and 
Emerald and other lakes. Established in 1886. ` 


Wild Animal Parks have been established in two 
regions, 


Elk Island (75 square miles) is a fenced preserve for 
elk, buffalo, deer, and moose near Edmonton, Alta. The 
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ark also has a recreational area for tourists. Estab. 
ished in 1013. 

Wood Buffalo (17,300 square miles) lics partly in north. 
ern Alberta and partly in the Northwest "Territories, 
This huge, unfenced area of forests and open plains has 
the largest herd of bison in North America. Other wild 
animals that roam the park include bears, beavers, cari. 
bou, deer, moose, and water fowl. Established in 1922, 


Historic Parks have been established in +2 localities, 


Fort Anne (31 acres), at Annapolis Royal, N.S., was 
the site of an early Acadian settlement (sec ACADIA). The 
park has well-preserved earthwork fortifications and а 
museum. Established in 1917. 

Fort Battleford (37 acres), 4 miles south of North Battle- 
ford, Sask., is a famous fort of the North West Mounted 
Police (now the Royal Canadian Mounted Police). It 
was an important defense post during thc Saskatchewan 
Rebellion (see SASKATCHEWAN REBELLION). The fort was 
established in 1876, and became a national park in 1951. 

Fort Beauséjour (81 acres), near Sackville, N.B., is the 
site of a French fort erected in 1751, The British cap- 
tured the fort in 1755, and stationed troops there until 
the War of 1812. Established in 1926. 

Fort Chambly (2.5 acres), at Chambly, Quc., is the site 
of a French fort built in 1665 to guard against Indian 
attack. The park has a military cemetery and a museum 
with relics of several wars. Established in 1941. 

Fort Lennox (210 acres) is located at Il x-Noix, near 
St. Jean, Que. The park is the site of a French fort built 
in 1759. The British took the fort in 1760, and the Ameri- 
cans captured it in 1775. The British retook the fort in 
1776 and used it until 1870. Established in 1941. 


Fort Malden (5 acres) lies at Amherstburg, Ont., on 
the shore of the Detroit River. The fort was one of the 
chief frontier outposts of Upper Canada in the early 


1800's, The park has an historical museum. Established 
in 1941. 

Fort Prince of Wales (50 acres) overlooks Hudson Bay 
near Churchill, Man. The British built the large stone 
fort in 1733. The French captured and partly destroyed 
it in 1782. Established in 1941. 

Fortress of Louisbourg (340 acres) lies on Cape Breton 
Island, N.S. The park includes the ruins of an old walled 
city and naval station built by the French between 1720 
and 1740. Established in 1941. 

Fort Wellington (9 acres), at Prescott, Ont., has well- 
preserved earthwork fortifications, a blockhouse, and a 
museum. The British built the fort during the War of 
1812. Established in 1941. 

Lower Fort Garry (13 acres) lies on the west bank of the 
Red River, 20 miles north of Winnipeg, Man. The 
Hudson’s Bay Company built this stone-walled fort in 
the 1830's. Established in 1951. 

Port Royal (21 acres) includes an exact replica of the 
original Port Royal erected by Samuel de Champlain in 
1605. The park lies 8 miles from Annapolis Royal, N.S. 
Established in 1941. 

Woodside (11 acres), in Kitchener, Ont., was the boy- 
hood home of William Lyon Mackenzie King, prime 
minister of Canada for 23 years. Established in 1954. 


Provincial Parks are described in each of the province 
articles. 


Annual Events include: 


Victoria Day, birthday of Queen Victoria, celebrated 
on the Monday before May 25. Canadians also celebrate 
the official birthday of the ruling monarch on the Mon- 
day before May 25. 

Dominion Day, birthday of the present Canadian form 
of government, July 1. See DOMINION DAY. Я 

Canadian National Exhibition, Toronto, a national fair 
held for 14 days during late August and early September. 

Remembrance Day, observance of the end of World Wars 
I and II, November 11, 

Royal Winter Fair, Toronto, a national agricultural 
fair held for one week in November, 


For a description of other annual events of impor- 
tance, sec the various province articles. 
D. Е. PUTNAM. Critically reviewed by Atynep LeRoy Burr 


Related Articles in WorLD Book include: 


BIOGRAPHIES 
See the list under Canada in the BIOGRAPHY section 
of the READING AND STUDY GUIDE. 
CITIES AND Towns 
See cach province article with its list of Related Articles. 
COLLEGES AND UNIVERSITIES 
See thc table with the Education section of this article. 
"s College, Ontario Veterinary 
University of College 
Ontario Agricultural Royal Military College 
College of Canada 


GOVERNMENT AND History 


Canada, Government of 


Canada, History of 


PHYSICAL FEATURES 
See LAKE; MOUNTAIN; River with their lists of Related 


Articles. See also: 
Anticosti 

Baffin Bay 

Bay of Fundy 

Belle Isle, Strait of 
Boothia Peninsula 
Canadian Shield 
Cape Breton Island 
Ellesmere Island 
Gaspé Peninsula 
Georgian Bay 
Grand Banks 
Hudson Bay 

James Bay 

Juan de Fuca Strait 


Magdalen Islands 

Manitoulin Islands 

Melville Island 

Melville Peninsula 

Niagara Falls and 
Niagara River 

Queen Charlotte Islands 

Reversing Falls of St. John 

Sable Island 

Saint Lawrence Seaway 

Southampton Island 

Thousand Islands 

Vancouver Island 


PRODUCTS 
For Canada’s rank among other countries in produc- 
tion, sce the following articles. 


Aluminum Forest and Forest Lumber Platinum 
Asbestos Products Manufacturing Publishing 
Barley Gas (fuel) Nickel Salmon 
Copper Gold Oats Silver 
Fishing Iron and Steel Paper Wheat 

Industry Lead Petroleum Zinc 
Flax Leather 

UNCLASSIFIED 


Airline (Major Airlines) 

Army (Major Armies) 

Atlantic Provinces 

Bank of Canada 

Canadian Education Assn. 

Canadian Library Assn. 

Canadian Literature 

Chinook (wind) 

Christmas 

Colombo Plan 

Dominion Observatory 

Eskimo 

Housing (Housing Since 
1900) 

Ice Hockey 


Library (Canadian) 

Lobster 

Money Order 

Prairie Provinces 

Railroad 

Remembrance Day 

Rideau Canal 

Roads and Highways 
(Trans-Canada Highway) 

Royal Society of Canada 

Ship and Shipping (table) 

Soo Canals 

United Church of Canada 

Welland Ship Canal 


Books for Young Readers 


BaRBEAU, Marius. The Golden Phoenix and other French- 
Canadian Fairy Tales; retold by Michael Hornyansky. 


Walck, 1958. 


Bonner, Mary G. Made in Canada. Knopf, 1943. A brief 
survey of the development of Canadian arts and crafts. 

Dicis, Dora J. The Great Adventure. Dent, 1950. The 
social and economic aspects of Canadian history. 


Нооке, Нирл M. Thunder in the 


Canada. Oxford, 1948. 


Mountains: Legends of 


CANADA 


Ноттох, Clarke. A Picture History of Canada. Watts, 
1956, 

McNerr, May. The Canadian Story. Farrar, Straus, 1958. 
A brief account of the men and events that have di- 
rected the course of Canada’s history. 

Ross, Frances A. The Land and People of Canada. Rev. 
ed. Lippincott, 1954. 

Srerngue, Douctas. The Friendly Force. Longmans, 1956. 
The story of the Royal Canadian Mounted Police. 
Tarr, GEORGE E., ed. Famous Canadian Stories. Mc- 
Clelland, 1953. Sketches of outstanding men and 

events. 

Tuarp, Louise H. Company of Adventurers: The Story of 
the Hudson's Bay Company. Little, Brown, 1946. 


Books for Older Readers 


Borus, MALVINA, ed. Image of Canada. Ryerson, 195 
Photographs from the Canadian Geographical Journal ar- 
ranged to present a picture of Canada. 

Burt, ALFRED L. A Short History of Canada for Americans. 
2nd cd. Univ. of Minn. Press, 1944. 

CREIGHTON, DONALD G. A History of Canada: Dominion of 
the North. Rev. & enl. ed. Houghton, 1958. How the 
conflict between its Old World heritage and New 
World responsibilities has molded the distinctive cle- 
ments of the Canadian character. 

Le Bourpats, Donat M. Canada's Century. 2nd rev. ed, 
McClelland, 1956. A physical and economic geography. 

SMITH, ARTHUR Ј., ed. The Book of Canadian Poetry. 2nd 
ed. Univ. of Chicago Press, 1948. 

Toye, Мпллам. The St. Lawrence. Walck, 1959. The story 
of the great inland sea route. 


Outline 


1. The Land 
A. Location and Size 
B. Land Regions 
C. Coast Line 
П. Climate 
lll. Natural Resources 
A, Soil C. Plant Life 
В. Minerals D. Animal Life 
IV. Life of the People 
A, The People C. Family Life 
B. Language D. City Life 
V. Work of the People 


D. Rivers, Waterfalls, 
and Lakes 


E. Conservation 


E. Country Life 
F. Arctic Life 


A. Manufacturing F. Furs 

B. Agriculture G. Electric Power 

C. Mining H. Trade 

D. Forest Products I. Transportation 

E. Fisheries J. Communication 
VI. Activities of the People 

A. Education D. The Arts 

B. Libraries and Museums Е. Science 


С. Religion 
VII. What to See and Do in Canada 


Questions 

How does Canada compare in size to the United 
States? In population? 

What is Canada's most important manufacturing 
industry? 

Why is Canada important to newspapers in the United 
States? 

What is the Canadian Shield? Why is it important to 
Canada? 

Where do most of the people live? Why? 

Why does Canada have two official languages? What 
are these languages? 

Which of the Great Lakes arc shared by Canada and 
the United States? 

What is Canada's national game? , 

What part did Benjamin Franklin play in the de- 
velopment of the Canadian postal service? 

Who is queen of Canada? 
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CANADA'S COAT OF ARMS 


Malal er Services 


Royal Canadian Mounted Police preserve law and order in many 
parts of Canada. A detachment patrols the houses of parliament in Ottawa. 


CANADA, GOVERNMENT OF. Canada combines a 
federal form of government with a cabinet system. The 
federal form is patterned on that of the United States, 
and the cabinet system on that of Great Britain. 

As a federation, Canada is made up of 10 provinces 
and two territories. The country works out its national 
problems through its central government in Ottawa. 
Each province and territory has its own government. 

The cabinet system of Canada unites the legislative 
and executive branches of the government. The prime 
minister and all members of his cabinet are usually 
members of the House of Commons. Occasionally a 
senator may be in the cabinet. Ministers are responsible 
for all their actions to the House, which is elected by 
the people. 

Elizabeth IT, Queen of Great Britain and of Canada, 
is the head of state. The governor-general of Canada 
acts as her representative. But the governor-general can 
perform only certain formal and relatively unimportant 
functions on his own initiative. The prime minister is 
the active head of the government. He and his cabinet 
are responsible to the House of Commons, and so the 
House has supreme authority in the government. 

The people of Canada elect members of the House 
of Commons. They use the Australian ballot, the type 
of ballot used in the United States, Great Britain, and 


106 


other countries. To vote, a person must be at least 
21 years old and a Canadian citizen or a British subject. 
He must have lived in Canada for one year. For by- 
elections, he must be a resident of his electoral district 
on voting day, Eskimos voted for the first time in 1953- 
In 1960, adult Indians who live on reservations received 
the right to vote. Each province sets its own require- 
ments for voting in elections for its legislature. 

Canada is a member of the British Commonwealth 
of Nations, but it is not a dependency of Great Britain. 
It is a self-governing democracy, equal in rank to Great 
Britain and the other Commonwealth nations. 


The Constitution 


Canada has a written constitution called The British 
North America Act. The Parliament of Great Britain 
passed the Act in 1867. Its chief purpose, like that of 
the Constitution of the United States, is to define the 
powers of government of the national and provincial 
authorities. But a large and important part of the 
Canadian constitution is unwritten, like that of Great 
Britain, This unwritten part includes established usage 
and customs, ordinary laws, and judicial decisions. 


Executive Offices 
The Governor-General. The prime minister recom 


Malak, Ottawa 
Ribbed Columns in Confederation Hall, Ottawa, symbolize the 
support each province gives to form an enduring government. 


National Film Board 
The Governor-General opens each session of parliament. He 
speaks to members of the government in the senate chomber. 


FACTS IN BRIEF 


Type of Government: Constitutional monarchy. 
Capital: Ottawa 
Divisions: 10 provinces, 2 territories. 
Head of State: Elizabeth II of Great Britain, who is also 
ucen of Canada, appoints a governor-general as her 
entative. George Philias Vanier became governor- 
general in 1959 б 
Head of Government: Prime Minis 
general from the majority party 
John G. Diefenbaker became prime minister in 1957. 
Parliamen 102 members appointed for life by 
the governor-general. House of Commons, 265 members 
_ by the peopl 


‚ appointed by 
n Parliament. 


The Supreme Court of Canada Hears Final Appeals on Both Civil and Criminal Cases. 


National Anthem: No off 1 anthem 
Queen” (“King” 1 “О ( 
Coat of Arm The shield bears 
upper left 


God Save the 


anada’ anthems 
royal arms of 
right); Ir 
; and France (lower it i t 

maple le ^ British lion ds the Union , 
a unicorn holds the fleur-de-lis of France 

National Motto: A Mari Usque ad Маге (From Sca to Sca 

National Flag: Canada has no official flag. It is often 
represented by the British red ensign, with the shield 
from Canada’s coat of arms on the field, See FrAG (color 
picture, Flags of Canada 

National Tree: Maple 
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CANADIAN 
PROVINCE 
SYMBOLS 


Designs Cut Into Stone on the curving walls of the Canadian 
House of Commons at Ottawa show the main industries of each 
of the 10 provinces. William Oosterhoff created the designs, 


mends a candidate for this office. The queen then 
formally appoints him as her representative, usually 
for five years. Until 1952, the governor-general had 
always come from Great Britain. In that year, Vincent 
Massey became the first Canadian-born governor-gen- 
eral, George Philias Vanier, who succeeded him in 
1959, was the first French-Canadian governor-general. 

The governor-general originally had far-reaching pow- 
ers. But these powers gradually dwindled as the House of 
Commons gained authority. Today, most of the gov- 
ernor-general's powers have disappeared, although the 
office nominally remains unchanged. The governor- 
general acts in the name of the monarch, but he follows 
the directions and advice of the cabinet. 

The Prime Minister of Canada is the actual executive 
head of the government. As the leader of the majority 
of the House of Commons, he is indirectly elected by 
the people. No law establishes his office. It is simply a 
necessity, worked out long ago in England. No govern- 
ment could carry on without parliament’s support. 
The leader of the majority in the House gradually be- 
came the prime, or first, minister of the cabinet. 

The prime minister is selected by the governor- 
general, who follows the wishes of the majority in the 
House of Commons. He holds office only as long as he 
has the backing of this majority. When he loses it, 
he must either resign or appeal for the support of the 
people in a general election. If the majority in the 
new House is against him, he has to resign. Then the 
governor-general must find a new prime minister. 

Parliament can control the actions of the prime 
minister by supporting him or withholding support. But 
the prime minister also has a control over the actions 
of the House of Commons. He may advise the governor- 
general to dissolve it and call for a general election. 

The Cabinet. Members of the cabinet help the prime 
minister direct the government. The cabinet consists 
of 20 or more ministers chosen from leaders of the 
majority party in the House, and appointed by the 
governor-general. These ministers usually head a goy- 
ernment department. They automatically lose their 
offices if the prime minister dies or resigns. 

Ministers hold political offices, and may lose their 
positions if the cabinet changes. Therefore, a deputy 
minister serves as the permanent head of each depart- 
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ALBERTA 


А cowboy and his horse sym- 
bolize the ranches along the 
eastern slopes of the Rockies. 


COLUMBIA © 


An airplane, abo 
shows the growth of > 
dustry on the west coa 


MANITOBA 


A farmer with hayfork 
and spade stands for 
farming on the prairies. 


NEW BRUNSWICK 


A sailing ship shows the impor- 
tance of water transportation 
and fishing to the province. 


5 
| R 
NEWFOUNDLAN 
A lumberman and his 
ax show Newfound- 
land's forest resources: 


QUEBEC 


A turbine pictures the 
province thot produces 
the most e ectrecpower, 


NOVA SCOTIA 


A sailor and a pair of anchors 
show the importance of ship- 
ping in “The Old Colony.” 


ONTARIO 


A miner represents the 
province that leads in 
mining and manufacturing. 


| ISLAND 


_ A fisherman hauling in his nets 
suggests the wealth taken from 
seas near the island province. 


SASKATCHEWAN 


A former ond his tractor tell 
of ogricultwol plenty from 
“Conade’s Bread Воже." 


ment. These officers are civil servants. Cabinet ministers 
perform the following duties: 

The President of the Privy Council, who is usually 
the prime minister, presides at cabinet meetings. 

The Secretary of State for External Affairs handles 
relations with the Commonwealth nations, with other 
countries, and with the United Nations. 

The Minister of Agriculture supervises federal pro- 
grams of land reclamation and price stabilization. He 
directs experimental farms and stations. 

The Minister of Citizenship and Immigration handles 
all matters concerning immigration, Indian affairs, 
Canadian citizenship, the National Gallery of Canada, 
and the National Film Board. 

The Minister of Finance presents the annual budget 
to parliament. He controls government revenues, ех- 
penditures, and public accounts, and operates the 
Royal Canadian Mint. He directs the Tariff Board. 

The Minister of Fisheries administers laws and con- 
servation policies for fisheries. 

The Minister of Justice, who is also the Attorney- 
General, acts as legal adviser to the government. He 
reviews laws passed by parliament, and supervises fed- 
eral prisons and the Royal Canadian Mounted Police. 

The Minister of Labor helps prevent or settle labor 
disputes, and watches over the interests of labor. 

The Minister of Mines and Technical Surveys directs 
national conservation programs and research. 

The Minister of National Defense supervises army, 
navy, and military aviation affairs, including the 
operation of the Royal Military College. 

The Minister of National Health and Welfare man- 
ages national public-health and social-welfare activities. 

The Minister of National Revenve collects all federal 
taxes, including customs duties. 

The Minister of Northern Affairs and National Re- 
sources manages engineering and water resources, 
forestry, national parks, and northern lands. He supet- 
vises the Government Travel Bureau. 

The Minister of Public Works supervises the construc- 
tion and repair of public roads and buildings. He 
directsthe Central Mortgage and Housing Corpo ration. 

The Minister of Trade and Commerce administers all 
laws concerning trade and industry. He directs the 
Bureau of Statistics and the National Research Council. 

The Minister of Transport regulates commercial 
aviation and radio communications. He is responsible 
for government canals, lighthouses, and lifesaving 
services, and for harbors and navigation. 
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HOW A BILL BECOMES LAW 
IN CANADA 


Canada's parliament considers two general type: of bills: (1) pub- 
lic bills, which concern the whole country, and rivate bills, 


which usually concern only one person, or a small p. The cob. 
inet sponsors most important public bills. A cabir nister intro- | 

duces such a bill, and it is called a government bill, A motion to 

impose с tox or to spend money must first be cpproved оза 

resolution in the House of Commons. Then it is called a money bill 

^ Bureau All bills go through the same basic steps: three readings p the 

# Commons, three in the Senate, and the ossent о the 
терер Casada een ews, ie ak a ame Most bills can originate in either house of | 

parliament, but all money bills must be introduced in the House of 


Commons. Money bills cannot be rejected by the Sencte, 


Starting Actionon a government bill, A 
1 n omemberofthecabinet gives formal no- 2 
S tice of the bill to the House of Commons. Х 2 


Most Important Bills Start іп the House of Commons, 
National Film Board 


If the Resolution Is Passed, thé 

Committee of the Whole House reports» 
its findings to the House of Commons. 

Money bills then go through the same 

steps as do other government bills. 


The Committee of the Whole House 
then considers the resolution. It cannot re- 
ject it without forcing the cabinet to resign. 


A Cabinet Minister moves thot the House of Commons 


form itself into the Committee of the Whole House to con- 


sider the money bill as a resolution. A committee of the 
whole house consists of the e 


ntire House of Commons act- 
ing as a committee, “+ 


A Money Bill formally starts as a recom— 
mendation from the governor-general to a 
cabinet minister, Actually, the cabinet decides 
what expenditures and taxes to call for. 


Бу 
IRST READING. The LL ю 


the Mouse of Commons lor he frv time. 
No debote а allowed of ths time, ond 
no aomendmenh con be conmdered. 3 


- E 


SICOND READING, Tho à he mos importont БА 

in it, the House debotes the bs principle, but noris 

details, The Howie moy (1) poss the bill; (2) defect, 

(3) give it a матоо hoist (о delayed reading, con- 

sidered o defeat), o (4) amend it principle. Н poned, 

the bill goes to the Committee of the Whole Howe, or 

Introducing the Bill, The minister оле of the standing comm tees of 0 specol comme 

then asks permission to introduce the Г 

bill. His motion must include the bill's 

title ond a short explanation of its pur- One of 12 Standing Committees 

pose. The House then grants permission. provides the House with more informo- 
or with speciolized knowledge on 
bill, or gives the bill special con- 

sideration. Each comit s with o 


eporate oreo, such a А culture. 


-— 
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Special Committees moy 
seek more information on the 


The Committee of the Whole House ^ > =? ii 


<> discusses the bill, clause by clause, ofter the 

second reading or after committee discus- 
sion. Each clause of the bill must be sepa» 
rately approved, rejected, or amended, 
The Committee of the Whole House reports 
the bill to the House. If it recommends no 
amendments, the bill goes toits third reading. 


ctm 
Committee Amend fs must be prd 


in the House. It may accept or refuse Сот 


tee recommendations, or it may send нъ» d i 
ге Ч? 


back to the Committee for another 
until the bill is ready for its third reading. 


THIRD READING, Restricted debate 
is allowed at this time, and restricted 
amendments may be moved. Ifthe House 
posses the bill, it goes to the Senate. 


Senate Action follows the same pattern, be« RS 


ginning with the first reading. If the bill origi- 
па!ейїп the Sencte, the first reading. occórs ot 
do not need to ask for the 
“Permission to introduce bills. 


` Senate Amendments are sent to the House of Commons. 

If the House does not accept them, it usually gives its rea- 
"sons to the Senate. The houses communicate by message. 
If they cannot reach agreement by messages, representa- 
tives from egth house meet and try to reconcile the differ- 
ences, If these representatives cannot agree, the bill is lost: 


0 


The Governor-General receives 
the bill and by usage always gives his 
assent. The bill now becomes a Cana- 
dian law. It takes effect either imme- 
diately or when the cabinet proclaims it. 
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The Minister of Veterans Affairs has charge of all 
matters concerning war veterans. 

The Postmaster General supervises the postal service. 

The Secretary of State, also known as the Registrar- 
General, registers all state documents under the great 
seal of Canada. He supervises government printing, and 
registers copyrights, trade-marks, and patents. 


The Parliament 


The Parliament is the national legislature of Canada. 
It has two houses, an upper house called the Senate, 
and a lower house called the House of Commons. 

The Senate has 102 members. The Atlantic Provinces, 
Ontario, Quebec, and the Western Provinces form 
the four major geographical divisions of Canada. The 
Atlantic Provinces send 30 members to the Senate, and 
each other division sends 24. Senators are appointed 
for life by the governor-general, on the advice of the 
prime minister. The presiding officer of the Senate, 
called the speaker, is chosen in the same way. The only 
vacancies in the Senate are caused by death or resigna- 
tion, so the Senate is sometimes controlled by a party 
in opposition to the majority in the House of Commons, 
But this causes little difficulty, because in actual practice 
the Senate has less power than the House of Commons, 
The Senate cannot reject bills involving the spending of 
money, and experts in Canadian constitutional law 
question its power to amend them. 

The House of Commons is made up of members who 
are elected by the people for terms of five years, unless 
an election is called earlier. A House of Commons 
rarely lasts for five years without a new election. The 
number of members for each province is determined 
after the Canadian census every 10 years. For the 
number of members of parliament for each province, 
see the Government section of each province article. 

Each member of the House of Commons represents a 
certain district, or constituency, of a particular province. 
But the members do not have to live in the constituency, 
or even in the province, which they represent. Thus, a 
member of parliament who lives in Ontario may be 
elected as the representative in the House of Commons 
for Prince Albert, Saskatchewan. The House of Commons 
elects a speaker to preside over its meetings. 


The Courts 


The courts of Canada include the Supreme Court of 
Canada, the Exchequer Court, and the Provincial 
Courts. Judges of all these courts are appointed for 
life by the governor-general. 

The Supreme Court of Canada is the highest court 
of appeal in Canada. The Supreme Court has nine 
Judges. They include the Chief Justice of Canada and 
eight associate judges, called puisne (pronounced PYOO 
тй) judges. Puisne means junior, or associate, The 
Supreme Court hears appeals in both civil and criminal 
cases. 

The Exchequer Court hears all claims or actions 
against the Canadian government, and all cases other- 
wise affecting the property or interests of the govern- 
ment. It also hears cases involving admiralty law, 
copyrights, trade-marks, and patents. The Exchequer 
Court consists of a president and four puisne judges. 
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Provincial Courts administer both fe 
vincial law. The judges are appointed a 
Canadian government. Appeals from these 
the Supreme Court of Canada. 


Money and Taxation 


Only the federal government has the ; 
money in Canada. Coins are made a! the Royal 
Canadian Mint at Ottawa. АП Canadian paper money 
is issued by the Bank of Canada, a central bank 
which controls credit and currency. The Bank of Can- 
ada keeps a reserve of gold worth 25 pcr cent of the 
amount of paper money issued. See BANK or CANADA; 
Money (table, Values of Monetary Units). 

The taxation powers of the Canadian government 
аге unlimited, but provincial governments may impose 
only direct taxes. The federal government has tem- 
porarily acquired exclusive use of a number of the 
provincial taxing powers. In return, the federal govern- 
ment guarantees the provinces a fixed annual revenue, 
called a tax-rental fee. 


"wer to coin 


Provincial and Territorial Governments 


The Ten Provinces. Each province has a licutenant- 
governor appointed by the governor-gencral on the 
advice of the prime minister. He holds an honorary 
position like that of the governor-general. A premier is 
the actual head of each provincial government. The 
premier leads the majority party in his provincial 
legislature. Every province except Quebec has an 
clected one-chamber legislature called a Legislative As- 
sembly. Quebec also has an upper house, th« 1 egislative 
Council, composed of members appointed for life. 

The powers of the provincial governments are com- 
plete within their limited field. Each province controls 
Such matters as education, administration of justice, 
municipal institutions, property, and civil rights. The 
federal government has the authority to disallow, or 
declare void, any law passed by a provincial legislature, 
although it seldom does зо, 

The Two Territories have separate governments, but 
with much less power than those of thc provinces. 
Generally, they provide for law enforcement, medical 
Services, and schools in the towns. Each territorial 
government is headed by a commissioner appointed by 
the prime minister. The Yukon Territory also has an 
elected territorial council of three members. The council 
for the Northwest Territories is made up of nine mem- 
bers, four of them elected. The federal government 
appoints the other five members. Each territory sends 
опе representative to the House of Commons in Ottawa. 


Local Government 


The provinces and territories regulate local govern- 
ment in Canada. Each has a different system. Gener” 
ally, each province is divided into counties or districts. 
These counties or districts are further divided into cities, 
towns, villages, and townships. Elected councils govern 
the municipalities, The head of the local government 
is usually a mayor, reeve, warden, or overseer. Other 
members of the municipal councils are called con- 
trollers, aldermen, or councillors. 

Municipal governments direct such activities as road 
repair, water supply, and police and fire protection. 
The powers of the municipal governments depend on 


the size of the communities. Municipalities сап tax 

private property to pay for governmental operations. 
Political Parties 

Two political parties, the Liberals and the Conserva- 

tives, have taken turns in leading the government of 


Canadu. The parties differ slightly on tariffs and 


nation.vlism. The Conservative party introduced the 
protective tariff. The Liberals fought the tariff, but they 
allowed it to continue when they came into power. 
The Conservatives have been more inclined than the 
Liberals to follow the leadership of Great Britain. The 
biggest difference is in their attitude toward French 


Canada. The Liberals have favored more power for the 
provinces, a policy popular with the French-Canadians 
in Quebec. The Conservatives have lost most of their 
following in French Canada. 

The Co-operative Commonwealth Federation, 
better-known as the C.C.F., represents farmers and 
labor. It is nominally a socialist party, and it has a 
small but powerful group in Parliament. The C.C.F. 
has been most successful in provincial elections. The 
Social Credit party came into power in Alberta and 
British Columbia. It won a few seats in other provincial 
legislatures, and in the Canadian Parliament. The 
Union Nationale party, a French-Canadian nationalist 
movement, has not expanded outside of Quebec. 


International Relations 


Canada's relations with other countries are divided 
into three fields—with Great Britain and other members 
of the Commonwealth, with the United States, and 
with other countries. 

Relations with Great Britain. Until 1931, Great 
Britain still had a few controls over Canada, but the 
Statute of Westminster eliminated these controls. 
Canada’s position as an independent nation was shown 
by its part in World Wars I and II. As part of the Brit- 
ish Empire, Canada was automatically involved in 
World War I. But, as a member of the British Common- 
wealth of Nations, Canada was not bound by any action 
of Great Britain in World War II. Canada, acting 
separately, declared war on the Axis Powers. But it 
could have remained neutral, as Ireland did. 

The governments of Canada and Great Britain have 
direct communication with each other. A high com- 
missioner represents Canada in London, and a British 
high commissioner is stationed at Ottawa. 

Relations with the United States. Canada's closest 
economic and social ties link it with the United States. 
The two countries share more than 4,000 miles of com- 
mon border, and their relations are exceptionally 
friendly. Common problems along this boundary are 
settled by the International Joint Commission, estab- 
lished in 1909 (see INTERNATIONAL JOINT COMMISSION). 

Relations with Other Countries. Canada conducted 
relations with other foreign countries through the British 
diplomatic service until the close of World War I. After 
that, Canada sent its own diplomatic representatives to 
foreign countries, and received their representatives in 
return. The first exchange was with the United States, 
in 1927. Diplomats now represent Canada in nearly 
all the leading countries of the world. Canada became 
a charter member of the United Nations in 1945, and 
of the North Atlantic Treaty Organization in 1949. 
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The country contributed armed forces to the UN 
during the Korean War. It helped form the UN Police 
Force during the Isracli invasion of Egypt in 1956. 


Armed Forces 


Canada’s defense forces are organized very much like 
those of the United States. The Minister of National 
Defense controls the Canadian armed forces and the 
Defense Research Board. Chiefs of staff administer the 
three armed services. The chairman of the Defense 
Research Board fits Canada’s research activities in with 
the special needs of the armed forces. A chairman of 
the chiefs of staff coordinates all NATO military 
matters. Canada and the United States formed the 
Permanent Joint Board on Defense in 1940 to cooperate 
in the defense of North America. One result of their 
work is the system of radar warning stations in Canada 
(see RADAR). 

Canada has three professional military colleges. In 
addition, all three services maintain staff colleges, 
cadet corps, and officer-training programs in colleges 
and universities. Rosrxr McGrecon DAWSON 
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Questions 


Who is the head of state of the Canadian govern- 
ment? A 

How does the Senate of Canada differ from the 
Senate of the United States? ! 

Who is the administrative head of the Canadian 
government? * 

How does the House of Commons maintain supreme 
authority in the Canadian government? —— 

What is the International Joint Commission? 

How did The British North America Act affect 
Canada? 4 "ek 

How long does the prime minister remain in office? 

How do voting requirements differ in Canada and 
the United States? е 

When did the Eskimos vote for the first time? 

Who was the first Canadian-born governor-general 
of Canada? 
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HISTORY OF CANADA 


CANADA, HISTORY OF. The story of Canada is an 
exciting tale of a people who carved a nation out of 
a wilderness. Early in the history of Canada, daring 
explorers, missionaries, and fur trappers paddled their 
canoes along its rivers and lakes. Then came years of 
struggle between the French and British for this vast 
new territory. After more years of work to unite the 
people in Great Britain’s North American colonies, the 
Dominion of Canada was created in 1867. Canada be- 
came a nation through a gradual political process. 


Early Days 


Exploration. The Vikings sailed down the eastern 
coast of Canada from their settlements in Iceland and 
Greenland sometime in the A.D. 1000’s. England and 
France began a bitter struggle for Canada more than 
400 years later. John Cabot sailed from England in 
1497. Historians believe he landed on Newfoundland 
or Cape Breton Island. There is no positive evidence 
of his landing. In 1524, an Italian, Giovanni da Ver- 
razano, explored the coast of Canada for Francis I of 
France. Ten years later, Francis sent Jacques Cartier, 
a French explorer, to Canada. Cartier discovered the 
Gulf of Saint Lawrence and claimed the surrounding 
area for France. On a second trip in 1535, Cartier sailed 
up the Saint Lawrence River as far as the island where 
the city of Montreal now stands. Cartier tried unsuc- 

cessfully to found a colony on his third trip in 1541. 
France paid little attention to Canada during the 
rest of the 1500's, But French sailors often fished off 
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The French Explorer Jacques Cartier sailed into the S 

of Saint Lawrence in 1534 and landed.on the Gaspé shore o 

what is now Quebéc, He claimed the/vast new land for the и 

of France. Earlief in the. 1500's, Xfher-French explorers bs 

along the coast òf Canad \and followed) the rivers far inlan: 
Ví 


the eastern coast. They went ashore to dry their catches, 
and began trading with the Indians for furs. French 
merchants soon offered to help the king establish col- 
onies in Canada in return for fur-trading rights. 

Early Settlement. Samuel de Champlain, the French 
explorer and colonial pioneer, is often called “The 
Father of New France.” In 1604, Champlain helped 
found the little colony of Acadia on the coast of i 
Вау of Fundy. But Champlain had already explore 
the Saint Lawrence River in 1603, and he was con- 
vinced that a better settlement could be made on the 
banks of this great river. In 1608 he founded Quebec, 
the first permanent settlement in Canada. Champlain 
also discovered the lake that was named for him, ап 
explored the interior as far as Georgian Bay on Lake 
Huron. Montreal, at first named Ville Marie, was 
founded as a missionary center in 1642. 

For more than бо years, fur-trading companies COP” 
trolled what was known of Canada. In return for their 
trading rights, the companies were supposed to bring 
in settlers. Many Indians were converted to Christianity: 


The English Explo 
on the coast of Newfoui 
provided a basis for Engl 
had been commissioned | 
westward in search of ‘ne 


eton Island. This 
Canada, Cabot 
England to sail 
s to China and India. 


Tn 1663, Louis XIV made Canada a province of France. 
Between 1608 and 1756, about 10,000 French settlers 
arrived in Canada. They became the ancestors of most 
of the French Canadians of today. The Indians had 
called part of the Saint Lawrence River valley Canada, 
from an Indian word that probably meant а group 
of huts, The French called their North American colo- 
nies New France. 

French Rule. As a royal colony, New France was 
ruled by two men: the governor, a soldier representing 
the king, and the intendant, the head of the colonial 
government and the chairman of the Sovereign Council. 
Г he Council served as the court, legislature, and ad- 
ministration of New France. An important member of 
the Council was the Roman Catholic bishop of Quebec, 
who took charge of the religious needs of the people. 
The governors chief duty was to defend the colony 
against the Iroquois Indians. 

The settlers fought the Indians until the 1700's. Louis 
de Buade, Comte de Frontenac, was appointed gover- 
nor in 1672 and became a leader in the fight against 
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the Indians. Frontenac had many weaknesses, but 
historians consider him the most brilliant and enter- 
prising governor of New France. He and Jean Baptiste 
Talon, the first and greatest French intendant in Canada, 
sent out many expeditions that expanded the French 
empire in North America. Frontenac helped Robert 
Cavelier, Sieur de La Salle. Talon encouraged the ex- 
peditions of Louis Joliet and Father Jacques Marquette. 

The British Conquest. 'The French and colonists from 
New England began fighting over the rich fur trade in 
the valleys of the Ohio and Saint Lawrence rivers during 
the first years of settlement. But the conflict did not 
become an open struggle until 1689, when Frontenac 
began his second term as governor. The Hudson's Bay 
Company had gained a foothold for England on Hud- 
son Bay in 1670. Along the Atlantic Coast, Acadia 
and New England also clashed. Pierre Le Moyne, Sieur 
d'Iberville, founded the French colony of Louisiana 
in 1699. The French then built a chain of forts to 
link Louisiana with New France. Great Britain gained 
the mainland of Nova Scotia and the Hudson Bay 
region as part of the Treaty of Utrecht in 1713. Then 
followed the longest period of peace in the history of 
New France. It lasted 30 years. But in 1745 an army 
from New England captured the French fortress at 
Louisbourg, on Cape Breton Island. The Treaty of Aix- 
la-Chapelle in 1748, which settled a European war, 
returned the fortress to the French. 

The final struggle, known as the French and Indian 
War, began in 1754. The French were winning until 
1758, when the British seized key French positions in 
the interior and again captured Louisbourg. In 1759, 
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FRENCH SETTLEMENTS 


Inthe 1500's and 1600's, French fur trappers explored the Saint Law 
River and the Great Lakes, Thousands of French settlers followed 
English established only a few villages in the east, but English merchants 
Hudson's Bay Company claimed Rupert's Land, the area around Hudson & 


ES 


=> 


Samuel de Champlain explored Canada's east 
coast and founded its first city at Quebec in 1608. 
Historical Pictures 


the British defeated the French in the Battle of Quebec. 
General James Wolfe commanded the British, and the 
French were led by the Marquis de Montcalm. Both 
generals were killed in the battle. The French governor, 
the Marquis de Vaudreuil-Cavagnal, surrendered the 
colony in 1760, after three British armies closed in on 
Montreal. France gave up Canada to Great Britain 
in the Treaty of Paris on February 10, 1763. See FRENCH 
AND INDIAN WARS. 

Problems of Government. For the first four years after 
the British victory, Canada was under military rule. 
This period was for the most part a time of peacemaking 
between the conquerors and the conquered. The British 
made as little change as possible in the life of the 
country. In the civil government they set up in 1764, 
the governor carried out the same functions that the 
French intendant had performed. Canada was officially 
renamed the Province of Quebec. 

The British Empire had never before acquired a 
colony with such a large white population (about 
65,000) of another nationality. Could these people be 
fitted into the British system, or would the system have 
to be adjusted to them? Nova Scotia offered no ex- 
ample to follow. It had only a small population when 
the British took over in 1713. They had given the 
colony a British character by banishing the Acadians 
in 1755 and by encouraging English-speaking colonists 
to move into the area, chiefly from New England, Nova 
Scotia was now governed as was any other British colony. 

The authorities in London at first proposed the same 
form of government for Canada. By British law at that 
time, no Roman Catholic could vote, or be elected, 
or hold any public office. This meant that practically 
the whole population of the colony would be kept from 
any share in the government. Only a few hundred 
Protestant British civilians had come to Canada, and 
the French Canadians were Roman Catholics. The 

governor, General James Murray, was a warm friend 
ofthe French Canadians. He refused to call an assembly, 
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——— RED LETTER DATES IN CANADIAN HISTORY 


1497 John Cabot landed on the east coast of Canada. 

1534 Cartier discovered the Gulf of Saint Lawrence. 

uu Champlain founded Acadia on the Bay of Fundy. 

1608 Champlain founded the city of Quebec. 

1642 French settlers founded Montreal. 

1689-1763 In a series of wars, the British captured Que- 
bec and conquered New France. 

1774 French Canadians won political and religious 
rights by the terms of the Ouebec Act. E 

1775-1783 During the Revolutionary War in America, 
colonial troops unsuccessfully attacked Canada 
Loyalists moved to Ganada from the colonies. 

1791 The old province of Quebec was divided into 
Upper and Lower Canada. 

1837-1838 Rebellions broke out in both colonies. - 

1839 Lord Durham urged self-government for Cana 

1840 The Union Act joined Upper and Lower Cana 
under a single governor and legislature. 

1848 The united colony won limited self-government. 

1849 Vancouver Island became a British colony. 

1858 British Columbia was established as a colony. 1 

1864 A meeting at Quebec made plans for confederation, 

1867 The British North America Act, passed by the 
British Parliament, established the Dominion 
Canada. 

1869 Louis Riel led the first métis rebellion. 

1870 Manitoba was created as a province. 

1871 British Columbia joined the Dominion. 

1873 Prince Edward Island joined the Dominion. 

1885 The Canadian Pacific Railway spanned Canada. 
Riel led the second métis rebellion. 

1905 Alberta and Saskatchewan were established as. 
provinces. 

1926 After a crisis over the governor-general's powers, 
Canada helped define the dominions’ relationships 
with Great Britain. 

1931 The British Parliament passed the Statute of West- 
minster, making the dominions independent. 

1933-1936 New political third parties grew up. 

1939-1945 During World War II, Canadian forces 
served in all parts of the world. , 

1945 At Chalk River, Ontario, Canada built the first 
nuclear reactor outside the United States. E 

1949 Newfoundland became the tenth Canadian 
province, 

1954 Canada and the United States began work on the 
Saint Lawrence Seaway project. | 

1956 Construction of the first Canadian atomic-powe? 
plant began at Des Joachims, Quebec. al 

1957 Construction began on the world’s longest natural 
gas pipeline, from Alberta to Montreal. 
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ise believed that the Catholics should have 
the government. He started a reaction in 
the system to fit the colony in many 
Guy Carleton, who followed him, also 
licy. It finally became law in the Quebec 


Act of 1. which guaranteed freedom of religion to 
Roman Catholic French Canadians, and made French 
civil | lid in British courts. 

When the r3 American colonies revolted against 
Great Britain, French Canadians might have joined 
them if their leaders had not been satisfied with the 
Quebec Act. Three commissioners from the Continental 
Congress tried in vain to win the cooperation of the 
Canadi An invasion of Canada also failed (see 
REVOLUTIONARY War IN AMERICA [First Period]). 


As a iediate result of the Revolutionary War, 
nearly 40.000 Loyalists, or colonists who remained loyal 
to the British, left the United States and moved to 
Canada. Most of these people settled in what are now 
the Atlantic Provinces (see ATLANTIC PROVINCES). Others 
moved into the southwestern region of the old province 
of Quebec. The British divided this province in two 


UPPER CANADA 


The Constitutional Act of 1791 split Quebec into two self- 
governing parts. British settlers occupied Upper Canada, the region 
along the Great Lakes and the upper Saint Lawrence River. The 
former French settlements to the northeast were called Lower Canada. 


The Growth of Canada. The dates on the map show when each 
province became a part of Canada. The first four provinces are shown 
by the striped areas. In 1912, Canada divided the Hudson's Bay Ter- 
ritories, Adjoining provinces took part of this land, and the rest formed 
the Northwest Territories. These areas are shaded on the map. 
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parts in 1791, and first used the old Indian name, 
Canada. Loyalists lived near the Great Lakes and the 
upper Saint Lawrence River in Upper Canada (which 
later became Ontario). The French Canadians lived 
along the lower Saint Lawrence River in Lower Canada 
(later, Quebec). Each area had a governor, a legislative 
council, and an elected assembly. 

In the late 1700's and early 1800's, explorers pushed 
farther and farther into Canada’s unknown western 
lands. Sir Alexander Mackenzie followed the Mackenzie 
River to the Arctic Ocean, and later explored the Peace 
and Parsnip river valleys in what is now British Columbia. 
To the south, Simon Fraser followed the Fraser River 
almost to the Pacific Ocean, and David Thompson sur- 
veyed the Columbia River(see MACKENZIE, SIR ALEXAN- 
DER; THOMPSON, DAVID). The only settlement in the west 
was the Red River Colony, in what is now Manitoba. 
Lord Selkirk set up a colony of Scottish immigrants 
there in 1812 (see SELKIRK, EARL oF). 


Struggle for Responsible Government 


The Revolutionary War in America left the British 
with a fear that they would also lose their colonies 
in Canada unless they maintained a firm rule. In the 
War of 1812, the Canadians rallied to defend their 
country against invasions from the United States. When 
peace came, the colonists asked for self-government. 

Meanwhile, fierce competition between the North 
West Company of Montreal and the Hudson’s Bay 
Company had carried the British fur trade up to the 
Arctic and out to the Pacific. The North West Company 
was absorbed by the Hudson’s Bay Company in 1821 
(see Hupson’s Bay Company; Моктн West Company). 

Lord Durham's Report. Discontent among the colo- 
nists led to two short rebellions against the government 
in 1837 and 1838. Louis Joseph Papineau led a rebellion 
in Lower Canada. William Lyon Mackenzie led one 
in Upper Canada. Both men were fiery leaders. The 
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Captain James Cook landed © 
Vancouver Island in 1778. Cook df 
not try to settle the island, because his 
main purpose was to search for trade 
routes to the Orient. In 1843, The Hud- 
son's Bay Company established the 
first permanent settlement on the 
island at the present site of Victoric. 
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“The Fathers of Confederation" 
me! in London's Westminster Hotel in 


1866 to frame the constitution of 
Canada, The British North America Act. 
The British Parliament passed the Act 
*orly in 1867, and Queen Victoria 
gave her assent in March. The Act was 
formally proclaimed on July 1, 1867. 
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uprisings startled the British government into sending 
Lord Durham to Canada to study the troubles in the 
colonies and to suggest ways of settling them. Lord 
Durham's report, which was submitted to Queen Vic- 
toria in 1839, is one of the great documents in the 
English language. Lord Durham argued that if Great 
Britain granted self-government to its North American 
colonies, it would hold them in the empire. Lord Dur- 
ham also hoped that the French- and English-speaking 
Canadians would become one people. 

At first, the British government regarded Lord Dur- 
ham’s plan as too bold. It tried to solve the problem 
of government by combining Upper and Lower Canada 
under a single legislature through the Union Act of 1840. 

It soon became clear that the Union Act had failed. 
Between 1846 and 1848, the British government limited 
the powers of the governor of Canada and gave the 
colonists responsible government. The British did 
this because they believed that they could not hold 
colonies lying so close to the United States in the empire 
much longer. They believed that it would be better 
to have an early, peaceful parting than an angry one 
later. Then Lord Durham’s prophecy came true. Freed 
from strong imperial control, the colonies did not wish 
to break away. 

Confederation. The grant of responsible government 
meant that Canada would have the British cabinet 
system of government. The system worked well in the 
Maritime Provinces, but not in United Canada, where 
the assembly had nearly equal numbers of English and 
French Canadians. It was clear that Canada would 
have to be divided again. But it was also clear that 
an act merely ending the union would raise other 
difficulties. The two halves of Canada had common 
economic interests that required some common govern- 
ment. The only answer was confederation, by which 
the French and English would have the same central 
government, but would control their own local affairs. 

The Canadians wanted to include New Brunswick, 
Nova Scotia, and Prince Edward Island in the confed- 
eration. Leaders of these colonies were already planning 
a union of their own, and had invited Newfoundland 
to join them. A conference was arranged at Charlotte- 


CANADIAN PRIME MINISTERS 


NAME DATES SERVED PARTY 
Sir John A. Macdonald 1867-187 Conservative 
Alexander Mackenzie 187 188 Liberal 
Sir John A. Macdonald 1878-1891 Conservative 
Sir John J. С. Abbott 1891-1892 Conservative 
Sir John $, D. Thompson 1892-189, Conservative 
Sir Mackenzie Bowell 1894-1896 Conservative 
Sir Charles Tupper 189 Conservative 
Sir Wilfrid Laurier 1896-1911 Liberal 
Sir Robert L. Borden 1911-1917 Conservative 
Sir Robert L. Borden 1917-1920 Unionist 
Arthur Meighen 1920-1921 Unionist 
W. L. Mackenzie King 1921-1926 Liberal 
Arthur Meighen 1926 Conservative 
W. L. Mackenzie King 1926-1930 Liberal 
Richard B. Bennett 1930-1935 Conservative 
W. L. Mackenzie King 1935-1948 Liberal 
Louis S. St. Laurent 1948-1957 Liberal 
John Diefenbaker 1957- Conservative 


Each prime minister has a biography in THE WORLD BOOK ENCYCLOPEDIA, 


120 


town, Prince Edward Island, in September, 1864. Rep- 
resentatives of Upper and Lower Canada asked the 
Maritime Provinces to consider a plan for a union of 
all the British North American colonies. А general 
conference was called the following month. This 
Quebec Conference of 1864 turned out to be a constitu. 
tional convention. The representatives who attended 
are called “The Fathers of Confederation.” Some of them 
wanted to call the new government the Kingdom of 
Canada. But partly out of respect for fecling in the 
United States, the name Dominion was chosen instead 
Newfoundland and Prince Edward Island immedi- 
ately rejected the plan drawn up at the Quebec Con- 
ference. But New Brunswick and Nova Scotia approved 
the union after a delay of nearly two years. The plan 
was finally drawn up as The British North America Act 
and was passed by the British Parliament in 1867. Sir 
John A. Macdonald, leader of the Conservative party 
in Upper Canada, became the first prime minister of 
the Dominion. Sir Georges Etienne Carticr, leader of 
the Liberal-Conservative party in Lower Canada, served 
as his associate. The two men strengthened the new 
government and encouraged railroad building. 


Growth of the Dominion 


New Provinces. The Dominion in 1867 had only 
four provinces: Quebec, Ontario, Nova Scotia, and 
New Brunswick. Of the 3,500,000 persons living in 
British North America at the time, only about 100,000 
lived west of the Great Lakes. Most of the people 
in the east were farmers. All the northern territory 
draining into Hudson Bay was part of Rupert’s Land, 
the fur-trading empire held by the Hudson’s Bay Com- 
pany. There were two colonies on the Pacific Coast: 
Vancouver Island, established in 1849, and British 
Columbia, established in 1858. 

But the founders of the Dominion intended that it 
should expand, They planned in 1869 to purchase the 
fur company’s lands to the north and west. The transfer 
had to be postponed until 1870, because of a rebellion 
among the French half-breeds, or métis (pronounced 
MAY TEECE). The province of Manitoba was created 
after the Canadian government reached an agreement 
with the Hudson’s Bay Company and the British. 

The colony of British Columbia, which included 
Vancouver Island after 1866, became the sixth province 
of the Dominion in 1871, after the government promised 
to build a railroad linking the new province with the 
east. The Dominion then stretched from sea to sea. 
The Canadian Pacific Railway was finally completed in 
1885. In the east, Newfoundland decided to stick by 
its decision to stay out of the Dominion. But Prince 
Edward Island changed its first decision, and became 
the seventh province in 1873. Alberta and Saskatche- 
wan were created as provinces in 1905 from part of the 
old Hudson's Bay Company lands. In 1912, other parts 
of this land were added to Quebec, Ontario, and Mani- 
toba. The people of Newfoundland voted in 1948 t? 
federate with Canada, and Newfoundland became the 
tenth province of Canada the next year. 

The Struggle for Unity. During the first 30 years of 
the Dominion, the new country suffered hard times 
Economic difficulties slowed up Canada's growth. In 
the early 1890's, more persons left the country than 
entered it. But, after 1896, large numbers of immigrants 


moved to Canada from Europe and the United States. 


More and more settlers turned to the great prairie 
regions of Canada for their homesteads, 

Another problem that faced the early government 
of the Donunion was the bitter feeling that continued 
between thr English-speaking and French-speaking peo. 


ples of Canada. The quarrel deepened during the first 


métis rebellion in 1869, often called the Red River 
rebellion. \\ hen the Dominion government i 
with the Hodson’s Bay Company to buy its land, the 
métis feared that they would lose their homesteads. 
Led by Louis Riel, the métis seized control of Fort 
Garry, in the Red River Colony. During the uprising, 
they executed Thomas Scott, a man from Ontario. The 
government put down the revolt. It then created the 
province of Manitoba. Riel fled to the United States. 
In the years following the rebellion, hundreds of métis 
settled in the Saskatchewan valley. 

In 1885, Riel returned to Canada and led the second 
métis rebellion, sometimes called the Riel rebellion. 
This revol: also failed, and Riel was captured. The 
people of Ontario demanded that he be executed for 


the murder of Thomas Scott. The people of Quebec 
passionately defended him as a patriot. In spite of these 
protests, Ricl was hanged. 


Sir Wilfrid Laurier, leader of the Liberal party, 


became the first French-Canadian prime minister of 
Canada in 1896. His influence united all Canadians, 
and he helped solve the difficult problem of separate 
schools fo: French-speaking and Roman Catholic groups 
in Manitoba. But he aroused some ition from 


French Canadians in 1899 when he allowed volunteer 
fight for the British in the Boer War. 
А -aurier’s administration, railroad construc- 
tion, farming, and mining activities increased. Sir 
Clifford Sifton, Laurier’s minister of the interior, en- 
couraged immigration from central and eastern Europe 
to fill the prairie lands. By 1905, Alberta and Saskatche- 
wan had a large enough population to become provinces. 
Laurier was forced to resign in 1911, when voters 
rejected his plans to build a Canadian navy and to work 
out a reciprocal trade treaty with the United States. 
„World War I. When Great Britain declared war on 
Germany in 1914, Canada immediately took steps to 
aid the British war effort. Canada had a standing army 
of only about 3,000 troops, but men enlisted eagerly. 
On Oct. 1, 1914, the first division of Canadian troops, 
about 33,000 strong, sailed overseas to complete its 
training in Great Britain. The first Canadian soldiers 
landed in France on Feb. 11, 1915. By 1916, the 
Dominion had four full divisions in the Canadian 
Expeditionary Force. These troops took an important 
Part in battles at Ypres, Arras, Vimy Ridge, and Mons 
on the western front. 

Canadian troops made a gallant record during the 
War. About 55,000 Canadian soldiers lost their lives. 
Ace pilot William A. Bishop won the Victoria Cross 
for shooting down 72 enemy planes. The country con- 
tributed vast amounts of food and munitions to the war 
effort, and lent Great Britain more than $700,000,000. 

World War I caused another serious split between 
i English-speaking and French-speaking Canadians. 

arliament voted in 1917 to draft men for service. The 

tench Canadians, particularly those from the province 
Of Quebec, bitterly opposed the draft. In the same year, 
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the Liberal and Conservative parties formed the Union 
party, under Sir Robert Borden, to promote the war effort. 

Canada оз о Notion 


Progress and Independence. Canada developed rap- 
idly during the 10 years following World War I. The 
government took over two major railroads and their 
branches to form a great publicly-owned railroad sys- 
tem. Engineers developed important new mines. 

Canada also began taking a separate part in inter- 
national affairs. It won a place at the Versailles peace 
conference, and became a member of the League of 
Nations. Sir Robert Borden resigned as prime minister 
in 1920. He had formed the Union party in 1917, and 
Arthur Meighen, a Unionist, succeeded him. But the 
Liberal party won the election of 1921, and William 
Lyon Mackenzie King, grandson of William Lyon 
Mackenzie, became prime minister. 

A constitutional crisis arose in 1926. The Liberals 
were involved in a scandal, and King asked the gover- 
nor-general, Lord Byng, to dissolve Parliament. When 
Lord Byng refused, King resigned. Arthur Meighen tried 
to form a cabinet, but Parliament was not sure of the 
constitutional issues involved, and he could not get 
its support. The election that followed centered on 
the constitutional question of whether or not the 
governor-general could ignore the advice of the prime 
minister. The Liberals won, and King went to the Im- 
perial Conference at London later the same year intend- 
ing to discuss the relationships between Great Britain 
and the Dominions. As a result, the conference adopted 
resolutions declaring that all British dominions had 
equal status. In 1931, the British Parliament passed the 
Statute of Westminster, which put this concept into 
effect. Canada became one of the voluntary partners 
in the British Commonwealth of Nations (see BRITISH 
COMMONWEALTH OF NATIONS). 


GOVERNORS-GENERAL OF CANADA 


NAME SERVED 
Baron Monck (Charles Stanley Monck) 1867-1868 
Baron Lugar ohn Young) 1868-1872 
Marquis of Dufferin and Ava 

(Frederick Blackwood) 1872-1878 
Marquis of Lorne (John Campbell) 1878-1883 
Marquis of Lansdowne (Henry 

Petty-Fitzmaurice) 1883-1888 
Baron Stanley of Preston 

(Frederick Stanley) 1888-1893 
Marquis of Aberdeen and Temair 

(John Gordon) 1893-1898 
Earl of Minto (Gilbert Elliot- 

Murray-Kynynmond) 1898-1904 
Earl Grey (Albert Grey) 1904-1911 
Duke of Connaught 1911-1916 
Duke of Devonshire (Victor Cavendish) 1916-1921 
Julian H. G. Byng (Viscount Byng of Vimy) 1921-1926 
Marquis of Willingdon (Freeman 

Freeman-Thomas) 1926-1931 
Earl of Bessborough (Vere Ponsonby) 1931-1935 
John Buchan (Baron Tweedsmuir) 1935-1940 
Earl of Athlone (Alexander Cambridge) 1940-1946 
Harold R. L. G. Alexander 

(Viscount Alexander) 1946-1952 
Vincent Massey ee 

59- 


George Philias Vanier 
Each governor-general has a biography in THE WORLD BOOK ENCYCLOPEDIA. 
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In 1929, Canada began to suffer from the business 
depression that struck most of the world. It hit hardest 
in the farming regions of the Prairie Provinces, and 
in the newly opened mining regions. In 1930, the 
Conservative party took office, with Richard B. Bennett 
as prime minister. The Imperial Conference of 1932 
at Ottawa tried to improve business conditions. Canada 
signed an agreement with other Commonwealth coun- 
tries to adjust tariffs in order to encourage trade. Bennett 
started a similar agreement with the United States, 
and King, who won the elections in 1935, completed 
it in 1938. New political parties grew up in the 1930's. 
‘The Cooperative Commonwealth Federation (or C.C.F.) 
represented farmers and labor. The Social Credit party 
won control of Alberta, and the Union Nationale party 
held power in Quebec. 

World War Il. On Sept. то, 1939, Canada declared 
war on Germany. This was the first time that Canada 
had declared war independently. But the country was 
not prepared for war. It had only a small regular army, 
and almost no navy or air force. But within two years, 
all the armed forces had trained expert fighting men. 
On Dec. 8, 1941, the day after the Japanese attack 
on Pearl Harbor, Canada declared war on Japan. 

Canada and the United States had set up the Perma- 
nent Joint Board on Defense in 1940. This baard made 
a survey of the defense requirements on the Atlantic 
and Pacific coasts of both countries. One of the projects 
that resulted from this survey was the Alaska Highway, 
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Canada's First Railway, the Chop 
plain and Saint Lawrence, began opet- 
ation in 1836, It carried passengers and 
freight between Laprairie and St, Jeon 
two towns about 15 miles apart in Que 
bec. Horses drew the cars the fist 
year. In 1837, с steam locomotive 
began operation on the line. 


The Welland Canal, linking Loke 
Ontario and Lake Erie, opened in] 85, 
Later canal work allowed ocean-going 
ships to sail into the Great Lakes. 


completed in 1942 and used as a route for carrying 
military supplies to Alaska. 

Until the Allies invaded France in June, 1944 
Canada made its most striking contribution to the 
war effort in the air. The Royal Canadian Air Force 
numbered more than 200,000 men, and large nunt 


bers of Canadians enlisted in the Royal Air Ford 
Canadian warplanes took an active part in the PA 
of Britain, in warfare in the Middle East, and in bom 
ing Germany during the last stages of the war. 


The Canadian Army grew from about 4,500 regular 
soldiers to more than 600,000 men after the country 
went through another draft crisis. Canadians formed 
the Commando divisions that took part in the bloody 
raid on Dieppe in August, 1942. The Canadians fought 
in Sicily and Italy, and played a valiant part in the 


invasion of France, the liberation of Belgium and The 
Netherlands. and the final conquest of Germany. 
The Canadian Navy consisted of only 13 ships and 
3.600 sailors at the outbreak of the war. By 1945, it 
had more than 700 vessels and 100,000 men. 
Canadian warships played an important part in the 
Battle of the Atlantic. After Germany surrendered, 


Canadian naval units sped to the Pacific to fight Japan. 

Canada set up 96 air-training schools during the war. 
These schools trained thousands of pilots, mechanics, 
and specialists for the Allied air forces. 

Canada also contributed much in money and sup- 
plies. Canadians lent billions of dollars to the war 
cause. Canada and the United States helped feed the 
British people during the Battle of Britain by sending 
them quantities of vital foods. Canadian factories built 
thousands of ships, planes, and weapons. 

After World War II, Canada was able to aid war-torn 
Europe because of its great natural wealth and expand- 
ing production. It sent large shipments of food and other 
supplies abroad. In the 10 years following World 
War IT, Canada loaned almost $4,000,000,000 to other 
countries. Thousands of displaced persons moved to 
Canada from Europe. 

W. L. Mackenzie King resigned in November, 1948, 
after serving as prime minister for more than 20 years. 
He had held office longer than any other prime min- 
ister in the British Commonwealth, and brought in im- 
portant social legislation. Louis S. St. Laurent, who had 
succeeded him as leader of the Liberal party, became 
prime minister, St. Laurent and his minister of external 
affairs, Lester B. Pearson, helped Canada play an in- 
creasingly important role in world affairs. Vincent 
Massey became the first Canadian-born governor- 
general of the country in 1952. 


In the United Nations, Canada became a leading. 


spokesman for the anti-Communist nations. It led the 
United States and countries of western Europe in 1949 
insuggesting the formation of the North Atlantic Treaty 
Organization (NATO). Canadian troops fought against 
Communist ageressors in Korea. A Canadian, Major 
General E. L. M. Burns, commanded the United 
Nations Emergency Force sent to Egypt in 1956 during 
the Suez Canal crisis. 

Canada and the United States continued their joint 
defense activities, including radar defense networks ex- 
tending into northernmost Canada. 

In 1945, the first nuclear reactor to be built outside 
the United States went into operation at the Chalk 
River plant in Ontario. By 1954, two more reactors 
had been built at the same site. The first Canadian 
nuclear-power plant was completed at nearby Des 
Joachims, Quebec, in 1957. Canadian scientists studied 
the use of radioactive cobalt in treating cancer. 

_ By the middle 1950's, Canadian factories produced 
six times as much goods as they had in the 1930's. 
Employment and personal income reached an all-time 
high. But, in spite of prosperity, the Liberal party lost 
control of parliament, after 22 years, in a 1957 election. 
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John G. Diefenbaker became prime minister of the 
Conservative government, and Pearson became head 
of the Liberal party. But the Conservatives won the 
election of April, 1958. George Philias Vanier became 
governor-general in 1959. In 1960, Canada and the 
United States signed a 60-year treaty that provides for 
development of Columbia River power resources on 
both sides of the border. 

Critically reviewed by ALFRED LeRoy Burt and MARGARET ORMSBY 

Related Articles. There is a separate biography in 
WorLo Book of cach governor-general and prime minis- 
ter listed in the tables in this article. See also the History 
sections of the province articles, such as ALBERTA 
(History), and the following articles: 
BioGRAPHIES 
Bienville, Sieur de Iberville, Sieur d* 
Cadillac, Antoine de la Mothe E Louis 
Carleton, Sir Guy aSalle, Sieur de 
Cartier, Sir Georges E. Mackenzie, Sir Alexander 
Cartier, Jacques Mackenzie, William L. 
Champlain, Samuel de Marquette, Jacques 
Currie, Sir Arthur W. Metcalfe, Charles T. 
Diefenbaker, John G. Strathcona and Mount 
Duluth, Sieur Royal, Baron of 
Durham, Earl of Sydenham, Baron 
Frontenac, Comte de "Taché, Sir Étienne P. 
Haldimand, Sir Frederick Thompson, David 
History 


Jean Baucurst 


Acadia North West Company 
Alaska Highway Paris, Treaties of 
Assiniboia Quebec, Battle of 
Athabaska Rebellion of 1837-1838 
British Commonwealth Red River Rebellion 

of Nations Remembrance Day 
British North America Rupert’s Land 

Act Saint Lawrence Seaway 


Saskatchewan Rebellion 
Union, Act of 

United Church of Canada 
United Empire Loyalist 
Victoria Day 


Dominion Day 

Fort Frontenac 

French and Indian Wars 
Hudson’s Bay Company 
Indian, American 


Jesuit War of 1812 
Louisbourg Webster-Ashburton Treaty 
Outline 


1. Early Days 
A. Exploration 
B. Early Settlement 
С. French Rule 
Il. Struggle for Responsible Government 
А. Lord Durham’s Report B. Confederation 
Ill. Growth of the Dominion 
A. New Provinces C. World War I 
B. The Struggle for Unity 
IV. Canada as a Nation 
A. Progress and Independence 
B. World War II 
C. After World War II 


Questions 


How did Canada benefit from British policy after the 
Revolutionary War in America? 

What was the first permanent scttlement in Canada? 

Why was the Canadian Pacific Railway built? 

What was the importance of Lord Durham's report? 

How has Canada supported the United Nations? 

Why was the Treaty of Paris important? 

Why were these men important in Canadian history: 
Laurier? Macdonald? Borden? King? 

How many provinces formed the original confedera- 
tion? 

When did Canada become an independent nation? 

In what battle were both opposing generals killed? 
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D. The British Conquest 
E. Problems of Government 


CANADA, UNITED CHURCH OF 
CANADA, UNITED CHURCH OF. Sec Unrrep 


CHURCH or CANADA 

CANADA DAY, a popular name for Dominion Day. 
See Dominion Day. 

CANADA DRY CORPORATION. See Sorr DRINK 

CANADA GOOSE is the common wild goose of 
North America. It grows 35 to 43 inches long, and has a 
grayish-brown coat and white patches on its cheeks. Its 
head, neck, and tail are black, its under parts gray. This 
goose usually makes its nest on a mound in a marsh. 
It uses twigs, weeds, grass, and reeds, and lines the 
nest with down. The nest holds from five to nine pale 
green, yellowish, or buff-white eggs. The best breeding 
grounds of the Canada goose are in northern Canada. 

In the autumn, the families fly south. The young 
birds are believed to fly with their parents. Canada 
geese fly as far south as northern Florida and northern 
Mexico. They eat many kinds of food, including grass- 
hoppers and other insects, grasses and water plants, 
corn, and wheat. 

Canada geese have been introduced into Europe from 
America. There are five different kinds. They look 
almost alike, but differ in size or color. (1) The common 
Canada goose usually weighs about 9 pounds, but may 
vary from 7 to 14. Its wingspread is from 5 to 6} feet. 
(2) The white-cheeked, or Western, Canada goose is about 
the same size, but a little darker. It seldom flies south 
in the winter, but stays along the Pacific Coast from 
Alaska to British Columbia. (3) The lesser Canada goose 
weighs about 5 pounds. It nests on the Arctic Coast 
from Alaska to Hudson Bay, and spends the winter 
in Washington, California, and northern Mexico. (4) 
Hutchins’, or Richardson's, goose weighs about 4 pounds. 
It breeds in the central Canadian Arctic, and flies south 
through the Mississippi Valley to the Gulf Coast of 
Mexico. (5) The cackling goose, a darker bird about the 
size of a 3-pound duck, nests on the coast and islands 
of western Alaska, and winters mainly in California. 

Scientific Classification. The Canada goose belongs to 
the family Analidae. It is genus Branta, species cana- 
densis. Јоѕерн J. Hickey 

See also Bren (color picture, Wild Ducks and Wild 
Geese); Goose; LAKE ATHABASCA. 

CANADA HEMP. See DOGBANE. 

CANADA THISTLE is one of the most troublesome 
of weeds. This variety of thistle grows throughout the 
United States and the southern part of Canada. The 
thistle has prickly leaves and small pink, purple, or 
white flowers. 

The Canada thistle annoys the farmer because it 
grows in cultivated areas as well as in wasteland, and is 
difficult to control. The thistle spreads easily because 
new plants can grow from bits of roots and underground 
stems of old plants. If a thistle plant is only partly up- 
rooted, several plants can still spring up from its remain- 
ing roots. 

The plant can be destroyed in several ways. One way 
is to kill its roots through starvation. The leaves supply 
the food that keeps the roots alive. This food supply can 
be cut off by cutting down the green stems of the plant 

as soon as they appear. Another way is to grow crops, 
such as corn, that require cultivation between rows. 
Breaking up the soil between rows of crops destroys the 
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Saint Clair 


The Canada Thistle, in spite of its name, is an invader from 
Europe. Its seeds were introduced into America with imported grain. 


thistle. Chemical weed killers also effectively destroy 


Canada thistle. Some of these chemicals kill only the 
leaves. Others can affect the growth of the roots as well. 
Scientific Classification. The Canada thistle belongs to 


the family Compositae. It is classified as genus Cirsium, 
species arvense. ARTHUR CRONQUIST 
See also THISTLE; WEED. 
CANADA'S BREADBASKET. See SASKATCHEWAN. 
CANADIAN DEBT. See NATIONAL DEBT. 
CANADIAN EDUCATION ASSOCIATION is an ог 
ganization of groups and individuals in Canada interest 
ed in education. The association serves chiefly аза 
clearinghouse for information among the school offi- 
cials of the provinces. It also conducts various research 
projects in the field of education, sometimes in coop- 
eration with other groups. The association was founded 
in 1892 as the Dominion Educational Association. It 
has headquarters at 206 Huron St., Toronto, Ont. 
CANADIAN LIBRARY ASSOCIATION (CLA) is 2 
nationwide organization of librarians, publishers, and 
friends of libraries. It was founded at McMaster Uni- 
versity in Hamilton, Ont., in 1946. It seeks to promote 
education, science, and culture through library service 
to encourage high standards of librarianship; to promote 
the welfare of librarians; and to cooperate with library 
associations both within and outside Canada. The CLA 
sponsors Young Canada’s Book Week. It publishes the 
Canadian Index to Periodicals and Documentary Films, the 
CLA Bulletin, Canadian Library Directory, and other 
bibliographic material. The CLA has headquarters at 
63 Sparks St., Ottawa, Ont. Ешғлвєтн Н. MORTON 


N LITERATURE may be divided in two 
parts, somewhat like a tree with two great roots. One 
root is deeply buried in the culture of France. The 
other is just as deeply buried in the traditions of 


— О part of Canadian literature is written 
in the other in English. But the branches of 
this tree are purcly Canadian. Authors and readers 


of each literature are gaining more and more knowl- 
edge of the other, in the original or in translation. 


Characteristics of Canadian Literature 


Canada's literature, whether written in French or 

ish, reflects three main parts of Canadian 

i : (1) nature, (2) frontier life, and (3) Cana- 
da's position in the world. 

First, Canadian authors often emphasize the effects 
of climate and geog raphy on the life and work of their 
people. Canada’s rugged mountains, roaring rivers, 
and harsh winters contrast sharply with its rich 
valleys, peaceful lakes, and mild summers. 

Second, frontier life is part of Canada's experience 
that appears frequently in its literature. Many authors 
have taken themes from man's steady march westward 
across Canada. Others have found drama in man's 
continuing battles to win a living on the sca. Still others 
have emphasized the ever-present frontier to the north, 
the constant challenge to expand man's foothold in the 
Arctic. Canadian authors do not regard new lands as 
the only frontier. They feel that man faces exciting 

in the outposts of experience. 

Third, Canada's position in the world profoundly 
affects many Canadian writers, French Canadians 
often fecl surrounded by their English-speaking neigh- 
bors. They have made a determined effort to preserve 
their own institutions and culture. But English 
Canadians frequently have a similar feeling of being 
surrounded by the people and culture of the United 
States. Many novels and poems show how Canadian 
Writers feel about such problems. 


French-Canadian Literature 


The history of literature in French Canada may be 
divided into four general periods: (1) from 1608 to 
1760; (2) from 1760 to 1860; (3) from 1860 to 1900; and 
(4) the 1900. These periods correspond roughly with 
those of Canadian history: (1) from the earliest settle- 
ment to the end of French rule, (2) from then to con- 
federation, (3) a period of adjustment, and (4) the 
period of Canada’s emergence as a world power. 

Before 1760, Canadians had little chance to think of 
culture. They were too busy breaking ground for 
homes and villages in their vast new wilderness. Asa 
result, almost the only literary work consisted of re- 
ports from explorers and missionaries. Jacques Cartier 
discovered the St. Lawrence River in 1535 and report- 
ed on it in Bref Récit de la Navigation de Canada. 
Samucl de Champlain founded Quebec in 1608, and 
ned carly information about the Indians in Des 
ded ou Voyage de Samuel de Champlain. Marie de 

“Incarnation (1599-1672), who established the Ursu- 
F order in Canada, left a deeply religious auto- 
iography, Rélations. Her work was the first picture of 
] ada as seen through the eyes of a woman. The 
csuit martyrs of the 1600's, such as Jean de Brébeuf, 
Penned stirring tales of missionary work among the 
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Indians. The only major historian of the period, Pierre 
Е. X. de Charlevoix (1682-1761), published his Histowe 
а Description Générale de la Nowelle-Prance in 174 

The Rise of French-Canadion Literature began alter 
Great Britain won Canada from France in the 1760's 
French Canadians found themselves surrounded by a 
people with language, religion, and traditions that 
differed from their own. As a result, their authors 
began а struggle to preserve the French cultural 
heritage in Canada. In 1822, Etienne Parent (1802- 
1874) became editor of the Canadien, a journal in 
Quebec. Its motto, “Our institutions, our language, 
and our law," sounded the keynote in this struggle. 

French-Canadian historical writing flourished dur- 
ing the 1830's and 1840's. Authors re-created the past 
from old parish records, from diaries, and from 
memoirs, singing the praises of French achievements in 
Canada. They allowed their prejudices to cloud their 
judgment, and lost much historical truth. F. X. 
Garneau (1809-1866) published his Histoire du Canada 
from 1845 to 1848. It suffers from his prejudices, but 
many French Canadians still regard it as their stand- 
ard history. 

Good poetry did not appear until 1854. That year, 
Octave Crémazie (1822-1879) began to contribute re- 
ligious and patriotic poems to Le Journal de Quebec. 
His “Le Drapeau de Carillon” remains one of the 
best-loved songs of French Canada. 

Crémazie’s influence lasted throughout the remark- 
able literary movement that began about 1860. 
Religion and patriotism always appeared in this 
poetry, even though the main theme might be nature. 
Writers of the Romantic movement in France also cx- 
erted strong influence over French-Canadian poetry. 

Literary Expansion. A group of pocts called the 
School of Quebec arose in the 1860's. These poets were 
inspired by Crémazie and Alfred Garneau (1836- 
1904), son of the historian. French-Canadian patriotism 
was their dominant theme. The best ts of this 
movement were Léon-Pamphile Le May (1837-1918) 
and Louis Fréchette (1839-1908). Le May started a 
new poetry of the soil. Fréchette’s lyrics dealt with 
friendship, nature, and patriotism. 

Many historians also wrote during this period. Abbé 
Henri R. Casgrain (1831-1904) wrote Montcalm et 
Lévis, Antoine Gérin-Lajoie (1824-1882) wrote Dix Ans 
d Histoire du Canada, and Benjamin Sulte (1841-1923) 
wrote Histoire des Canadiens-Frangais. 

Most novelists of the period wrote historical ro- 
mances similar to the works of Great Britain’s Sir 
Walter Scott. Some novelists wrote works of melodrama 
or social propaganda. Only two novels of the time have 
permanent value: Les Anciens Canadiens, a historical 
romance by Philippe de Gaspé (1786-1871), and Jean 
Rivard, a back-to-the-soil novel by Gérin-Lajoie. 

Since 1900, novelists and short-story writers of 
French Canada have attracted more attention than 
poets have. First came Louis Hémon (1880-1913) with 
his Maria Chapdelaine (1916), a sensitive story of simple 
pioneer men and women. Then came the more realistic 
Trente Arpents by Ringuet (pseudonym of Philippe 
Panneton [1895-1960]). Similarly realistic novels of 
country life have come from such writers as Germaine 
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Guavremont ( ? - ), Yves Thériault (1915- ) 
and Félix-Antoine Savard (1896- ). Realistic novels 
of contemporary city life have also appeared. The best 
known of these include Les Plouffes by Roger Lemelin 
(1919- ) апа Bonheur d'Occasion by Gabrielle Roy 
(1909- , ) Robert Charbonneau (1911- ) and 
Robert Elie (1915- ) have produced some excellent 
psychological novels. Most of these works have been 
translated into English and are widely read in both 
languages. 

In poetry, a group of writers called the School of 
Montreal came together about 1895. These poets re- 
jected the broad patriotic and religious themes of the 
earlier School of Quebec, and turned instead to the 
individual person and his mind. Representative poets 
include Emile Nelligan (1879-1941) and Albert Lozeau 
(1878-1924). They were inspired by Charles Baude- 
laire, Arthur Rimbaud, and Paul Verlaine of France. 

French-Canadian poetry flourished in the 1940's and 
19507з. Some poets, such as Guy Delahaye (1888- ) 
and René Chopin (1885- ), carried on the tradition 
of Nelligan and Lozeau. Some sang of the joys and 
sorrows of rural life, and others of the problems of 
city life. Perhaps the most successful poets wrote 
brilliant but difficult poems about the human soul and 
its quest for understanding. These poets include Fran- 
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Two Literatures have flourished side by side 
in Canada from about 1800 to the present. One 
stems from the culture of England, and the other 
from France. But both reflect the history and 
experience of Canada. The names in each category 
of the table are listed in chronological order. 


FRENCH-CANADIAN POETS 


Wacousta (1832) by John Richardson 


ENGLISH-CANADIAN NOVELISTS iB 


çois Hertel (pseudonym of Rodolphe Dubé [1905 
D. Roger Brien (1910- ), St. Denys Garneay 
(1912-1943), and Alain Grandbois (1900- y 
Historians include Sir Thomas Chapais (1859.194 
with Cours d'Histoire du Canada, and Abbé Lione 
Groulx (1878- ), with La Naissance d'une Race, 


English-Canadian Literature 


Literature in English Canada began with the ag 
counts explorers wrote about their travels and di 
coveries. Alexander Henry (1739-1821). Samuel 
Hearne (1745-1792), and Sir Alexander Mackenzie 
(17552-1820) wrote vivid descriptions of their journ 
north and west. After these early writings. Englis 
Canadian literature falls into the same periods as the 
last three periods in French Canada: (1) the early 
1800's, (2) from 1860 to 1900, and (3) the 1900's, 

The Early 1800's saw the first important Englis 
Canadian novel. It was Wacousta by John Richardson 
(1796-1852), a tale of Pontiac’s Indian conspiracy. But 
Thomas Chandler Haliburton (1796-1865) ranks as 
the most distinguished literary figure of the period 
He was a Nova Scotian judge who later served in the 
British Parliament. Haliburton’s fame resis largely 
upon the humorous stories in The Clockmaker, or 
Sayings and Doings of Sam Slick. Sam Slick became 30 
famous that Artemus Ward called Haliburton “the 
father of American humor.” 
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In poetry, Oliver Goldsmith (1794-1861) wrote The 
Rising Village. a short epic of the United Empire 
Loyalists. Goldsmith was a grandnephew of the great 
Irish writer of the same name. Charles Heavysege 
(1816-1876) won considerable acclaim for his Biblical 
drama, Saul. Charles Sangster (1822-1893) wrote lilting 
descriptions of ( ?ntario scenery and customs. 

After Confederation, Canadian poets produced 
many fine works. Isabella Valancy Crawford (1850- 
1887) wrote a pastoral epic of pioneer life, Malcolm's 
Katie, that contains some of the finest lyrical passages in 
Canadian literature. Other poets include Charles Mair 
(1838-1927) and George F. Cameron (1854-1885). 

The first novel by James De Mille (1833-1880) ap- 
peared in 1805. Of the 20 ог more that followed, А 
Strange Manuscript Found in a Copper Cylinder usually 
ranks as the best. The only other important fiction 
early in the period was The Golden Dog, a long romance 
by William Kirby (1817-1906) of Quebec in the 1700's. 

A new group of poets appeared in 1880, when Sir 
Charles G. D. Roberts (1860-1943) published Orion and 
Other Poems. \hese poets usually wrote lyrics about 
nature, often in sonnet form. Roberts, who wrote over 
a 60-year period. was the most productive of the 
group. Some of his best writing appeared in Songs of 
the Common Day, a sonnet sequence. Archibald Lamp- 
man (1861-189), the second poet of the group, was the 
master of sonnets among Canadian poets. “The Frogs,” 
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“Winter Uplands,” and “Janvary Morning" rank 
among his best works. His original and sensitive verses 
mark Lampman as Canada's supreme nature poet. 
The third poet of the group, Duncan Campbell Scott 
(1862-1947), dealt with a wider range of subject matter. 
His work may seem intellectual, but it carries strong 
feelings. Some of his finest poems deal with Indian 
themes and the somber impressiveness and silence of 
forest and lake, as in “The Forsaken,” “An Onondaga 
Madonna,” and “Night Burial in the Forest.” An 
Indian poet, Pauline Johnson (1862-1913), also tried to 
interpret the spirit of her people in poctry. 

Bliss Carman (1861-1929) is often regarded as Can- 
ada's finest lyric poet. All his work, and especially his 
first volume, Low Tide on Grand Pré, has pictorial and 
melodic beauty. George Frederick Scou (1861-1944) 
was a poet with a message—the consolation of the 
human spirit. Even his nature poetry has a strong 
relizious and moral flavor. William Wilfrid Campbell 
(1861-1918) wrote some fine descriptive poems and a 
few powerful narratives. 

The reading public met three popular new Canadian 
novelists during the late 1800°s, Sir Gilbert Parker 
(1862-1932) published When Valmond Came to Pontiac 
and The Seats of the Mighty. Parker dealt mainly with 
historical themes. Ralph Connor (pseudonym of 
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Charles W. Gordon [1860-1937]) was the first Canadian 
novelist to write of the expanding West, notably in 
Black Rock and The Sky Pilot. The story of The Man from 
Glengarry takes place in his native Ontario. Connor 
became one of Canada’s most popular writers of fiction. 
The third novelist, Lucy Maud Montgomery (1874- 
1942), won world fame with Anne of Green Gables. 

Fiction of the 1900's gradually became more realistic 
as novelists turned to contemporary life and problems. 
The first signs of this change appeared during the 
1920's, chiefly in novels of the prairie and of the city. 
Outstanding prairie novels include Grain by Robert 
Stead (1880- ), Wild Geese by Martha Ostenso 
(1900- — ), and, perhaps best of all, such works of 
Frederick Philip Grove (1871-1948) as Our Daily Bread, 
The Yoke of Life, and Two Generations. Morley Calla- 
ghan (1903- ) specialized in urban novels, including 
Strange Fugitive and Such Is My Beloved. Mazo de la 
Roche (1885- ) wrote less searching but perhaps 
more entertaining novels about Jalna. 

The trend toward truthful representation of present- 
day life has continued and grown stronger. It appears 
in the works of Hugh MacLennan (1907- ), such as 
Barometer Rising and Two Solitudes, and those of Robert- 
son Davies (1913- ), such as Tempest Tost and 
Leaven of Malice. Ethel Wilson (1890- ) followed the 
trend in The Innocent Traveller and Equations of Love. 
Truthful representation also appears in such works as 
Judith Hearne by Brian Moore (1921- ) and The 
Mountain and the Valley by Ernest Buckler (1908- x 
Younger novelists have also taken scenes from con- 
temporary life, as in The Sacrifice by Adele Wiseman 
(1928- ) and The Acrobats and Son of a Smaller Hero 
by Mordecai Richler (1931- ). 

A number of writers continued to produce novels 
dealing mainly with the historic past. Prominent 
among them are Laura G. Salverson (1890- ) with 
The Viking Heart, W. G. Hardy (1896- ) with Father 
Abraham, Will R. Bird (1891- ) with Here Stays 
Good Yorkshire, Thomas B. Costain (1885- ) with 
The Black Rose, and Thomas Raddall (1903- ) with 
His Majesty's Yankees. 

Humorous writing has become especially popular 
during the 1900's. E. W. Thomson (1849-1924) used 
French habitant English, a dialect, in such works as 
Old Man Savarin and Other Stories. W. H. Drummond 
(1854-1909) popularized habitant English in his many 
poems. Peter McArthur (1866-1924) became known as 
a humorist-philosopher. He included many short 
newspaper columns in his collection, In Pastures Green. 
Stephen Leacock (1869-1944), a master of burlesque 
and the absurd situation, became Canada’s best- 
known humorist. Many critics regard Sunshine Sketches 
of a Little Town as his finest work, More recent 
humorists include Eric Nicol (1919- ) and the 
novelist Robertson Davies. 

Poetry of the 1900's. Marjorie Pickthall (1883-1922) 
published such works as The Drift of Pinions. Her 
poetry had a delicate beauty and pensive spirituality 

that set her apart. John McCrae (1872-1918) captured 
the essence of man’s reaction to World War I with his 
famous poem, “In Flanders Fields.” 

The modern movement in Canadian poetry began 


128 


in the 1920's, when a single poet in Toronto and a 
group of poets in Montreal came to prominence 
Newfoundland’s E. J. Pratt (1883- ) won recog. 


nition in Toronto. The Montreal group included 


A.J. M. Smith (1902- ), A. M. Klein (1909. ), 
Leo Kennedy (1907- ), and Е. R. Scott (1899. - ), 
Pratt soon established himself as the leading poet of 
Canada. He wrote heroic narratives of ihe life and 
death of a great whale (The Cachalot), of dramatic ad- 
ventures at sea (The Roosevelt and the Ат! ое and The 
Titanic). and of the exploits and suffering: of the early 
Jesuit missionaries (Brébeuf and His Brethren). 

The members of the Montreal group together exer- 
cised more influence on the trend of Canadian poetry 


than Pratt did. They shifted the emphasis in poetry 
from nature to human nature, from the country to the 
city, from melody to meaning, and from sentiment to 
satire. They wrote brilliant satires or angry attacks on 
injustice, and received support in the 1930's from other 
socially minded poets. These poets included Dorothy 
Livesay (1909- ), Ann Marriott (1913- ), and 
Earle Birney (1904- ). Poets such as Irving Layton 
(1912- ), Louis Dudek (1918- ), Patrick Ander- 
son(1915- — ),P. К. Page (1916- ), and Raymond 
Souster (1921- ) joined them in the 1940's. Social 
satire and protest continued in the poetry of the 1950's. 
But young poets tended to emphasize myths and sym- 
bols, as in the work of James Reaney (1926- ), Jay 
Macpherson (1931- ), Leonard Cohen (1934- ), 
and Eli Mandel (1922- Ds 
Other Recent Writing. Canadian essayists such as 
С. Е. Lloyd (1889-1938) have written thoughtful and 
reflective works. Others have penned descriptions of 
nature. Perhaps the finest nature sketches to appear 
in Canada are in F. P. Grove’s Over Prairie Trails and 
The Turn of the Year. The animal stories of Charles 
G. D. Roberts have won international fame. More re- 
cently, Roderick Haig-Brown (1908- ) and Farley 
Mowat (1921- ) have written descriptive works that 
attracted wide audiences in Canada and othcr countries. 
Most of the important historical and biographical 
literature in Canada has appeared since 1900. J. C. 
Dent (1841-1888) wrote the most valuable early work 
on the history of Upper Canada. George M. Wrong 
(1860-1948) presented scholarly detail in The Rise and 
Fall of New France, but combined the scholarly and 
popular in The Canadians. A. S. Morton (1870-1945) 
wrote a History of the Canadian West to 1870, an excel- 
lent regional study. Another eminent historian, O. 5 
Skelton (1878-1941), was best represented by a biog- 
raphy, Sir Wilfrid Laurier. Adam Shortt (1859-1931) 
and Sir Arthur Doughty (1860-1936) edited the monu- 
mental 23-volume series, Canada and Its Provinces. 
More and more, the trend in Canadian prose has 
been toward self-examination—toward the search for 
Canada’s identity as revealed in its past and present, 
and in hopes for its future. Historians have traced the 
course of Canada’s development into nationhood. 
These writers include Donald С. Creighton (1902- 
), with Dominion of the North and Sir John A. Мас 
donald; А. R. M. Lower (1889- — ), with From Colony 
to Nation; Edgar McInnis (1899- ^ ); F. Н. Under 
hill (1889- ); and W. L. Morton (1908- ). Liter- 
ary critics and historians have studied the emergence 
of a Canadian literature. They include Pelham Edgar 


(1871-1948); E. K. Brown (1905-1951), author of On 
Canadian. Poctr;; and A. J. M. Smith, author of The 


Book of Cana Poetry. Similar works have appeared 
on the develo ment of other arts in Canada, such as 
The Culture of ' ontemporary Canada, edited by Julian 
Park (1888- ‚ and The Arts in Canada, edited by 
Malcolm Ros- (1911- ). Disuosp Packy 
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CANADIAN MOUNTED POLICE. See Roya CANA- 
DIAN MOUNTED POLICE. 

CANADIAN NATIONAL RAILWAYS. See CANADA 
(Transportation); Вватіѕ=н COLUMBIA (Transportation). 

CANADIAN PACIFIC AIR LINES. See AIRLINE. 

CANADIAN PACIFIC RAILWAY. See Bnrrisu. Co- 
MBIA (Transportation); CANADA (Transportation); 
FLEMING, Str SANDFORD. 

CANADIAN RIVER, the largest branch of the Ar- 


kansas River. rises in northeastern New Mexico and 
flows eastward through the Panhandle of Texas and 
Oklahoma for 906 miles. It joins the Arkansas River 
in eastern Oklahoma, Sometimes the Canadian River 


is almost dry. but occasionally it overflows its banks. 
CANADIAN SHIELD is a huge, horseshoe-shaped 
area that covers about half of Canada. The bottom of 
the horseshoe clips into the northern United States. The 
shield includes the mainland of Newfoundland, nine 
tenths of Quebec, about half of Ontario, two thirds of 
Manitoba, northern Saskatchewan, and much of the 
Northwest Territories. In the United States, it makes 
up the Adirondack Mountains of New York, and the 
Superior Upland areas of Upper Michigan, Wisconsin, 
and Minnesota. About 1,771,000 square miles of the 
shield’s total of 1,864,000 square miles lie in Canada. 
Its eastern end is tilted up more than 5,000 feet in the 
Torngat Mountains of Newfoundland. The shield used 
to be called the Laurentian Plateau, deriving this name 
from the Laurentian Mountains of southern Quebec. 
Much of the central and northwestern part of the shield 
has a low, flat, monotonous topography. For location, see 
Canapa(colormap, The Seven Land RegionsofCanada). 
Geologists estimate the rock formations of the shield 
to be somewhere between 500,000,000 and 4,800,000,- 
Ооо years old. They include diorites, gneisses, granites, 
Sreenstones, quartzites, and other stones. 3 
_ Much of the shield is unsuited to agriculture, and it 
1s sparsely settled. Extensive forests in the southern sec- 
tion have given rise to lumbering and an important 
pulp and paper industry. Swift-flowing streams provide 
abundant water power. Vast deposits in the shield yield 
Copper, gold, iron ore, nickel, uranium, and other min- 


crals. The southern part of the shield is a popular resort 
center, D. F. PuTNAM 
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CANAL. When man needs a waterway where nature 
has failed to provide one, he makes a canal. Canals 
often extend natural waterways by connecting one river 
to another, or by connecting rivers to lakes and lakes to 
seas. Canals provide waterways for boats, and water for 
irrigating land in dry arcas. They sometimes serve to 
carry sewage away from large cities. 

Canals were dug in Egypt, Assyria, India, and China, 
hundreds of years before the time of Christ. One of the 
oldest and longest canals in the world is the Grand 
Canal, which was begun by the Chinese about 500 в.с 
This thousand-mile waterway connects Hangchou and 
Tientsin. It is believed that the present Suez Canal, 
which connects the Red Sea and the Mediterrancan 
Sea, follows the route of a canal built by an Egyptian 
king in боо в.с., and is said to have first been destroyed 
by an Islamic king in a.p. 767. Nebuchadnezzar, the 
great ruler of Babylon in 500 B.C., remade a canal that 
is believed to have been first dug more than a thousand 
years earlier. Nebuchadnezzar’s waterway was the royal 
canal of Babylon, which connected the Tigris and the 
Euphrates rivers. 

There are more than 26,000 miles of canals in all 
parts of the world. Over half of this mileage is repre- 
sented by European canals. Most of these were built 
after 1481, when the canal lock was invented. The lock 
made it possible for canals to run through land of vari- 
ous levels, Italy and Holland both claim to have been 
the site of the first canal lock. 

How Canals Are Built. The width and depth of a 
canal are determined by the size of the ships or boats 
which will use it, Canals are dug deep enough to allow 
at least one and a half feet of water beneath the heaviest 
boat that is to be used. Most canals are made wide 
enough for two large boats to pass one another in the 
channel. The channel is usually cut by dredging ma- 
chines. The sides of the canal may slope, but they are 
usually built straight up and down. 

Canal Locks make it possible to dig canals having 
several level stretches, cach higher or lower than the 
next one. A lock is a chamber with stone or concrete 
walls as high as the higher level of the canal. There is a 
watertight gate at each end of the lock. In order to pass 
from a lower to a higher one, a boat enters the lock 
chamber and the gates at the lower end are closed be- 
hind it. Valves in the lock chamber are then opened, 
and water from the higher level of the canal flows in to 
raise the boat to that level. The gate at the higher level 
is opened, and the boat goes through. In order to trans- 
fer a boat from the higher level to the lower level, water 
is let out of the lock chamber until the boat is lowered 
to the new level. 

Aqueducts may be used to carry a canal over a valley 
or gulleys. An arch bridge is built over the valley, and 
the channel of the canal is run across the top of the 
bridge. An aqueduct does away with the necessity for 
locks at each side of the valley. 4 

Canals of North America. The first canal in the 
United States is believed to have been built between the 
Charles and Neponset rivers in Dedham, Mass., before 
1640. The Erie Canal, completed in 1825, became an 
important route in the opening of the Middle West. The 
Erie is now a part of the New York State Barge Canal. 
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WATER LOCKS AND 


Since the invention of the water lock about 500 years ago, 
hundreds of thousands of miles of canals have been built in all 
parts of the world. Shallow, dangerous rivers have been 
dredged ond fitted with locks to make them great highways of 
trade. The water lock has enabled man to overcome such 
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LOCK 


PROTECTION WALL 


Chicago Лема! Survey 


HOW THEY OPERATE 


natural obstacles as waterfalls and rapids, so that ships can 
pass easily from one level to another. The Brandon Road 
Lock and Dam, above, near Joliet, lll, are part of the Illinois 
Waterway. Note the walls and embankments which protect 
the lock against ice, driftwood, and erosion. 
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Passing from a Lower Level to a Higher Level. A 
ship, barge, or boat heading for a higher level enters the 


When the ship is completely within the lock chamber, the lock- 
master in his control station closes the lower gates by pressing 
а button. Then he opens the intake valve. This permits water 


lock chamber through the gates at the lower end. The gates at 
the upper end remain closed. Safety gates are for emergencies. 


from the upper level to flow through the intakes into the lock, 
as shown by the white arrows. No pumping is needed to fill 
the lock, because water always seeks its own level. 


UP. GATES 


inside the lock chamber is level with that of intoke valve, opens the gotes о! the upper end, ond signols 


When the 
hes of the waterway, the lockmaster doses the the ship to continue on its way up the соло, 


the uppe 


from a higher level to a lower level. The gates at the upper 


Passing from а Higher Level to a Lower Level. The 
end are open, the lower gates are dosed, ond the ship enters. 


lock chamber must be full of water before a vessel con pass 


E инк GATES CLOSED. 


fj DRAIN VALVE OPEN 


drain valve, causing the water to flow through the lock wells 
into the lower port of the waterway, as shown by arrows, 


After the ship is completely inside the lock chamber, the lock- 
master doses the gates at the upper end. Then he opens the 


AB DRAIN VALVE, CLOSED 


valye, opens the lower gates, and signals the vessel to con- 


When the water in the lock chamber is level with that of the f 
tinue downstream. For heavy traffic, locks are built in pairs. 


lower part of the waterway, the lockmaster closes the drain 
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The first part of the 1800's was a busy period of canal 
building. This period produced the Chesapeake and 
Delaware Canal (1829), connecting Chesapeake and 
Delaware bays; the Delaware and Raritan Canal (1838), 
extending from New Brunswick, N.J., to Bordentown, 
N.J.; the Illinois and Michigan Canal (1848), connect- 
ing Chicago and La Salle. Ш.; and the Chesapeake and 
Ohio Canal, completed in 1850. This canal from Wash- 
ington, D.C., to Cumberland, Md., was abandoned in 
1924. Millions of dollars were invested in canal-building 
projects during the 1840's, but the development of rail- 
way transportation gave the canals stiff competition. 
Many canals were left uncompleted, and many inves- 
tors lost their money. 

The first locks in the Soo, or Sault Sainte Marie, 
Canals between Lakes Superior and Huron were built 
in 1855. Other locks have been added, the latest in 
1943. The Hennepin Canal (or Illinois and Mississippi 
Canal) was completed at the end of the 1800’s. This 
waterway extended from the Illinois River near Henne- 
pin to the Mississippi River. It was closed in 1951. 

Canal building continued in the United States dur- 
ing the 1900's. The New York State Barge Canal was 
begun in 1907, and completed in 1917 after a program 
of dredging and lock-building that cost $150,000,000. 
Other projects of this period included the Dalles-Celilo 
Canal (1915), which opened the Columbia River as far 
as Lewiston, Ida., and the Lake Washington Ship 
Canal (1917), which linked Puget Sound with Lake 
Washington near Seattle. In 1920 Congress authorized 
construction of canal locks in the Ohio River from 
Pittsburgh, Pa., to Cairo, Ill. This project was com- 
pleted in 1929. Improvements also were made to the 
Louisville and Portland Canal, which had been built 
around the falls of the Ohio River in 1831. 

The Illinois Waterway, which includes the Chicago 
Sanitary and Ship Canal and the locks of the Des 
Plaines and Illinois rivers, was finished in 1933 at a 
cost of $102,500,000. In 1940 army engineers com- 
pleted twenty-six dams which canalized the upper Mis- 
sissippi from St. Louis to Minneapolis. This waterway 
made it possible for larger vessels to carry some products 
of the Middle West directly to New Orleans, to be trans- 
ferred there to ocean ships sailing out of the Gulf of 
Mexico to foreign ports. 

'The United States possesses some of the largest and 
most modern ship canals in the world. The first of these 
waterways to be built was the Cape Cod Canal (1914), 
which connects Buzzards Bay and Cape Cod Bay. The 
Beaumont-Port Arthur ship canal in Texas has been in 
use since 1926. The New Orleans Industrial Canal, con- 
necting the Mississippi River with Lake Pontchartrain, 
was completed in 1921. New York City deepened the 
Harlem River for ship-canal purposes in 1938. 

The Atlantic Intracoastal Waterway, linking Atlan- 
tic Coast cities from Boston to Miami, was begun in 
1925 and has been constantly enlarged and deepened 
since that time. 

The most important ship canal operated by the 
United States is the Panama Canal. Except in time of 
national emergency, this canal is open to ships of all 
nations, 

Canada and the United States officially opened the 
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deepened Saint Lawrence Seaway in 1959 The seaway 
provides for large-scale navigation from Montreal to the 
Great Lakes. The United States dug the Wilcy-Dondero 
Canal with two locks near Massena, N.Y., as part of the 
project. Canada deepened the Welland Canal between 
Lakes Erie and Ontario, and built a shor canal and 
lock to bypass the Iroquois Control Dam. Canada also 
built five other locks. 

Other canals in Canada include the Soo, between 
Lakes Superior and Huron, and the Trent, between 
Lakes Ontario and Huron. 

Canals of Europe. The Netherlands has about 5,000 
miles of navigable rivers and canals. Belgium has about 
1,500 miles of canals. These canals not only provide 
transportation but also drain the low-lying land. 

The great canal system of France. which totals more 
than 3,000 miles of waterways, was begun carly in the 
1600's. The Languedoc Canal of France, a 148-mile 
waterway connecting the Mediterranean Sca and the 
Bay of Biscay, was completed in 1668. 

The Kiel Canal, sometimes called the Nord-Ost-See 
Kanal, is the most important waterway in Germany. It 
connects the Baltic and North seas. Another famous 
waterway canal in Germany is the Hohenzollern Canal, 
completed in 1895. This canal joins the Oder and Spree 
rivers, and provides a ship channel between Berlin and 
Stettin on the Baltic Sea. A canal between the Vistula 
and Oder rivers was opened in 1915. The second sec- 
tion of the Marseilles-Rhone Canal was opened in 1916. 
The Midland Canal, which joins the Rhine River with 
the Baltic Sea, was completed in 1938. 

The Russian system of canals was begun during the 
reign of Peter the Great. Russia now has more than 500 
miles of canals and more than 550 miles of rivers which 
have been canalized. The canal between Kronstadt, оп 
the Gulf of Finland, and Leningrad, on the Neva River, 
is sixteen miles long and twenty feet deep. The White 
Sea-Baltic Canal shortens the distance between Lenin- 
grad and Archangel by about two thousand miles. The 
61-mile Volga-Don Canal was completed in 1952. 

The Corinth Canal in Greece cuts through the narrow 
land strip which joins the Peloponnesus to the northern 
part of the country. 

British Canals. The Manchester Canal, between 
Manchester and Eastham, is one of the largest canals in 
the British Isles. This waterway was opened to traffic in 
1894. Other notable British canals include the Grand 
Canal, 165 miles long, between Dublin and Ballinasloe 
on the River Shannon; the Caledonian Canal, extend- 
ing across Scotland from Inverness to Fort William; and 
the canal between the Firths of Forth and Clyde. Alto- 
gether, the United Kingdom has about 4,700 miles of 
artificial waterways. 
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Canal Nicaragua Canal 
Chicago Sanitary and Ohio River 
Ship Canal Panama Canal 


Corinth Canal 
Erie Canal 
Inland Passage 
Inland Waterway 
Kiel Canal 


Saint Lawrence Seaway 
Soo Canals 

Suez Canal 

Welland Ship Canal 


CANAL ZONE. Sce PANAMA CANAL ZONE. 
CANANDAIGUA, слу un DAY gwuh, LAKE is the 
ıe Finger Lakes in west-central New 
vaters, the attractive summer homes 
ind nearby hills make this an attractive 
lake is about 15 miles long, and two 
widest points. For location, see New 


vesternmost O! 
York. Its blu 
along its shore 

rea. | 


resort а 


miles wide at i 
York (color та WILLIAM Е. YOUNG 
See also Fı 
CANARY is 
keep canaries 
cheerful comp 
ily. They are 
once lived un 
the world. Wil 
not nearly so : 


R LAKES. 
e of the most popular bird pets. People 
their songs, and because they make 
ions. Canaries belong to the finch fam- 
ined for the Canary Islands, where they 
med, Tame canaries live in all parts of 
canaries can sing, but their songs are 
clodious as those of the tamed birds 
ı bred for the quality of their song. Wild 
green and olive-colored. They seldom 
grow more than 8 inches long. Wild canaries live in 
pairs, but often flock together like their distant relatives, 
the American goldfinches. Canaries build nests of dry 
moss and grass in branches about 10 feet from the 
ground, A canary lays four or five eggs. 

Tame canaries are usually a bright yellow, although 
sometimes they may be orange, reddish, or pale yellow. 
They were introduced into Europe in about the 1500's. 
Careful breeding has produced many different types of 
canari "rench, Scottish, and Belgian canary 
breeders have developed many birds with strange ap- 
pearances, Soie tame canaries bred in Lancashire, 
England, grow 3 inches long. Scottish canaries are long, 
thin birds wiih tails that curl between their legs. 

Belgian canaries have such long necks that their 
heads droop ich canaries have curly patterns of 
feathers all over their bodies. 

The best singing canaries, such as the St. Andreas- 
burg variety, are bred in the Harz Mountains of Ger- 
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Canaries are popular bird pets in all parts of the world. 


They are bred carefully to produce a lively, cheerful song. 
В. Т. French Co. 


CANARY ISLANDS 


many. Different kinds of singing canaries аге named for 
the qualities of their songs. Rollers, for example, have a 
rolling, gurgling song. 

Canaries should be kept in clean cages, large enough 
to let the birds fly a little for exercise. Although canaries 
eat mostly canary seed, they also require some fresh 
green food. They should also be given plenty of water 
for drinking and bathing. 

Canaries have been used to detect poison gases in 
time of war, and to detect dangerous gases in coal mines 
They are also used for laboratory experiments. 

In the United States 
given to the American goldfinch, which looks much 
like a tame canary 


s, the name wild canary is often 


Scientific Classification. Canaries belong to the family 
Fringillidae. The common canary is genus Serinus, species 


canarius. GEORGE J. WALLACE 


See also Bird (color picture, Family Pets); Fisch; 
GOLDFINCH. 

CANARY ISLANDS make up two provinces of Spain. 
This group of 13 islands lies in the Atlantic Ocean about 
60 miles off the coast of northwest Africa. The islands 
have an area of 2,808 square miles. Seven of them are 


SPAIN 


Russ d 
Many Canary Islanders 
tame canaries and grow vege- 
tables for a living, above. The 
rugged, mountainous islands lie 
off the coast of Africa in the 
Atlantic Ocean, left. 


ATIANTIC 
OCEAN 


inhabited. They have a total population of 807.773. 
Ships can stop at bases in the islands for refueling on 
their way down the West African coast. See SPAIN 
(color map). 

The Canary Islands were divided into two provinces 
in 1927. The province of Santa Cruz de Tenerife in- 
cludes the islands of Tenerife, Palma, Gomera, and 
Hierro. The province of Las Palmas de Gran Canaria 
includes Gran Canaria, Palmas, and Fuerteventura. 
There are also many smaller islands in both provinces. 
The largest island in the Canaries is "Tenerife, which has 
the port of Santa Cruz de Tenerife. 

The Canaries are mountainous, and many of the 
mountains are volcanic. The highest peak is 12,162- 
foot Pico de Teide. 


133 


CANAS, JOSE SIMEON 


The Canary Islands have fertile soil and a mild and 
healthful climate. Crops include grain, fruit, vegetables, 
and flowers. The inhabitants are of Spanish descent, 
but they are darker than most Spaniards, being mixed 
with the Guanches who originally lived there. The in- 
habitants of Gomera communicate over distances with 
a whistled language that imitates spoken Spanish. 

The ancients named the Canary Islands Canaria from 


the Latin word canis, or dog, because they found large, 
fierce dogs there. Canary birds are so called because 
they were first found on the Canary Islands. The islands 
once belonged to Queen Catherine of Castile, and later 
to the Portuguese prince, Henry the Navigator. In 1479 
they were returned to Spain. R. С. MakTIN 

See also BANANA (table); PALMAS. 

CANAS, KAHN yas, JOSÉ SIMEON (1767-1838), 
was a scholar and statesman who took part in the 
Central American independence movement. In 1823, 
he signed the area's declaration of independence. He 
also led in freeing the slaves of the United Provinces of 
Central America. Cafias was born in Zacatecoluca, now 


in El Salvador. He was president of the University of 
San Carlos of Guatemala. 

CANASTA is the name of a high-scoring card game 
which originated in Latin America. It is a variation of 
rummy and may be played by two, three, four, or six 


Donato E. WORCESTER 


persons. The object of Canasta is to score a seven-card 
set of one number. A player cannot build sequences of 
numbers as may be done in other rummy games. For 
example, seven fours make a Canasta score, but a run 
of four through ten does not count. A seven-card set 
is called a Canasta, which in Spanish means basket. 

The players use two decks of cards and four jokers. 
The jokers and twos are “wild” cards, and can be 
used as substitutes for other cards in forming Canastas. 
The object of the game is to make 5,000 points. 

See also Rummy. 

CANBERRA, KAN bear uh, or, in Australia, KAN 
brah (pop. 28,277; alt. 1,875 ft.), is the capital of Aus- 
tralia. It lies in the Australian Capital Territory in the 
southeast corner of New South Wales. The area of the 
Australian Capital Territory is 939 square miles. This 


Canberra, the Federal Capital of Australia, was planned 
and laid out as a model city in the broad Molonglo River valley. 


Australian News and Information Bureau 


includes Jervis Bay, Canberra’s port on Ганаа 
Sea. Canberra itself covers 12 square miles of the Temi 
tory. For location, see AUSTRALIA (color п 

The first settlement in Canberra was probably made 
in 1823. Until the early 1900's, the area served chiefly 
as a farming region. From 1901 to 1909, 11 Australian 
parliament conducted an angry debate on the choice of 
a site for the country's Capital Territory. 1n 1909, it 


finally chose the Canberra area, and New South Wales 


agreed to transfer about 900 square miles to the federal 
government. The government then hcl in intere 
national competition for a plan for the pital city, 
Walter Burley Griffin, of Chicago, won 

The focal points in the Griffin plan w 1 govern. 
ment zone, centered on Capitol Hill, a municipal zone 
around a civic center, a university site, anc residential 
suburbs on both sides of the Molonglo River. In 1911, 


work began on laying roads and rail lines, and erecting 
public buildings and private homes. But work went 
slowly because many influential Australians did not 
approve of the site, and funds were hard to get. 

The cornerstone of the Capitol was laid in 1920, but 
the building was still not built in 1960. When the Duke 
of York (later King George VI) opened Canberra's 
Parliament House on May 9, 1927, the Australian 
capital officially moved from Melbourne to Canberra, 

Over 1,500,000 trees and shrubs have been planted in 
Canberra to help make the city attractive. ‘here also 
are about 100,000 acres of parks and other public lands 
in the Australian Capital Territory. The national gove 
ernment founded the Australian National University 
in Canberra in 1946. C. M. H. CLARK 

CANBY, HENRY SEIDEL (1878-1961), an American 
editor, author, and educator, became a leading figure 
in literary criticism. As chairman of the Book-of-the 
Month Club's board of judges, he influcnced the 
nation's reading habits. He helped found 7 / Saturday 
Review of Literature in 1924, and served as its editor 
until 1936. Canby was born in Wilmington, Del. He 
attended Yale University, and taught there. He wrote 
literary biography and criticism. Jons 'ТЕВВЁШ 

CANCELLATION is a way of shortening mathe 
matical work by striking out unwanted terms or factors 
To multiply the fractions ; and з, a person would 
get 12, or 4 times 3, for the numerator, and 30, ог 10 
times 3, for the denominator. The fraction }3 may be 
reduced by dividing the 12 and 30 by the common 
factors of 3 and 2. But it is easier to do the divisions 
before multiplying, rather than after. This is done by 
cancellation, or by striking out the old terms and 1 
placing them by new ones. The 3's can be divided by 3, 
and 10 and 4 can be divided by 2: 


If a person wanted to calculate the value of the 
expression 26 + 7 + 4 — 7, he could cancel the 7$ 
to save the trouble of adding and then subtracting 
them. In an equation, you can cancel factors that at 
common to both sides. For example, in the equation 
et ?ر‎ +x — 2 = х* +y + 4, you could cancel the 
х? and у” factors. TL. SWART 

See also Fraction (Cancellation). 
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CANCER, r. is one of the most serious and 


Rd d А 
aded а: It ranks second only to heart disease 


as а leadi se of death in the United 5 
Cancer is of Шей “the silent killer" because, in its 
early stage disease frequently gives little or no 
warning of sence, 

Cancer is хаелу growth of body cells. All cells 
reproduce b s, a process of cell division. Normal 
cell division imited by the body's requirements for 
growth and air of its tissues. In cancer, this normal 


process gets out of control. The abnormal cells, as they 
кру, push aside and invade other organs of the 
ody. They interfere with and eventually destroy nor- 


mal body functions. See CELL. 


Types of Cancer 


There are three types of cancer. Carcinoma, the most 

common form, is cancer arising from the skin, from the 
lining of the body organs, and from glandular tissue. 
Sarcoma occurs in connective and supporting tissues, 
such as bones, cartilz nerves, and fat, Leukemia in- 
volves the blood and tissues where blood cells are pro- 
duced, such as the bone marrow. It is characterized by 
ап overproduction of white blood cells. 
А No matter where cancer cells are found in the body, 
PUE usually retain some of the characteristic features 
ША, колшо w. hich they originated. For example, 
cull year cells continue to look like normal breast 
n usns 3 i еу have spread to the bones or lungs. Г is 
TER in ton cancer cells from hormone-producing 
Sats E А as the thyroid gland, to continue to manu: 
Bc ormones even in their new location. Doctors 

* found that the more closely cancer cells resemble 


Andreas Fel 
the tissue from which they originated, the less rapidly 
they invade other tissues 
Possible Causes of Cancer 


Scientists do not know exactly why cells become can- 
There 


tions peculiar to certain types of jobs and surroundings 


cerous. appear to be many causes. Some condi- 
can cause cancer. For example, many chemicals used in 
various occupations can produce some forms of cancer 
Arsenic, pitch, and soot sometimes cause skin cancer 
Manufacturers have introduced safety measures to re- 


duce these dangers. Persons who have been exposed to 


X rays and radioactive materials sometimes develop 
leukemia and cancers of the skin, bones, lungs, and 


з of the body. In persons with fair skin, pro- 


other par 
longed or excessive exposure to sunlight might cause 


skin cancer. 

Scientists have conducted extensive research into the 
relationship between smoking and lung cancer. ‘These 
studies have established a close connection between 
heavy, long-term smoking, partic ularly of cigarettes, 
and the development of lung cancer. Scientists believe 
that air pollution may also be a factor in the rapid 
increase of Jung cancer. Researchers have proved that 
viruses cause certain types of cancers that occur in small 
animals, such as rabbits, mice, chickens, and frogs. But 
they have not found that cancer in human beings can 
be caused by a virus. 

Some doctors believe that a tendency to develop cer- 
But only ex- 


tain types of cancer may be inherited 


tremely rare types of cancer, such as retinoblastoma, a 
cancer of the eye, can be directly inherited. Most 
physicians believe that a single blow does not cause 
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cancer. But, the blow may call attention to a cancer 
that is present, 


How Cancer Spreads 


The spread of cancer is called metastasis. Cancer cells 
metastasize, or spread, through the body in three ways. 
These are: (1) by entering the blood vessels and traveling 
through the blood stream to distant parts of the body; 
2) by being carried in the (mph, the watery fluid that 
bathes the body tissues; and (3) by direct contact with 
another organ. The route of spread depends on the 
location of the original cancer and on its type. Certain 
cancers have characteristic patterns of metastasis. 


Diagnosis 
The American Cancer Society has prepared a list of 
seven danger signals, any one of which may indicate the 


presence of cancer. A person should see a doctor 
promptly if any of these symptoms occurs. 


—— THE SEVEN DANGER SIGNALS OF CANCER ——— 


Any sore that does not heal. 

A lump or thickening in the breast or elsewhere. 
Unusual bleeding or discharge. 

Any change in a wart or mole. 

Persistent indigestion or difficulty in swallowing. 
Persistent hoarseness or cough. 

Any change in normal bowel habits. 


Modern research has produced valuable tools to aid 
in the early detection of cancer. Lung cancer often can 
be discovered by a chest X ray. Cancer of the cervix (neck 
of the womb) can be detected in its early, curable stage 
by means of the Papanicolaou Smear Test. The test is made 
on fluid taken from body openings, colored with a spe- 
cial stain, and placed on a slide. The cells are examined 
through a microscope, Cancer cells appear different 
from normal cells on the slides. 

The only method that assures an accurate diagnosis 
of cancer is a biopsy. In this test, a tiny piece of tissue is 
cut out of the body and examined under a microscope 
to determine if cancer cells are present. 

Scientists have not yet developed a blood test or other 
general test for cancer. The best assurance for early 
detection of cancer is a thorough physical examination 
at least once a year. 


Treatment 


Doctors treat cancer by using surgery, X rays and 
other types of irradiation, or drugs that contain chem- 
ical compounds or hormones. About 3 of every 10 
patients with cancer can be cured by modern methods. 

Surgery is the principal means of cure. Doctors have 
found that surgical treatment is usually successful if 
they can remove all of the cancerous tissue. Because of 
advances in medicine and in surgical techniques, sur- 
geons can undertake more extensive cancer operations. 

Radiation. Cancers near the surface of the skin or in 
a body cavity can frequently be treated successfully by 
X rays. Doctors often use radiation of higher energy 
than X rays to reach deeply imbedded cancers that 
cannot be removed surgically. They may place radio- 
active isotopes directly in cancer tissues. These may be 
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in the form of tiny pellets, needles, or wires. Sometimes 
the radioactive materials may be suspended in liquids 


and instilled in body cavities, or used in nasses as an 
external source of radiation, as in the co! ‘bomb, 
See Raproactiviry (Uses of Radioisotopes 

Hormones and Drugs do not cure cance: but doctors 
use them to relieve symptoms. Hormones give some 
relief in cancer of the breast or of the prosiate glands 
Patients with leukemia show marked iprovement 
when they take certain drugs. But the improvement is 
only temporary. 

Who Gets Cancer? 

Cancer was once believed to be chief]: = disease of 
women, but scientists found that more men ihan women 
die of this disease. Lung cancer has becom« increasingly 
common. This type of cancer is four times more common 
among men than among women, but the raue is increas- 
ing for women. 

In the late 1950's, scientists predicted tha! 26,000,000 
persons then living would die of cancer. | ey also pre- 
dicted that one of every four persons in ihe United 
States would develop cancer if current rates continued, 


The increase in cancer deaths results partly from the 
increased life span. 

Doctors find cancer most frequently in persons over 
40 years old. But no age group is safe from cancer. Even 
newborn babies may have the disease. Among children 
in the United States, cancer has become a leading 
cause of death. Leukemia accounts for more than half 
of the cancer deaths in children. 


Research 


Scientists constantly search for new ways to treat and 
prevent cancer. Improvements in surgery and radiation 
therapy have led to the successful treatment of many 
persons who once would have been abandoned as hope- 
less. Cancers of the prostrate gland and breasi have been 
brought under temporary control, sometimes for many 
years, by use of hormones or by removal of the hormone 
producing glands. Among the most recent develop- 
ments that resulted from investigation of the glands is 
removal of the pituitary, the master gland of the body: 
Doctors found that removing this gland brought relief 
to about half of the patients with advanced breast cancer. 

Investigators are seeking chemical agents and ant 
biotics that will injure cancer cells without damaging 
normal tissue, just as penicillin injures certain bacterial 
cells. Researchers have found substances that will cause 
periods of complete freedom from disease in acute leu- 
kemia, particularly in children. 

Many scientists are studying nucleic acids, a basic m 
terial of cells. They hope to discover fundamental dif 
ferences between normal and cancerous cells that сап 
be used to kill cancer cells. Universities, private institu- 
tions, and the National Cancer Institute carry on сап" 
cer research. Much of this work is financed and spor: 
sored by the American Cancer Society and agencies 0 


the federal government. C. P. RHOADS 
Related Articles in Үокір Book include: 

Biopsy Malignancy 
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The Constellation Cancer, the Crab 


CANCER, rab, is a constellation that lies betwe: 
the constellations Gemini and Leo. It is the fourth 
of the zodiac (see ZoprAC). The sun enters the sign of 
Cancer on or about June 21, and then stands directly 
of Cancer (see TROPIC OF CANCER). 
At this time, the sun ceases its northerly direction, and 
starts its movement southward. The constellation is also 
called the crab. because a crab moves backward and 
forward equally well, just as the sun seems to do when 
it changes directions from north to south. Cancer con- 


over the Tro 


tains a small star cluster known as Praesepe, or the Be 
Hive. 

See also Astronomy (color picture, Parade of the Con- 
stellations| March, April]); TROPIC OF CANCER. I. M. Levitt 


CANCER, TROPIC OF. See Tropic oF CANCER. 

CANCER SOCIETY, AMERICAN, isa volunteer health 
agency. It conducts many activities in an effort to con- 
quer the disease of cancer. The American Cancer Soci- 
ety sponsors а national research program on the causes 
and cure of icer. This program functions through 
Money grants to scientists and to institutions. Through 
medical fellowships, the Society helps young doctors 
learn about cancer. The American Cancer Society car- 
ries on a program of public education to tell people 
about cancer. The Society conducts a professional 
education program for doctors, dentists, and nurses. It 
also has a service program which provides for the needs 
of the community. 

To support these activities, the Society conducts a 
fund-raising and education campaign each April. Con- 
gress designated April as Cancer Control Month in 
1938. Headquarters of the Society are at 521 West 57th 
Street, New York City. MaxweLL C. WHEAT, JR- 

CANDIDE, a philosophic novel by Voltaire, satirizes 
the Optimism of the 1700’s. Candide grows up in a 
German castle. His tutor, Dr. Pangloss, teaches him that 

all is for the best in this best of possible worlds." When 
Candide becomes separated from his love, Cunégonde, 
he searches for her throughout the world. He encounters 
disaster wherever he goes. He finally finds Cunégonde, 
now grown ugly, in Constantinople. They take comfort 
In cultivating their garden together. Candide was pub- 
lished in 1759. See also VOLTAIRE. F. J. CROWLEY 
ү CANDLE was man’s chief source of light for at least 
UR 1 years. The candle is a lighting plant which is 
ы portable, and can be stored indefinitely. Crude 
dm es made of fats wrapped in husks or moss were 

ed before the time of Christ. Later, candlemakers 


Candle Craft, Inc. 


Candles, once man's chief source of light, now serve о decorative 
purpose. They are especially populor during the Christmas season. 


placed the wick inside a candle mold. Tallow and bees- 
wax were melted and poured into the molds to form the 
finished candle. Most modern candles are made of 
stearin, which is obtained from tallow, and paraffin, a 
mineral wax. The candles are formed by dipping the 
wick many times into the melted material, by pouring 
into molds, or by forcing the candle material through 
holes and then threading the wick down the center. 


Wicks are made of woven cord. Morrurw. LUCKIESH 


Related Articles in WorLD Book include: 
Candle Power Paschal Candle 


Candleberry Pioneer Life (picture, 
Candlefish Candlemaking) 
Christmas ( Lights) Stearin 

Paraffin Tallow 


CANDLE POWER is a standard for measuring the in- 
tensity of light. The first measurement of this kind was 
the amount of light thrown in a horizontal beam from 
a British standard candle. This candle, made from a white 
crystalline wax found in sperm whales, is exactly $ of 
an inch thick. 

A more exact measurement of light intensity is the 
international candle, which equals one tenth of the beam 
thrown from a Harcourt pentane lamp. This lamp 
burns a mixture of pentane, or paraffin gas, and air. An 
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CANDLEBERRY 


electric light with illumi- 
nating power 40 times that 
of the international candle 
gives 40 candle power. 

Electric lights today are 
usually compared by /umens 
instead of by candle power. 
A lumen is the amount of 
light that falls on a piece 
of paper one foot square 
and placed so that all parts 
of the paper lie exactly one 
foot distant from a light of 
one candle power. Instru- 
ments called il/uminometers 
register on a dial the candle power or foot-candles 
ofa light. KARL LARK-HOROVITZ 

See also Foor-CaNDLE; LIGHT METER. 

CANDLEBERRY, sometimes called bayberry or wax- 
berry, is an evergreen shrub. Its berries are covered with 
a wax called bayberry wax which is used to make Christ- 
mas candles. The green bayberry wax has a pleasant 
odor. About a bushel of berries will give four or five 
pounds of the wax. The candleberry grows along the 
Atlantic Coast, and west as far as Louisiana. 

Scientific Classification. The candleberry is in the 
family Myricaceae. It is genus Myrica, species carolin- 
ensis. RE J LEVISON 

See also BAYBERRY; TALLOW TREE; Wax MYRTLE. 

CANDLEFISH is a salt-water fish about 8 inches long 
that belongs to the smelt family. It lives in the North 
Pacific area from the Bering Sea to the Klamath River, 
in California. From February to April, it swims up the 
rivers to spawn. At this season, fishermen catch candle- 
fish with dip nets and seines in shallow waters of certain 
tributaries of the lower Columbia and Fraser rivers. The 
meat of the candlefish is as flavorful as trout. 

The West Coast Indians used dried candlefish as 
candles. Their name came from this use. 


The Candleberry Shrub fur- 
nishes a fragrant candle wax. 


Scientific Classification. Candlefish belong to the 
smelt family, Osmeridae. They are genus Thaleichthys, 
species pacificus. LEONARD Р. SCHULTZ 

CANDLEMAS DAY is a Christian festival that honors 
the purification of the Virgin Mary after the birth of 
Jesus. It falls on February 2, forty days after Christmas. 
In the Roman Catholic Church, candles blessed by the 
pope or a priest are distributed to the poor. The use of 
candles symbolizes the words of Simeon to Mary that 
Jesus would be “а light to lighten the Gentiles, and the 
glory of thy people Israel” (Luke 2: 32). In early days, 
the people carried the blessed candles in procession 
before Mass. 

See also Grounp-Hoe Day. 

CANDLEPINS. See BowrtiNG (Other Kinds of Bowl- 
ing). 

CANDOLLE, AUGUSTIN PYRAME DE (1778-1841), a 
Swiss botanist, published many books about plant clas- 
sification and its theoretical aspects. His Théorie Elémen- 
taire de la Botanique (1813), Regni Vegetabilis Systema Na- 
turale (1817-21), and Prodromus Systematis Naturalis Regni 
Vegetabilis (begun in 1824) laid the foundations for mod- 
ern studies on plant evolution and classification. De 
Candolle was born in Geneva. 


RAYMOND Hoyt JAHN 


ROGERS MCVAUGH 
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CANDY is a confection whose main ingredient js 
sugar. There аге more than 2,000 kinds of candy. Peo. 
ple in the United States eat more than 2,000,000,000 
pounds of candy each year, or about 16 pounds of candy 
for each person. 

Candy supplies quick energy. It is most healthful 
when a person eats it after a meal. The carbohydrates 
it contains supply energy for vigorous physical and men. 
tal effort. Athletes often eat candy before they enter a 
competition. They eat a few ounces of almost pure 
sucrose, or dextrose, a form of sugar easily used for fuel by 
the body. Explorers frequently pack a supply of candy 
with their food. Admiral Richard E. Byrd took 23 tons 
of candy to the South Pole on one of his expeditions 
This was enough to supply each man in his party with 
about 100 pounds. Men who serve in the United States 
armed forces receive small portions of candy as part of 
their regular field rations. 


Ingredients of Candy 


The chief ingredients of good candy are all wholesome 
foods. These ingredients include sugar, chocolate, co- 
coa, cream and milk, eggs, molasses, honey, fruits, nuts, 
coconut, lecithin (made from soybeans), gelatin, and 
vanilla extract. 

The United States Food and Drug Law requires that 
all candy be made with pure ingredients and non- 
poisonous flavorings and colorings. Besides the harmless 
vegetable dyes, 11 coal-tar colorings are approved by 
the Department of Agriculture for use in candy. 


Types of Candy 


Manufacturers make most candy from a mixture of 
melted sugar and water, called simple sirup. By varying 
these ingredients or adding to them, the manufacturer 
can make candies of different kinds. There are three 
basic types of candy. The first group includes those 
made entirely of the simple sirup. They may be flavored. 
Examples of this group are hard candics and stick can- 
dies. The second group contains candies that are modi- 
fied by other ingredients. But the added ingredients do 
not make up more than 5 per cent of the total bulk of 
the candy. Marshmallows and nougats belong in this 
group. The third group are candies that contain large 
amounts of ingredients other than the simple sirup, a 
caramels, fudges, starch jellies, and chocolates. 

Hard Candy may be clear, pulled, grained, or filled. 
Clear hard candy is really cooled simple sirup from which 
much of the water has been removed. Flavorings ant 
coloring may be added. Fruit lozenges are forms of cleat 
hard candy. Pulled hard candy is much like clear hard 
candy except that it contains more water. But 1t also 
has been pulled or kneaded, either by hand or in a Ma 
chine, to incorporate air and cause small crystals (0 
form. Grained hard candy contains more water than eithet 
of the other hard candies and is quite grainy in Pp 
tency. Filled hard candies have coatings of hard сап y 
over various kinds of fillings, such as jams, fruits, O 
peanut butter. ; 

Fondant is made by mixing small sugar crystals. E 
sirup with milk or water. It forms the familiar soft filling 
for chocolates, candy bars, and bonbons. Manufac 
turers make fondant by dissolving sugars in water. 1 E 
cook the mixture to the required temperature and M. 
it immediately. When it cools enough, beaters crea 


Мапу Kinds of Candy Must Be Finished by Hand. Dipping 
bonbons in sugar coating, below, is a slow process. Candy Easter 
eggs are hand-decorated while on the production line, above. 


First Federal Savings of Chicago 


A Glass Case Filled with Candy delights the 
eye of a child with a “sweet tooth,” 


The Work in a Candy Kitchen includes such 
tasks as pulling taffy, top left, and pouring out 
hot, cooked caramel into containers for cooling 
and further processing, below. 


Kraft Foods 


И and the com- 


ency of the candy smooth 


Caramels ond Toffees ar 


rchangeably 


much alike, and often 


are used They are mix- 


tu and water with fat, coloring, and flavor- 
n flee is heated to a high temperature, 
px », and broken into small pieces when it 


1 is cooked at lower temperatures, rolled 
id cut while it The addition 
s the candy from sticking toa person's teeth. 


prever 
Fudge probably is onc of the 


It is a cross between fondant and caramel 


is still warm 


most popular of all soft 


Esse 


ally it is a grained candy to which cream, whole 
milk, or dairy butter has been added. People often make 
fudge in their own kitchens. This is a typical recipe for 
ме fudge. Cut 2 ounces of unsweetened choco- 


smal! pieces and place them in a heavy sauce- 
pan. Stir in 2 cups of sugar, 1 cup of milk, 1 teaspoon 
white corn sirup, } teaspoon salt, and 2 tablespoons of 
butter. Place the pan over direct heat and cook. Scrape 
down crystals that form on the sides of the pan, and stir 
Cook until the mixture 
reaches the soft ball stage (234? F.). When done, remove 
from the heat and place the pan on a rack to cool 

When the pan is cool enough so that you can hold your 
hand on the bottom comfortably, add 1 teaspoon of 
vanilla and beat the fudge until it becomes thick and 
loses its gloss. Pour it into a buttered 8-inch pan and cut 
it when it is completely cold 

Marshmallows and Nougats are made from simple 
sirup to which gelatin, egg whites, and hydrogenated 
sugar are added (see HYDROGENATION). Both candies 
are beaten to get air into the mixture, 

Jellies are probably the most versatile of the candies. 
They are made of the basic simple sirup to which starch, 
pectin, fruit, or other natural gums are added. By vary- 
ing the amounts of the ingredients, the candymaker can 
make jelly beans, Turkish paste, or gumdrops. 

Chocolate ranks as one of the most popular ingredi- 
ents of candies. Almost any candy can be dipped in 
chocolate. Candymakers use the best quality of choco- 
late for their products, not only because it gives better 
flavor but also because it provides a smoother and glos- 
sier surface. Many manufacturers of quality candies still 
dip chocolates by hand. But most of the chocolates are 
dipped by a machine called an enrober. 


the whole mixture occasionally 


History 


Candy has been known since ancient times. Egyptian 
records made about 2000 в.с. show confectionery proc- 
esses used to make sweetmeats. In 1470, a candymaker 
in Venice learned to refine sugar imported from the 
Orient. The use of this sugar for making expensive 
sweets was the beginning of the modern candy industry. 
During American colonial times, sugar from maple tree 
sap provided candy for the people. In 1850, a revolving 
steam pan was invented. This made it possible to make 
large amounts of candy at low cost. About $400,000,000 
worth of candy is produced each yearin the United States. 
The United States produces more candy than any other 
country in the world. RicHARD A. HAVENS 

See also CHOCOLATE; DEXTROSE; MAPLE SUGAR; 
SUGAR. 
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Candytuft Blossoms. The name comes from 
old English nome for Crete in the Mediterranean 


Candia,” the 


CANDYTUFT is any one of several flo 
that belong to the mustard family. Garde: 
the perennial, evergreen candytuft, as a border plant. И 
grows about 12 inches high, hassmall narrow leaves, and 
pure white flowers borne on upright heads. .\ nother pop 
ular candytuft for gardens is the annual candytuft 
It may grow 16 inches high and bears lavender, pink, of 
red blossoms. This is the candytuft seen in many gar 
dens of the United States. 

Scientific Classification. Candytufts belong | 
Cruciferae. They make up the genus Zberi 


candytuft is genus Jberis, species sempervir 
candytuft is I. umbellata. 1 


CANE. Sec Botany (Terms). 

CANE SUGAR. Sce Sucar (Making Can Sugar). 

CANEBRAKE is a dense growth, or thicket, of cane 
often seen in swamps and along river beds in the south- 
ern United States. The canes may grow 25 feet high 

CANFIELD, DOROTHY. See FisHer, Dororuy С. 

CANIFF, MILTON ARTHUR. Sce Cartoon (Leading 
Cartoonists). 

CANINE. See TEETH (Permanent Teeth); Doc (Terms) 

CANIS, KAY nis, MAJOR is a constellation in the 
Southern Hemisphere. It contains Sirius, the Dog Star, 
the brightest star in the heavens. Canis Major is the 


ing plants 
s olten use 


the family 
The edging 
The globe 
ALD WYMAN 


The Constellation Canis Major Contains the Dog Sto” 


great hunter, Orion, who 


Garat Dog, companior 
«ans orario The 
belit of Orion point to Sirius 
of the dog. Sirius & one of the stan nearest to Earth 
wet itis so distant that its light takes almost nine years 
to each us LM 

Sec also ORION; Suus 

CANISIUS, iuh NIS ч 
was the founder of ux 
and the foremost pr 
Catholic Church in ( 
Saint Ignatius Loyola 


familiar stars that form the 


an ornament in the collar 


Levers 


SAINT PETER (1521-15397 
st German house of Jesuits, 
of the reform of the Roman 


Austria, and Bohemia 
founder of the Jesuits, sent him 
as a missionary to help check the spread of Lutheran 
ium in Germany. There he founded Jesuit colleges to 
meet the need for educated Roman Catholics 
His most effective tool in strengthening the Roman 
Catholic faith Doctrinae Christianae 
(1555), а catec hism with more than 200 editions in 12 
languages. His teaching and preaching contributed 
greatly to halting the spread of Protestantism in Ger- 
many, Austria, and Bohemia. Canisius was born at 
Nijmegen, now in The Netherlands. He was canonized 
in 1925, Jaurs A. CORBETT sod Fotrow J. икин 
CANISIUS COLLEGE is a Roman Catholic liberal 
arts school in Buffalo, N.Y. It is conducted by the 
Jesuits, and operates three divisions: day, evening, and 
graduate. It offers programs leading to A.B., B.S., B.Bus. 
Admin., M.A., M.S., M.S.Ed. degrees. It has a coopera- 
five program in enginccring with the University of 
Detroit. The college has the only seismological station 
in western New York state. There is an ROTC unit on 
campus. Canisius was founded in 1870. For enrollment, 
жс UNIVERSITIES AND COLLEGES (table). Pun E. Domos 
CANKER, KANG kur, is a small, usually painful, sore 
or ulceration in the mouth or at the corner of the lips. 
The word comes from the Latin cancer, which means 
ulcer, Often these cankers form on the inside of one or 
both sides of the check. Sometimes they form on the 
roof or the floor of the mouth. The sores usually have a 
cuplike center, and are inflamed and discolored. Most 
tankers are caused by stomach upsets. They usually 
heal by themselves. Lovs D. Bosurs 
CANKERWORNM is the caterpillar, or larva, of a moth. 
It crawls by humping its back and bringing its hind 
feet up to its forefeet to make a loop of its body. Then 
it pushes the front feet forward again. Two kinds of 
cankerworms damage or- 
chards and shade 
They are the Spring canker- 
worm and the fall canker- 
worm. The adult females of 
both these insects have no 
wings. They climb trees to 
lay their eggs. ‘The spring 
cankerworm hatches about 
the time the elm leaves 
bloom, and eats the leaves. 
The fall cankerworm usu- 
ally comes from eggs laid 
by adults that have ap- 
peared from their cocoons 
the autumn before. It 
hatches in early spring as 
the leaves unfold. These 
Caterpillars can strip an or- 


nany 


was his Summa 


trees. The Cankerworm, o greedy 
eater, attacks fruit ond shade 


trees. 


Davey Tree Expert Co. 


chani or a gove of shade mes in а few days Wi 


are molested, they drop feor aves ate 
ай by silken threads Barche of h or pape TOE 
with a sticky substance and wrapped vund " 
trunks will keep the fermaies fem Шш g thew o 
the trees, Spray the tees with amena i wi 
DDT destroys the caterpillan 

Scientific Clevssificutiom. (ankcrworm briosg ub 
family (леење ыб The р к ankerwor $8 ] 
Palemvita, species sernai. The Gil cankerw sA 
pha ротаи за ' " 

See also Morn (Looper 

CANNA is a tall ornamental plant with b à 
colored flower. 1 I rode а anna grows wild } 
United States. [t may be 4 feet high and bears brigh 


red flowers tipped wi large leaves that 
sometimes grow 2 feet К vs wide 
Florists sell many hybrid varieties of cannas 


plants often grow from 2} feet to 10 feet hig! 


foliage. The 


have green, yellow-green, or bre 


grow densely on stout, branching stems The blossoms 


of the hybrid plants vary greatly in color and marking 


Two to five petablike stamens make up the flower 


Cannas can be grown casily, and are widely culti 


Ferry-Morse Seed Се 
The Conna. The largest voriety grows os high as 10 feet, 
ond even the smoller kinds are between 2У: and 4 feet toll. 


vated as garden plants in all parts of the United States 
They grow best in rich, warm soil, and need plenty of 
moisture. In cold regions, the big root must be dug and 
kept in a warm, dry place during the winter to prevent 
freezing. 

Growers usually plant cannas in masses and lines to 
show off their rich foliage. They use the plants in large 
garden beds and formal gardens. 

Scientific Classification. Cannas make up the canna 


family, Cannaceae. The Indian canna is a member of genus 
Canna, and is species indica. GEORGE А. BEACH 
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CANNABIS 

CANNABIS, A AN uh biks, is another name for the 
hemp plant. Hemp is important for its fiber, and is 
also the source of marijuana. Sec also Hemp 

CANNAE, CAN ге, was a town in ancient Italy. An 
important battle between Roman forces and a Car- 
thaginian army led by Hannibal took place here on 
Aug. 2, 216 в.с. Hannibal had 40,000 foot soldiers and 
10,000 mounted men in his army, while the Romans 
The Car- 
thaginians formed their ranks into a half-circle. When 
the Romans attacked their center, it yielded, and the 
two flanks or sides closed in and surrounded the Ro- 
mans. This strategy, called double envelopment, is still 
used in modern warfare. Hannibal captured 10,000 
Roman prisoners. 

See also HANNIBAL. 

CANNEL COAL. See Coat (Other Kinds). 

CANNERY. See FISHING INDUSTRY; SALMON (color 
picture, How Salmon Is Canned). 

CANNIBAL, CAN uh bul, is a person who eats human 
flesh. The word is also used to mean animals that eat 
their own kind. Spanish discoverers at the time of 
Columbus found that the Carib, an Indian tribe living 
in the West Indies, followed the custom of eating other 
human beings. The modern word cannibal came from a 
mispronunciation of their name. 

The Carib were by no means the first cannibals. The 
Greek historian Herodotus and other ancient writers 
mentioned man-eating peoples who lived northeast of 
the Caspian Sea, in what is now Russia. Marco Polo, 
an Italian adventurer of the 120078, mentions the prac- 
tice in his writings: 

The early North American Indians sometimes ate 
their prisoners of war, and even such peoples as the 
Aztec of Mexico consumed parts of some of the human 
victims offered as sacrifices to their war god. They re- 
garded the heart of a brave man as an especially choice 
morsel. Cannibalism once prevailed among the peoples 
of eastern South America, western and central Africa, 
New Guinea, the Fiji Islands, Australia, and New 
Zealand. It is still practiced in some of the more isolated 
islands of the Pacific Ocean. 

Among most tribes, cannibalism was chiefly a reli- 
gious rite, but a few groups developed an appetite for 
human flesh. A belief widely held in many tribes was 
that a dead person’s virtues passed on to those who ate 
of his flesh. Children sometimes ate token morsels of the 
flesh of their parents. 

In some cases, men have eaten other human beings 
simply because they could get no other food. Extreme 
hunger may drive even highly civilized beings to eat 
human flesh. The records of many sieges and ship- 
wrecks contain such stories. Many tales of the sea in- 
clude true accounts of sailors adrift at sea who cast lots 
to choose which one should be killed and eaten to keep 
some of his companions alive. 

Cases of cannibalism occurred in the United States 
during the westward movement. One of the most fa- 
mous examples was that of the Donner party, trapped 
in the Sierra Nevada mountains on their way to Cali- 
fornia. Of the 87 persons who became lost in the snows, 
only 47 survived. They told horrifying stories of having 
eaten their dead companions. 
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had 80,000 foot soldiers and 6,000 cavalry 


Wiuuıam SCOTT FERGUSON 
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Canning in the Home saves many dollars in family food ex- 
penses. Bathing the jars in boiling water kills bacteria inside the 
jors that might cause the canned food to spoil. 


CANNING. The problem of how to preserve foods 
has been an important one for many hundreds of years. 
Early men knew how to keep food by smoking, drying, 
or salting it. They also used spices to preserve meats. But 
none of these ways was very satisfactory, for each one 
greatly changed the taste and quality of food. Men kept 
looking for a better way to keep food so tha: it could be 
used when it was out of season or there was a shortage. 
It also was necessary to have food in a form that could 
be carried by armies in the field or by ships at sea. 

At last, in the early 1800's, the process of canning was 
discovered. Today, many farm households can enough 
food to last them all winter. Town dwellers may сап 
food from their gardens, or buy fresh fruit and vegetables 
to can for winter. A wide variety of foods may be 
canned by the home canner. 


The Invention of Canning 


The invention of canning, like many inventions, came 
out of a war. Napoleon discovered that more of his 
soldiers died from poor diet or spoiled food than died 
in battle. Moreover, French civilian morale was low 
because food was so scarce. Napoleon organized a 
Society for the Encouragement of New Inventions. 
Among the prizes offered by this society was one of 
12,000 francs for a satisfactory and simple method of 
preserving foods. 

One of the contestants for this prize was a French 
candymaker named Nicolas Appert, who lived in boi 
little town of Massey, near Paris. He worked in his 
kitchen for ten years, cooking, preserving, and testing 
He finally decided that air caused food to spoil, ап 


that if food could be kept away from air, it would 
gemain catable for a long time. He first cooked the 
food and then stored it in tightly corked bottles. He 
sealed these with sealing wax, dropped the bottles in 


boiling water, «nd cooked the food again. He had no 
idea how long the food needed recooking. But experi- 
ments taught him that different foods needed different 
amounts of recooking. He was able to work out a fairly 
correct cooking chart. 

Appert worked under many difficulties. Cork was 


hard to get and very expensive. His bottles often broke 


when they were putinto boiling water. Often food which 
he had canned would spoil several months later. But he 
worked faithfully. After about fifteen years of experi- 
ments, he gave his findings to the society, and the govern- 
ment gave him the 12,000-frane prize on January 10,1810. 

While Appert worked with glass containers, an Eng- 
lishman named Peter Durand was making metal con- 
tainers. He called these canisters, an English word for 
containers for (са, coffee, fruits, and vegetables. Soon 


this word was shortened to can. Durand did not find his 
cans completely satisfactory, Many of them swelled and 
burst during the cooking. To stop this, he left a hole in 
the top of the can and later soldered it shut. 

Canning became widespread by the middle of the 
1800's, but no one understood why it worked. No one 
knew why some food kept after canning and other food 
spoiled. Between 1850 and 1860, Louis Pasteur discov- 
ered that bacteria caused most of the food spoilage. He 
discovered that heating in a closed container killed 
bacteria and kept others from getting in. This discovery 
speeded the progress of canning, and led to many new 
methods of making canning easier and better. 

One of the most important discoveries was the inven- 
tion of a special canning jar by John L. Mason in 1858. 
The Mason jar has a threaded top which makes it easy 
to screw on a metal cap. A rubber ring between the cap 
and jar forms a gasket that keeps air from entering the 
jar. The Mason jar is the most commonly used canning 
jar today. In 1902, Alexander Kerr perfected his Econ- 
omy lid with a sealing gasket of rubber attached to the 


bird Home-Canning Hot-Water Bath may be made in a 

‘ash boiler, а bucket, or any large cooking vessel. The vessel 

ace wide enough to hold a convenient number of jars. 

the be high enough to allow water to boil two inches above 

fe СЕЕ ШО tops. The metal rack allows hot water to circulate 
ely beneath the bottoms of the jars. 


CANNING 


lid. In 1914, the two-piece Economy lid with а screw 
band was invented for vacuurn-sealing jars. 


The Principles of Canning 


The purpose of canning is to destroy the causes of 
food spoilage. Food is made to spoil by the tiny organ- 
isms called molds, yeasts, and bacteria. It may also 
spoil because of enzymes. The canner must understand 
how these spoilers work in order to can food properly 

Enzymes, Yeasts, ond Molds. Enzymes are organic 
substances in food which cause it to ferment. They may 
be destroyed by heating. Molds usually begin to grow 
on top of food and spread through the entire mass. The 
presence of yeast causes food to ferment. It breaks down 
sugar and produces a gas and alcohol, Molds and yeasts 
can be killed by heat, but they may again get into food 
which is in a poorly sealed can, or which has been 
canned with unsterilized equipment. 

Bacteria. There are four kinds of bacterial spoilage: 


Fermentation turns food sour. It can be recognized by 
the forming of gas bubbles and acid. Gas often causes jar 
lids or tin cans to bulge. Liquid will spurt suddenly out 
of cans of fermented food when they are opened. Fer- 
mentation can best be prevented by thorough heating. 

Flat Sour is caused by bacteria which come from the 
soil. It gives food a sour, unpleasant taste. Nonacid 
vegetables (all tables except tomatoes and rhubarb) 
are principally affected. The food may be soft in appear- 
ance and have a cloudy liquid. It may have no odor until 
it is heated. Flat sour may be prevented by canning food 
while it is still fresh, by handling only one cookerful 
at a time, and by rapidly bringing the food to the proper 
cooking temperature. Jars should be cooled quickly 
after heating, and stored in a cool place. 

Putrefaction gives food a bad odor, and sometimes 
causes it to turn dark, It is found in meats and nonacid 
vegetables, and is usually caused by canning food that is 
not fresh, or by unsanitary handling of the food dur- 
ing canning. 

Poisons called toxins are not always noticeable unless 
other forms of spoilage also occur. Meat or nonacid 
vegetables may have an unpleasant odor after they have 
been heated. One of the most dangerous food toxins is 
botulinus, which is нею occur іп nonacid vegetables, 
especially in beans. ( Botutism.) The presence of 
toxins in food may result from careless handling of food 
during canning, not enough washing of food, or keeping 
food too long before canning it. Toxins can be prevented 
by thorough cleaning and clean handling through the 
canning process. Nonacid vegetables and meat should 
be precooked, packed loosely in jats, and canned in a 
pressure cooker. Little fat should be left in canned 
meats. All meats and nonacid vegetables should be boiled 
ten to fifteen minutes without tasting after a can has 
been opened. 

Foods canned for display purposes at fairs and exhibits 
are often handled too much during the canning process, 
causing flat sour to set in. It is better to lose first prize 
and not have a fancy pack, than to risk poisoning from 
eating improperly canned food. 

Canning Equipment 

It is of the greatest importance that the equipment 
used in canning be perfect, if the canning is to be 
successful. All containers, lids, and rubber rings should 
be washed in soapy water and rinsed until thoroughly 
clean. Then they should be either completely covered 
with water and boiled for a few minutes, or turned 
upside down on a rack in a shallow pan of boiling water 
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` Food is cooked and put into jars 
` hot, Because it is no! cooked 
` again, bocterio may spoil it, 


and steamed thoroughly. The jars should be removed 
from the water one at a time as they are needed. Lids 
with sealing compound should be heated according to 
the manufacturer's directions. 

Jars come in half-pint, pint, quart, half-gallon, and 
the No. 10 size, which is almost a gallon. The tops of 
jars are of three general sizes—the very small mouth, 
the regular small mouth (the most common), and the 
wide mouth jar. The last is the easiest to clean and fill, 
and is very good for whole fruits and vegetables. Jars 
in which food products are sold are not satisfactory for 
steam pressure-cooker canning. Their glass is not of the 
same quality as regular canning jars, and they are hard 
to reseal. But they may be used for other kinds of can- 
ning. 

The Mason jar is the most common kind of jar used. 
But there is another type with a wire bail to hold the 
lid in place. This is sometimes called the lightning jar. 
It should be checked carefully before using to see that 
the clamp holds the lid on tight. It may be tightened 
if it does not. 

The glass of the jar should be of even thickness 
without air bubbles. Bubbles weaken the jar, and may 
cause it to explode during canning, especially in a pres- 
sure cooker. A jar should be examined for cracks and 
nicks to see if it is safe to use. If a vacuum-type lid is 
used, the top of the jar should feel completely smooth 
when the finger is run over the top rim. 

Lids. There are three common types of lids. Zinc lids 
have a porcelain lining. Glass lids are usually used with 
the lightning jar. Self-seal or vacuum lids of metal 
have the sealing compound attached. They can be used 
only once, but they are very cheap. Zinc lids should be 
examined before use to see that the porcelain lining is 
not cracked, and that the edge of the metal is smooth 

and even. They may be tested by placing them on a 
flat surface and trying to push a sheet of paper under 
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will go under at any point. Screw-top lids may B 
tested by being screwed on a jar half-full of v ith 
the rubber ring attached. The jar is then turned upside 
down for fifteen minutes. If there is no leakage, the lid 
should be all right. 
Rubber Rings are used to complete the seal. T 
should ordinarily not be used more than onc 
with preserves and such foods as pickles, which ha 
preservatives in them. A ring may be tested by folding 
and pinching it together at the fold. A good ring sho 
not leave a mark when returned to its original position 
The rubber rings should not be tested by stretching. 
Tin Cans are of three sizes for home canning—the 
No. 2, which holds twenty ounces; the No. 25, which 
holds 33 ounces; and the No. 3, which holds 38 ounces 
Cans may be of plain tin or may be enameled insides 
Enameling keeps certain foods from discoloring. Tin 
cans require a sealer, or special machine to attach lid 


Canning Methods 


Handling the Food. Successful home canning depend 
on the selection of fresh food in perfect condition. Over 
ripe or damaged foods should not be canned. Speed in 
canning is the best policy. The rule, “Two hours from 
garden to can,” insures maximum food value and mink 
mum spoilage. Food should be spread out and sto 
in a cool place if it must be kept longer. 

Absolute cleanliness is essential. Foods should 
washed several times until all soil and grit are removed. 
All blemishes, tough peels, and hulls should be com" 
pletely removed. Tomatoes and peaches may be dippet 
in boiling water until the skins loosen, then put in col Д 
water to make them easier to handle. Large seeds таў 
be removed. All green or white parts should be taken 
out of tomatoes. Food should be sorted and grade 
according to size and stage of ripeness. 


be 


| 


fresh Ripe Tomatoes are boiled for one minute and 
then dipped into cold water to loosen skins. 


After Reaching the Boiling Point, the tomatoes are poured into 


glass jors which have been heated to prevent cracking. 


Skinning and Cutting is the next step of the coming preparation. The 
quartered tomatoes ore put into о кете ond heated to the bowing point. 


Knell, 0.8. D.A. 
The Tightly Sealed Jars ore then covered with worm water. 
The water is heated until the jars have boiled for ten minutes. 


ONE METHOD OF CANNING TOMATOES IN THE HOME 


All foods, except perhaps tomatoes, should be pre- 
cooked for a short time before they are packed in the 
hot sanitary jars. This saves color and vitamins, and 
improves the flavor. It also shrinks the food, so that 
more will go in one jar. And it brings food to the proper 
Кос temperature more quickly. Thus flat sour 

оез not develop. 
E for canning should be thoroughly chilled after 
E ae but should not be frozen. It should be 
he clean with a damp cloth. Large bones, gristle, 
and most of the fat should be removed. Meat should be 
ن‎ in an oven or in water if it is to be canned in 
Û If tin cans are used, meat may be packed in 
En; же ‚ and then precooked in the сап before sealing. 

nameled cans should not be used in canning meat, for 


the fat causes enamel to peel. Meats should not be fried 
before canning. The brown crust becomes dry and hard, 
and the meat may have a disagreeable taste. 

Preparing the Food. There are two methods of prepar- 
ing foods for canning—cold packing and hot packing. 
Cold packing is the older method. Foods are packed raw; 
or are scalded or blanched, and then dipped in cold 
water. This method is less satisfactory because longer 
cooking of the food in the jar is required to destroy bac- 
teria or botulinus. This method is no longer recom- 
mended, because of the above reason, and because the 
food shrinks in the jar, causing much waste space. 

In hot packing, foods are precooked to kill bacteria 
before being put into jars or cans. Canning charts tell 
how long each food should be cooked. The food should 
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be put into jais and sealed as soon as the precooking is 
completed. The boiling water in which vegetables have 
been cooked is added to the jars for liquid. One tea- 
spoon of salt should also be put into each quart jar of 
vegetables. 

Most fruits are canned in sirup, but they may be 
canned in their own juice without sirup. There are three 
standard recipes for fruit sirups. A thin sirup of three 
parts water or fruit juice to one part sugar is used for 
soft fruits, such as sweet cherries and berries. A medium 
sirup of two parts water or fruit juice to one part sugar 
is used on sour berries, peaches, and acid fruits. A heavy 
sirup of one part water and one part sugar is used on 
sour fruits that are to be very sweet. 

Filling the Jars. Containers should be filled quickly 
to keep the precooked food hot. If a rubber ring is used, 
it should be placed on the jar before filling, to prevent 
danger from burn. A funnel is a great aid in filling jars. 

After the jar is filled, the rubber ring and the scaling 
edge of the jar should be carefully wiped clean, and the 
cap adjusted. The lid on a screw-top jar should be tight- 
ened completely, then loosened one-half turn. The band 
on the vacuum-seal lids should be tightened completely. 
The bail on the lightning jars should be put in place, 
but the small wire clamp should be left up. The cooking 
or processing should be done as soon as the jars or 
cans are sealed. 

Final Processing. There are several methods of heat- 
ing in the final stage of the canning process. The 

steam pressure cooker is best for all nonacid foods, such 
as beans, peas, corn, asparagus, greens, or carrots, and 
for all meats. The boiling-water bath is recommended 
for acid vegetables and fruits. The open-kettle method is 
used principally for making preserves and jellies. 

Most canners have found oven canning dangerous and 
unreliable. The steam canner works on the same prin- 
ciple as oven canning. except that it uses a shallow 
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water pan beneath the racks. This pan is heated until 
the water is turned into steam. Care must be taken to 
keep enough water to produce steam at all times. Steam 
canning is not so satisfactory as the water bath. 

The Pressure Cooker. The steam pressure cooker is an 
extra heavy kettle with a lid held tightly with clamps 
or other devices. Steam is kept from escaping, and as 
it increases the pressure, temperatures above boiling 
are reached in the kettle. A gauge on the lid shows the 
number of pounds of pressure, indicating the tempera- 
ture inside. A petcock provides an outlet for steam and 
air. There is also a safety valve. 

Several precautions should be followed in using à 
pressure cooker. Jars should be placed on the rack so 
that théy do not touch one another. The lid should be 
adjusted carefully and fastened tightly so that no steam 
can escape through the petcock. The petcock should 
stay open until steam has poured out steadily for ten 
minutes or more. Then it should be closed to allow the 
pressure to rise to the correct level, which is ten pounds 
for most foods. When the right pressure has been reached, 
the heat should be adjusted to keep the same pressure 
without variation. Information on correct processing 
times and temperatures may be found in pamphlets on 
home canning published by the United States Depart- 
ment of Agriculture. 

When the processing time is over, the cooker should 
be taken off the heat and let alone until the pressure goes 
down to zero. Then the petcock should be opened to 1€” 
lease the remaining steam. Liquid may be lost from the 
jars if the pressure varies during processing, ог if the 
steam is released too quickly. Jars should not be re- 
opened and refilled with liquid under any circum- 
stances. The cooker may be opened when most of the 
steam is out. Tilt up the far side of the lid to avoid burns: 
‘The cooker should not sit for a long time unopened after 
the steam is down. A vacuum may develop which will 


make it difficult to open the lid. Reheat the cooker for a 
few minutes. 

The jars are next taken out of the cooker, and their 
lids or bails tightened if necessary The jars should be 
placed on a rac k or towel in a cool place out of the draft 

The Boiling-Woter Bath requires a container deep 

that it can bold water to cover the tops of the 
jas to a depth of at least two inches. The container 
should have a mesh or slat rack in the bottom on w hich 
to set the jars. It must have a tight fitting lid. A wash 
boiler or any decp kettle can be used, and special can- 
ning kettles are available. The water in the canner must 
be boiling when the jars are placed in it, and must be 
kept at a “rolling” boil at all times. The water will stop 
boiling when the jars are first lowered into it, so process- 
ing time should not be counted until boiling begins 
again. The jars should be kept far enough apart to let 
the water surround each jar. Tongs can be used for re- 
moving the jars safely from the water bath. The seal 
should be completed and the jars cooled after boiling. 

In the open kettle method of canning, the food is 
completely cooked on the stove. Then it is packed hot 
into sterilized containers and sealed at once. 

Handling After Canning. The metal bands may be 
taken off the two-piece lids after the jars have cooled for 
twenty-four hours. The jars should be wiped clean and 
labeled with the name of the food and the date of can- 
ning. They should be stored in a cool, dry, dark place. 
The jars should be examined ten days after canning 
for signs of spoilage. All spoiled food should be thrown 
away at once. It is wise to boil in soda water the lids of 
jars in which food has spoiled before they are used again. 

Special Tips. There are certain bad canning results 
which can be avoided by taking the necessary precau- 
tions. Sometimes the liquid on peas and beans turns 
cloudy. Cloudiness can be avoided by using vegetables 
which are not overripe. Cloudiness may also result if 
the water used in canning is too hard. 

White sediment in canned beets may result from using 
very hard water. or from packing the beets too tightly 
in the jar. Separation of water and pulp in tomato juice 
may come from overcooking the tomatoes before press- 
ing out the juice, or from using too coarse a sieve in 
straining the juice. Fruit can be kept from floating on 
top of the can by precooking it for a short time. This 
allows the fruit to shrink before it is put in the jars. 
Crystals in grape juice form naturally, and cannot be 
prevented. Sulfur in certain foods will discolor metal 
lids. This is not harmful. HELEN MARLEY CALAWAY 

See also Foon, Frozen; Foop PRESERVATION; GAR- 
DENING (Making Gardening Pay); JELLY AND ЈАМ; 
PRESSURE COOKER. 


Outline 
1. The Invention of Canning 
ll. The Principles of Canning 
Il. Canning Equipment 
IV. Canning Methods 


Questions 


What are the types of bacteria spoilage in canning? 
at men made canning possible? How? 

What equipment is needed for canning? 

How does the home canner use a pressure cooker? 

What types of containers are used for canning? 


CANNING INDUSTRY. See CANNING (The Invention 
of Canning); Foop PRESERVATION. 


CANNON, JOSEPH GURNEY 


CANNIZZARO, клх uh ФАН roh, of кану need 
DAH roh, STANISLAO (1826-1910), was an Italian 
chemist whose ideas laid the basis for modem chemistry 
Amadeo Avogadro had shown the difference between 
atoms and molecules in 1811, but his work had been 
neglected. Cannizzaro developed Avogadro's ideas. He 
presented his work at the first intemational chemical 
congress at Karlsruhe, Germany, in 1860, Its accept- 
ance permitted proper use of atomic weights and chemi- 
cal formulas. Cannizzaro was bom at Palermo, Sicily, 
and taught at Genoa. Nay М. Las 

CANNON is a term which was once used for the big 
guns now classified as artillery. During World War п 
the term was revived to describe the larger guns fired 
from airplanes. ‘These guns fired artillery shells rather 
than machine-gun bullets. The most widely used of 
such guns was the 20mm. Hispano-Suiza. 

Cannon comes from the Latin word canna, which 
means a tube oc reed. Large cannons were first used in 


sarea 


Culver 


One of the Earliest Giant Cannons, the Dulle Griete fired 
balls weighing about 700 pounds at the Battle of Ghent in 1411. 


warfare about 1950. Cannons of this time were cast 
of bronze and of wrought iron. Two early giant cannons 
were the Dulle Griete and the Mortar of Moscow. The 
Dulle Griete fired a ball of about 700 pounds. The 
Mortar of Moscow fired one of about 2,000 pounds. Ball 
cannon were used extensively by Union and Confeder- 
ate forces during the Civil War. Ковкат COLBORN 

See also AMMUNITION; ARTILLERY; CIVIL WAR (pic- 
ture); Gun; HOWITZER; UNITED Srates, History OF 
(color picture). 

CANNON, ANNIE JUMP (1863-1941), was a leading 
American woman astronomer. Known as “the census 
taker of the sky,” she discovered 300 variable stars, 
five new stars, and a double star. She analyzed 286,000 
stars to show the relation between their spectral type, 
brightness, and distribution. She compiled a bibliog- 
raphy of 200,000 variable stars. In 1896, she joined the 
staff of the Harvard Observatory, and in 1938 became 
professor of astronomy there. Born in Dover, Del., she 
was a Wellesley College graduate. HELEN WRIGHT 

CANNON, GEORGE QUAYLE. See Uran (Famous 
Utahans). 

CANNON, JOSEPH GURNEY. See ILLINOIS (Famous 
Illinoisans). 
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Chicago Museum of Natural History 
The Cannon-Ball Tree bears a large, round fruit. South 
Americans make o drink from the fresh pulp. 


CANNON-BALL TREE is a tree that grows in South 
America. The pink or reddish flowers are about 3} 
inches wide. The fruit has a thin, woody shell that 
covers a leathery skin. The pulp is juicy, and has a dis- 
agrecable odor. The cannon-ball tree is related to the 
brazil-nut tree. 

Scientific Classification. The cannon-ball tree is in the 
family Lecythidaceae. It is genus Couroupita, species guian- 
ensis. IVAN MURRAY JOHNSTON 

Sec also Brazil Nur. 

CANNON MOUNTAIN. See New HAMPSHIRE 
(Interesting Places to Visit); PROFILE MOUNTAIN. 

CANO, JUAN SEBASTIAN DEL. See MAGELLAN, 
FERDINAND (The End of the Voyage). 


How to enter the 
canoe from land 


Canoe should be brought 
to shore broadside. The 
bow or stern should never be 
run up on shore, 


Pull down the bow or 
stern to remove some 
of the water 
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HOW TO HANDLE A CANOE 


Flip the partly emptied 
canoe right side up 


CANOEING. Skill in paddling the canoe makes 
slender and graceful boat a sturdy, swift, and 
means of water transportation. Men have crossed Ё 
bodies of water, run through swift rapids, and cam 
huge loads in canoes. 

Kinds of Canoes. Modern canoes vary in 7 
tion. Many experts, especially those who use canoes 
racing, prefer those made of wood because they 
lighter and trimmer of line. Canvas-covered canoe 
the most widely used because of their sc irdiness, М 
canoes are about 16 feet long and weigh abouts 
pounds. Canoes used at lake resorts and summer саш 
usually have a slightly rounded bottom and curve 
ward at the bow and stern. Canoes used for long 
are low at the ends to cut wind resistance. 

Entering the Canoe. Place the canoe in the 
with the back end, or stern, outward from the § 
One person should hold the front end, or bow, wh 
another person enters the canoe. The hands should] 
kept on the sides, or gunwales, of the canoe until Û 
person is seated in the stern end. The second pem 
may then enter the canoe. 

An unbalanced canoe upsets easily, But if all 
is centered and kept low, and the paddles are pi 


of water, a 16-foot canoe can hold two people i 
with their heads above water, or support 12 
holding on to the gunwales in a floating position 
their faces out of the water. 

Paddling the Canoe. Two persons can operate $ 


by kneeling in the canoe and resting their hips ag 
the bow or stern seat, or thwarts. Their weight should b 


Best position for paddling is 
to kneel and half sit on a thwart 


NOE 


T" 


Joggle the canoe from 
side to side to shake 
out the water 


Robert Browning Baker 


Canoeing Provides a Delightful Pastime on rivers and 
lokes in the summer. Two people can operate a canoe mos! safely. 


distributed so ihat the canoe is level, or trim, in the 
water. The canocists paddle on opposite sides of the 
canoe. The person who paddles on the left side of the 
canoe grasps the paddle with his right hand over the top, 
or grip, of the handle. He places his left hand about 3 
inches above the blade. The person who paddles on the 


right side uses the opposite hand positions. 

The paddle is dipped into the water with the blade 
as far forward as it will reach. The blade enters the 
water at right angles to the bottom, or keel, of the canoe. 
The stroke of the blade through the water is carried 
back toward the stern until the blade is completely out 
of the water. The top hand is kept shoulder high dur- 
ing the stroke and is pushed straight out like a knockout 
punch. The lower arm is held straight throughout the 
stroke, The blade is brought forward for another stroke 
by swinging tlic paddle outward in a wide arc. The top 
hand is raised to the shoulder again, and the paddle is 
again dipped into the water. This is the basic canoeing 
stroke, and is known as the bow stroke. 

Steering. ^s thc stern. paddle reaches the end of a 
stroke in canocing, the blade is turned so that the flat 
side faces the side of the canoe. In this position, a push 
away from the canoe as the paddle is recovered helps 
keep a straight course. This is called the “J” stroke. 

Canoe Equipment. Kneeling pads are essential for 
long canoe trips. Canoes may be rigged with sails and 
keels for sailing. Sailing canoes requires skill and should 
not be attempted by the amateur. Outboard motors 
also can be used on canoes. R. E. Greco 

See also Barx (picture); INDIAN, AMERICAN (Trans- 
portation); KAYAK; PIROGUE. 

CANON. See Bete (The Canon of the Bible). 

CANON. Sce Canyon. 
ieee is a form of vocal or instrumental music. 
kee or more parts, or voices, are used. The first voice 
n a melody. When the first voice has sung a few 
E к the second voice begins the same melody. If there 
the ird voice, it begins the melody a few notes after 
ed ae voice starts, All the voices then sing the 
us y through to the end. Sometimes the canon fin- 
fs a а coda, or concluding passage. But in a 
с илы or circular canon, each voice begins the entire 
z У again as soon as it has been sung through. A 

undis one kind of canon. RAYMOND KENDALL 

See also Rounn. 


CANTATA 


CANON LAW is the collection of laws and regula. 
tions for the religious government of members of the 
Roman Catholic Church. These laws are set forth in the 
Codex Juris Canonici, which became effective on May 19. 
1918, by order of Pope Benedict XV. Before that time 
the canon law of the Church was based on the Corpus 
Juris Canonici, a collection of the scattered laws of many 
centuries. Futon J. Sem 

CANONIZATION is a ceremony in the Roman 
Catholic Church by which persons are declared saints 
after their death. Canonization follows the ceremony of 
beatification, by which persons are declared blessed. Cer- 
tain proof of two miracles is necessary before canoniza- 
tion can take place (sec Mmacte), Proof of three 
miracles is required if the person has not been beatified 
formally. The Congregation of Rites must accept the 
proof of the occurrence of the miracles. After that, the 
pope can canonize. A thorough examination of the 
person's mode of life and of the genuineness of the 
miracles is made even before beatification. Delays of 
many years generally occur in the process of canoniza- 
tion, so that additional proof of the fitness of the candi- 
date can be obtained. After the person is declared a 
saint, a day is set aside on which his memory is honored. 
Usually this day is the anniversary of the new saint’s 
death. His name is placed in the list of saints. Churches 
may thereafter be dedicated to him as their patron, and 
public prayers may be said in his honor or to seek his 
intercession with God. Fuurox J. Simex 

See also the list of Saints under the heading Religious 
Leaders in the BiocRAPRY section of the READING AND 
Srupy GUIDE. 

CANOSSA. Sec Grecory (Saint Gregory VIIJ. 

CANOVA, kah NAW vah, ANTONIO (1757-1822), 
an Italian sculptor, introduced the neoclassic style of 
sculpture into Italy. He studied in Venice and then in 
Rome, where he soon became famous for his Theseus 
Vanquishing the Minotaur. He received many important 
commissions, beginning with that for the tomb of Pope 
Clement XIV in 1782. In 1818, he finished the Stuart 
momument for Saint Peter's Church in Rome, and in 
1820, the monument of George Washington for 
Raleigh, N.C. 

Canova’s colossal statue of Napoleon was acquired 
by the Duke of Wellington, and is now in Apsley House 
in London. A plaster version of his Cupid and Psyche 
is in the collections of the Metropolitan Muscum of Art 
in New York City. Canova was born in Possagno, 
Italy. Marvin С. Ross 

See also ScurPrURE (picture, French and Italian 
Sculpture). 

CANSO, STRAIT OF. Sce САРЕ BRETON ISLAND. 

CANTABRIAN SEA, Roman name for Bay of Biscay. 
See Bay or Biscay. 

CANTABRIGIAN. Scc CAMBRIDGE (England). 

CANTALOUPE. Sce MUSKMELON. 

CANTATA, kuhn TAH tuh, is a short musical com- 
position for one or more soloists and an orchestra, 
usually with a chorus. A cantata resembles an opera, 
but does not have stage action. It is like an oratorio, but 
usually much shorter (see OPERA; ORATORIO). 

Cantatas developed in the early 1700's. They became 
especially popular for use in Protestant church services. 
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CANTER 


Dietrich Buxtehude wrote fine examples of the cantata 
da chiesa, or church cantata, based on sacred subjects. ^ 
cantata on a secular subject is called à cantata da 
camera, ot chamber cantata. 

Many persons regard. Johann Sebastian Bach as the 
greatest composer of cantatas. He wrote almost 300 of 
them, including five complete series for the Sundays 
and holy days of the church year. Only about 200 have 
survived. They include the beautiful Christ lag їп 
Todesbanden, or Christ lay in the bonds of death, and 
Wachet auf, ot Sleepers, awake! 

Many other composers have written cantatas, in- 
cluding George Friderick Handel and. Alessandro and 
Domenico Scarlatti. Claude Debussy and Igor Stra- 
vinsky also wrote cantatas. Every composer mentioned 
in this article has a separate biography in WORLD Book. 

CANTER. See Horse (Gaits). ` 

CANTERBURY (pop. 30,000; alt. 180 ft), is the 
ancient religious center of Great Britain. It lies in the 
county of Kent, southeast of London (see Great Brrr- 
міх [color map]). The Archbishop of Canterbury, spirit- 
ual head of the Church of England, resides there. One 
of Canterbury’s main attractions is its huge Gothic ca- 
thedral, begun in 1070 and completed in 1130. Canter- 
bury attracted many pilgrims during the Middle Ages. 
It was the destination of Geoffrey Chaucer's travelers 
in his famous Canterbury Tales. Francis Н. HERRICK 

CANTERBURY BELL is a plant about 4 feet high, with 
leaves that sometimes grow 10 inches long. The canter- 
bury bell is native to southern Europe. It grows wild 
and in gardens in the United States. 

Scientific Classification. Canterbury bells belong to 
the family Campanulaceae. They are genus Campanula, 
species medium. ALFRED C. HOTTES 

See also BLUEBELL; CAMPANULA. 

CANTERBURY TA LES is a collection of stories written 
by Geoffrey Chaucer in the 1300's. Chaucer was a great 
storyteller, with a sly sense of humor and a keen under- 
standing of human nature. Although Chaucer com- 
pleted only a fifth of the 
stories he had planned, 
Canterbury Tales ranks as 
one Of the great works of 
English literature. 

The Prologue introduces 
about 30 men and women 
who gather one day at the 
Tabard Inn in London. 
They are going on a pil- 
grimage to the shrine of St. 
'Thomas à Becket in Can- 
terbury. The host of the 
inn, Harry Bailly, joins 
the company and proposes 
a plan to pass the time. 
Each pilgrim must tell four 
stories on the journey, two 
going and two coming 
back. 

'The travelers, including 
Chaucer himself, present a 
cross-section of England in 
the Middle Ages. ‘They in- 


By permission of Rockwell Kent 
and Doubleday, Doran & Co. 


The Deaf Wife of Bath, 
who outlived five husbands, 
is an amusing character in 
Chaucer's Cdhierbury Tales. 
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clude a “verray, parfit, gentil knyght"; а dainty Nus 
Prioress; a monk who is fond of hunting; an Oxford 


student, of whom Chaucer wrote, “gladly wolde he 
lerne, and gladly teche"; a busy lawyer who “semed 
bisier than he was"; and the Wife of Bath. As they ride 
to Canterbury, the pilgrims quarrel and joke among 
themselves. The characters seem even more lively and 
entertaining than the stories they tell. G» A. Wenn 

See also CHAUCER, GEOFFREY; Becket, SANT 


Tuomas A.; LANGUAGE (How English Has Changed); 
Рліхтіхс (color picture, Pilgrimage to Car 
CANTICLES. See Sonc or SOLOMON 
CANTILEVER, CAN tuh LEE ver, is a structural beam 
which is supported at one end and free at the other end. 
It is fastened at one end so that the beam will be sup- 


terbury). 


ported even when it projects straight out into the air. А 
cantilever bridge has two towers on opposite sides of the 
river. Each tower supports beams that ıncet in the 


middle of the bridge. The two cantilevers do not get 
any of their ability to support loads from being joined 
together. If half the bridge were raised, the other half 
could carry as much weight as before. See also ARCHI 
TECTURE (picture, House by Frank Lloyd Wright); 
Ватрсе (The Cantilever Bridge). E. A. FESENDEN 

CANTON, in flags. See Frac (Parts of a Flag and 
Flagstaff; color picture, Parts of a Flag) 

CANTON is a political division in some c »untries of 
Europe. The name comes from the Italian word con- 
tone, meaning a corner or angle. Each of the 22 states that 
make up the Swiss republic is known as a canton. The 
French canton is a division of the politica! unit known 
as an arrondissement, and is the seat of a justice of the 
peace. There are about 3,000 cantons in | rance. Each 
canton has an average of 12 smaller divisions, or com 
munes. ROBERT G, NEUMANN 

See also COMMUNE; SWITZERLAND (The С 'antons). 

CANTON, can TAHN (pop. 1,820,523: alt. 50 ft.), is 
the fifth largest city in China. It also serves as the capi- 
tal of Kwangtung Province. Canton was thc main port 
of China for hundreds of years. It still ranks as the chief 
city of the south, and a center of China's industry and 
commerce. See CHINA (color map). 

Description. Canton lies about 80 miles from the 
South China Sea, at the head of the Canton River delta. 
The plain surrounding it, crossed by the streams of the 
delta and by thousands of canals, is fertile and densely 
populated. Rice, tea, and sugar cane grow in this flat 
country. 

Canton is one of China's most modern cities. In 
1921, the Cantonese tore down the city walls in the 
older part of Canton, on the north bank of the river, 
and built broad avenues. Many narrow, crowded streets 
remain, however. The newer part of the city, on the 
south bank, serves as Canton's commercial center. 

About 200,000 people live on boats between Canton 
and its suburb of Honan. Some are small, one-room 
houseboats. Others have curling, decorated roofs ап 
as many as five luxurious rooms. The people spen 
their whole lives on the river, and earn their living 


carrying passengers and cargo. They have floating 
stores, and even floating hotels. 
Industry. Most of Canton’s industries are of the 


handicraft type. with the work being done in homes 9 
small shops. Canton has achieved fame for its ivory: 
jade, and ebony carving, gold work, lacquerware. ав 


A Stree ber in Canton 
gives o youre Chinese boy his 
fet haircut. Outdoor morket 
woh ond sidewolk cofes line 
the crowded streets of this 
ancient Chinese city 


porcelain. Other products include embroidery, lace, 
and textiles. Canton exports the agricultural products 
of the region surrounding it. 

History. The history of Canton is the story of China’s 
foreign trade. Arab navigators began coming to Canton 
soon after the birth of Christ. The Portuguese arrived 
in 1516, and later the Dutch, French, and English. 
For almost a hundred years, until 1842, Canton was the 
only Chinese port open to foreign trade. See CHINA 
(The “Unequal Treaties”). 

Canton is the home of many of the revolutionary 
leaders of modern China. Many Chinese living in other 
countries came from Canton. One of these who returned 
home with Western ideas was Sun Yat-sen, the leader 
of the revolution that made China a republic in 1912. 
Chiang Kai-shek also got his start there. From 1917 to 
1926, Canton served as headquarters of the Kuomin- 


tang party which formed the Nationalist government of 


he in 1928. The Japanese occupied the city from 
938 to 1945. THEODORE Н. E. CHEN 

CANTON, Ohio (pop. 113,631; alt. 1.030 ft.), is a 
highly industrialized city in northeastern Ohio. It lie 
about 60 miles southeast of Cleveland and 90 miles 
west of Pittsburgh. See Оно (color map). 

The chief products manufactured in Canton include 
electric-furnace alloy steel, titanium steel, roller bear- 
ings, iron castings and forgings, machine tools, metal 
furniture, vacuum cleaners, gasoline and diesel motors, 
heavy presses for printing, steel presses. safes and vaults, 
paving and building brick and glazed tile, water sof- 
EE and cleansers, rubber gloves, and meats. Canton 
Sha rich agricultural area where pascal celery and 

vegetables flourish. The region also has important 
deposits of bituminous coal, clay, and limestone. Can- 
rd ОО, as the trading center for a region of about 

:J00 people. 
ае National Monument stands in Canton. 
buried i resident W illiam McKinley and his wife are 

ied in the granite tomb. The city has an extensive 


park system, with about 700 acres of parks where various 
games and tcam sports are played, Four major airlines 


serve the Akron-Canton Airport, located 


Three 


10 miles nor 


west of the business district large railroad lines 


also operate in the city 


Canton was founded in 1805. It became the scat of 


Stark County in 1809, and was incorporated as a village 
in 1822. A thriving metal-plow factory drew many set- 
ders to the town in the 1830's. Canton received a city 
charter in 1854. The city operates under a mayor-count il 
form of government James Н. RODABAUGH 
CANTON AND ENDERBURY ISLANDS lic about 
1,800 miles southwest of Honolulu, Hawaii, in the cen- 
tral Pacific Ocean. Since 1939, they 
condominium, jointly ruled by the United States and 
Great Britain. The two islands are atolls in the Phoenix 
island chain. 
‘anton is a narrow rim of sand on coral around a 


have formed a 


lagoon. It covers three and one-half square miles, and 
has an international airport. Enderbury is a rectangu- 
lar island of sand and coral measuring a little more than 
two square miles. Canton has a population ol 210 
Enderbury is uninhabited 

Whaling ships discovered the islands about 1820 
Guano, the waste matter of sea birds, was dug and 
shipped by Americans from 1860 to 1877, and later by a 
British company. The United States established a 


ation on Canton in 1938. Epwis H. Bryan, Jr 


weather 

See also PHOENIX ISLANDS. 

CANTOR, EDDIE (1892- ), is an American stage, 
radio, television, and motion-picture star. He became 
known for tears-and-laughter comedy and popping 
eyeballs. His parents came from Russia. He was born 
Epwarp Iskowrrz in New York City, and grew up on 
New York’s lower East Side. After appearing in vaude- 
ville and burlesque, Cantor starred in musical comedies, 
such as Kid Boots and Banjo Eyes, in the 1920's. He 
was active in charity work and named the campaign 
against polio “the March of Dimes.” Мако Reener CAMPION 


I5I 


Culver 


King Canute of England Scolds His Courtiers. According 


to legend, Canute become tired of being considered divine. At the 
seashore, he commanded the tide to go out. When it did not, he 
told his courtiers it proved he was not divine. 


CANUTE, kuh NYOOT, or CNUT (9042-1035), be- 
came the King of England in 1016. He completed the 
Danish conquest of the English kingdom that same 
year. Canute divided England into military districts, 
or earldoms, each ruled by an earl. In 1019, he suc- 
ceeded his brother as king of Denmark. He acquired 
Norway in 1028, thus uniting a great Scandinavian 
empire. In England, Canute ruled wisely and enjoyed 
the strong support of the church. His code of laws re- 
stored and enforced Anglo-Saxon customs. He was the 
first Norse ruler to be accepted as a civilized Christian 
king. Rosert 5. Ноут 

See also ENGLAND (The Anglo-Saxon Period). 

CANVAS is a strong, coarse cloth. The name comes 
from the Latin word cannabis, meaning hemp, which 
was originally used to make canvas. Most canvas is 
made of cotton and called duck. Tailors use canvas made 
of linen to interline men’s coats. Artists paint oil pic- 
tures on cotton or linen canvas. Canvas is also used for 
articles of clothing such as uniforms, cooks’ suits, and 
tennis shoes. Heavy grades of canvas are used for 
machine aprons or conveyer belts, and for sails, tents, 
and awnings. See also Duck (canvas). Grace G. Denxy 

CANVASBACK is a large duck of North America 
that dives under water to get the plants it eats from the 
bottom of lakes and ponds. The canvasback makes its 
home from Nevada east to Nebraska, and north as far 
as Alaska. In the winter it flies to both the Atlantic and 
Pacific coasts of the United States. It is a large duck, 
between 20 and 24 inches long and weighing 2 to 3 
pounds. The canvasback gets its name from the canvas- 
colored body of the male bird. The male has a reddish- 
brown head and a black collar around his breast. The 
female is gray and brown. 

Canvasbacks usually build their nests in clumps of 
weeds and grass in marshes. They line the nests with 
gray down. The birds lay seven or more greenish or 
olive-gray eggs. Canvasbacks cannot fly while they are 
growing new feathers after the nesting season. At other 
times they can fly high and fast, often traveling in 

V-shaped lines. These birds like to eat wild celery. 
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Canvasbacks have a fine flavor and hunters 
Scientific Classification. The canvasbact 
family Anatidae. It is classified as ge 
valisineria. 
See also Вікр (color picture, Wild D 
Geese). à 
CANYON, or CANON, KAN yun, is 


prize them. 
з t0 the 
2, Species 
* J. Мк, 


ks and Wid 


ı deep valley 
with steep sides. The word canyon is (т the Spanish 
cañón, which means funnel, or hollow. A narrow canyon 
with almost perpendicular walls is called "e. Can 
yons are worn to their great depths by erosion of 
many thousands of years. They form some o! the grandes 
and most awe-inspiring scenery in the worl. The Grand 
Canyon of the Colorado River in Arizona is in some 
places over a mile deep, and it is 2 to 18 miles wide at 
the top. The canyon of Snake River in Oregon and 
Idaho averages 5,500 feet deep for a distance of go 
miles. Many small canyons notable for thcir beauty are 
found in the Canadian Rockies. Great canyons occur 


in the ocean. Етокко D. Wass 
See also Bryce Canyon NATIONAL. Park; Erosion; 
GRAND Canyon NATIONAL Park; ROYAL GORGE; 
YELLOWSTONE NATIONAL PARK. 
CANYON DE CHELLY NATIONAL MONUMENT is 


in northeastern Arizona. Its caves and crevasses com 
tain records of an ancient civilization covering a longer 
period than any other ruins discovered in the South 


west. There are walls of red sandstone 800 feet high. 
The 83,840-acre monument was established by the U.S. 
Congress in 1931. 

CAOUTCHOUC. Sce Коввев (First Uses). 

CAP-HAITIEN, cape HAY shun (pop. 24.423; alt. 15 
ft.), the second largest city of Haiti, lics on its north 
coast, about 170 miles north of Port-au-Prince. Many 
of the crops of northern Haiti are shipped from this 
port." Columbus established a settlement near Cap: 
Haïtien in 1492. The ruins of Henri Christophe’s Cita- 
del and his palace are nearby. For location, see Hart! 
(map). Cap-Haitien was the capital of Haiti until 1770 

CAPABLANCA, JOSÉ RAOUL (1888-1942), learned 
to play chess at the age of four. He became champion 
of Cuba at 12, and champion of the world at 33. He 
won the world title from Emanuel Lasker of Germany 
in 1921 and lost it to Alexander Alekhine of France 1n 
1927. Capablanca was born in Havana, Cuba, and 
attended Columbia University. 

CAPACITANCE, kuh PASS uh tuhns, is the properly of 
an electrical capacitor that determines the amount 9 
electrical charge it can store. One kind of capacitor 8 
made by sandwiching a special paper between two thin 
sheets of metal foil. The sandwich is then rolled up © 
make a convenient package. Each piece of foil is con 
nected to a wire that serves as a terminal for connecting 
the capacitor to an electric circuit. If the capacitor E 
connected to a battery, each piece of foil receives an 
electrical charge. The capacitance is found by dividing 
the charge by the battery voltage. í 

Capacitance is usually expressed as coulombs © 
charge per volt of potential, or in farads. A capacitor 
has a capacitance of 1 farad when 1 volt gives it à 
charge of 1 coulomb. Benjamin J. Dast®® 

See also CONDENSER; ELECTRIC MEASUREMENT. 

CAPACITOR. See CONDENSER; CAPACITANCE. 

CAPACITY MEASURE. See У\ктснтз AND MEASURES 
(Cubic and Capacity Measure). 


x point of land that pro- 


lake, sea, or ocean. Tips of 
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are good places to find capes 
р, Р ise other terms for а cape: pomt 
м suk Р хү head (Duncansby Head, Soot- 
Wilson's Promontory, Australia 
wed in several ways. (1) Offshore 
occasionally form points project- 
They apparently result from con- 
s depositing sandy materials in 
Hatteras, N.C., is an example. (2 
River dep accumulate in 
land has been created, as at Cape 


shallow offshore 
duras. (3) Cape Cod in Massa- 
of a cape formed by rocks, gravels. 

1 along the margins of a continental 
N c, resistant rock cliffs, which with- 
f wave erosion better than softer 

iny gradually project away from the 
cadlands. Australia’s Cape York 
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rves as ar 
CAPE AGULHAS, uh GULL us, is the southernmost 
point of Af It in Cape of Good Hope Province, 
Union of S \frica. Cape Agulhas lies about 100 
ipe of Good Hope itself, and about 
30 miles far th 

CAPE ALAVA is the farthest point west on the United 
States mair xcept Alaska. It is in the Ozette 
Lake regior rthwestern Washington. 

CAPE BRETON HIGHLANDS NATIONAL PARK. Sce 
CANADA (Na Parks) 

CAPE BRETON, ВАНТ л, ог BREH Tn, ISLAND is 
ered island off the east coast of Can- 
art of the province of Nova Scotia. A 
built in 1955 over the Strait of Canso, 

d railroad link between Cape Breton 

1. An arm of the Atlantic Ocean, called 
covers about a sixth of the island, and 
half (see Bras D'OR LAKE). The rugged 
many inlets. A highway called the Cabot 
Trail leads to Cape Breton Highland ational Park in 
the northwestern part of the island. Cape Breton Island 
covers 3,975 square miles, about half the size of Massa- 
chusetts. For location, see Nova Scorra (color map). 

The People. The population of 162,859 includes many 


miles east « 


a large, fore 

It forn 
stone cause 
provides a r 
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Cape Breton Island Lies off Canada's Eastern Coast. 
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Industry. The fel * У i abx 
a third of the pe oncentraics on herring «і 
mackerel, and swordfish. Most of 


coal fields lie beneath the tia 
Nova Scotia ranks finst а 


coal production. Gypsum also is т 


water 


ates at Sydney 


^ large steel industry of 

History. John Cabot was pr 

to see Cape Breton Island, in 1497. Eur 
^ party 

settlement in 1629. But the French mack 


bably the firs 


soon visited the island 


nent settlements, and built the fortress of L< 


the early 1700s to guard the sea approach 


aid of a British fleet, took Louisbourg in 1745, but 


France regained it by treaty in 1748 British troops led 
by Major General Jeffery Amherst re gained Louisbourg 
in 1758. The island was part of Nova Scotia until 
1784, when it became a separate British colony. It was 
reunited with Nova Scotia in 1820. Tomar Н. R^ 

See also Loursnourc; SYDNEY (N.S 

CAPE BUFFALO. See Burr aco (animal 

CAPE CANAVERAL ATLANTIC MISSILE RANGE, 
Fla., flight-tests ballistic missiles and space satellites fo 
the United States government. It lies nine miles north 
of Gocoa Beach, and covers 15,000 acres Major com- 
mands there include units of the Army ¢ yrdnance Mis- 


A Missile Stands Ready for Firing ot Cape Conaverol. 


U.S. Air Foree 


САРЕ СОО 


Unit, and Air 


which operates the missile 


1 Ordnance Test 


ng Atlantic Missile Range extends 
Ascension Island in the South 
The cape is the launching site and first track- 


ne bevon 
ape beyond 


ing station of the range. It has 11 other stations located 
on Jupiter, Grand Bahama, Eleuthera, San Salvador, 
Mavaguana, Grand Turk, Dominican Republic, Maya- 
guez, St. Lucia, Fernando de Noronha, and Ascension 


islands 

The air force established the range in 1949. The first 
missile launched from the cape, а V-2 rocket with a 
was fired in 1950. In 1958, the 
a Jupiter-C missile, was 


WAC Corporal missile, 
satellite 
launched into orbit from the cape. 
See also GUIDED MISSILE; PATRICK AIR Force BASE; 
Space TRAVEL 
CAPE COD is a hook-shaped peninsula on the coast of 
Massachusetts. Cape God Bay lies in the hooked arm of 


first successful U.S 


Joux Н. THOMPSON 


Cape Cod. For location, see MASSACHUSETTS (color map). 
The cape is about 65 miles long and from one to 20 
miles wide. The long, sandy beaches attract many 
visitors each summer, especially artists. The cape re- 
ceived its name because of the many codfish caught 
off the shores. Cranberries are gathered in the Cape 
Cod marshes. The most important towns on the cape 


are Provincetown and Hyannis. 

The discovery of Cape Cod is usually credited to 
Bartholomew Gosnold, an Englishman who sailed 
around it in 1602. Some historians believe that Basque 
and Norse fishermen visited the cape long before Gos- 


The Cape Cod Beach Area became famous for its soft, shifting 
sands, It is a popular seashore resort area. 


don N. Converse, The Christian Science Monitor 


nold's voyage. Cape Cod was à cen € whaling 


industry in the 1800's. "s 
Sec also Care Cop CANAL; Goswor p, H HOLOME 
CAPE COD CANAL, the widest artifi aterwa 

the world, cuts through the strip of lan oins Cape 

Cod to the rest of Massachusetts. The ca ccreases th 

sea route between Boston and New Y City by = 

miles, and enables ships to avoid the ous shoals 

off Cape Cod. The total length of tł al is 174 

miles. The land cut between Cape Cod 1 on the eas 

and Buzzards Bay on the west measur: miles. Th 


canal, a sea-level waterway, has no | Its channe 


is 32 feet deep at low-water, and 48 wide. The 


MASSACHUSETTS 


Cape Cod Canal is a 17.4-mile waterway which connects Cope 
Cod Bay with Buzzards Bay. It saves 70 miles of sailing between 
Boston and New York, (a) The sailing route before the canal wos 
opened; (b) the present route. 


channel permits two-way passage of ships except for the 
largest vessels. Annual traffic on the canal average 
14,000 ships carrying 13,000,000 cargo tons. The federal 
government owns and operates the canal tc ;ll-free. 

Work on the canal began in 1909 when August Bel- 
mont, a banker, sponsored the project. It opened in 
1914 as a toll waterway. The U.S. government pur 
chased the canal in 1928 for $11,400,000, and spe" 
$22,000,000 deepening and widening it. Улам J. E? 

See also Care Сор. 

CAPE FEAR is a part of North Carolina that extends 
into the Atlantic Ocean, It lies near the most southerly 
point of the coast line of the state. Cape Fear receive 
its name because many storms occur in the region, an 
the waters are dangerous for ships. Е? 

CAPE FEAR RIVER. See Norru CaRoLINA (Rive: 
Waterfalls, and Lakes). 

CAPE FINISTERRE, rzy us TAIR, the most western 
point of Spain, is part of the province of La Corun 
Mountains that produce large quantities of slate S 
round Cape Finisterre. Other products of the cape area 
include cattle, horses, and coal. 


CAPE FLATTERY is а part of Washington state that 


extendi into thc trait of Juan de Fuca. Cape Flattery 
Босс of the эс›‹спипой points of continental United 
States, besides \laska. Captain James Cook named 
this point of land. He said that he was flatiered by the 


hope harbor there, See also Соок, James. 
CAPE GIRARDEAU, Mo. (pop. 24,947; alt. 355 ft.) 


inan industria! | trading center in southeastern Mis- 
sour, The Ca; Girardeau Bridge, which spans the 
Misisippi Ris: :. makes the city a natural crossroads 
foe interstate i Southeast Missouri State College 
and St. Vincen: > \cademy are located there. Industries 
there produce ~=! «s, cement, and wood and tobacco 

ucts. The cis was founded in 1793, It has a mayor- 
Council type of «overnment. For location, see Missouui 
{color map). Nori Р. бит 


CAPE GRIS-NEZ, cree NAY, is а small peninsula on 
the north French coast. The cape lies about halfway 
between Calais and Boulogne. The name Gris-Nez means 
gray nose. 1t ac rately describes the headland's long, 
gray, barren a pcarance. People in England can often 
fee the beam lom its lighthouse which towers 233 feet 
above the sca. Matthew. Arnold spoke of this light in 
his рост “Dover Beach": 

“Ол the French coast the light gleams and is gone.” 

The cape lics about 21 miles from Dover, nearer to 

than any other point in France. Jack R. Vinemow 

CAPE HATTERAS, HAT er us, is a scenic promontory 
at the southern tip of Hatteras Island off the coast of 
North Carolina. I lies more than 30 miles cast of the 
mainland across Pamlico Sound. The treacherous near- 
by Diamond *^als make the cape dangerous to ships. 
The many shipwrecks in the area have earned it the 
name Gravey | (f the Atlantic. Lighthouses once guarded 


the cape, bu: « lightship now warns shipping away. 
In 1937, Cony;ess established the Cape Hatteras Na- 
tional Seashore Recreational Area. For location, see 


Коктн Слког хх (color map). Huon T. LEFLER 

CAPE HORN is the most southerly part of South 
America. It lies at the southern tip of Horn Island in 
Chile. William Schouten, a Dutch sailor, named it in 
1616 for his native town of Hoorn. The cape runs far 
into the sea. It has steep sides which rise 500 to 600 feet 
high in some places. Plant life is sparse on Cape 
Hor because of the cold climate. The region is so 
Stormy that “rounding the Horn” has always been 
dreaded by sailors. Much of the shipping that once had 
E around the cape now goes through the Panama 


Cape Horn Lies at the Southern Tip of South America. 


ERRA DEL FUEGO 


CAPE OF GOOD HOPE 


CAPE JASMINE. See Gases. 

CAPE MALAYS. See Socr Arnica (The People) 

CAPE MAY COAST GUARD RECEIVING CENTER, 
NJ. trains men of the United States Coast Guard. It 
covers 418 acres and lies about two miles from Cape 
May. ‘The center. provides basic training for men em- 
listing in the coast guard. [t also maintains navigational 
aids for merchant and other ships. Vowels used for 
search and rescue work are based here, During the 
1920's, the coast guard used the site as a patrol station 
to prevent smuggling off the New Jersey coast. The 
center served as a naval air station during World 
War II, Joss М, Томо 

CAPE OF GOOD HOPE lies about 100 miles north- 
west of Cape Agulhas, the southern tip of Africa. It 
extends southward from Table Mountain, which over- 
looks the city of Cape Town. South Africans call this 
peninsula Cape Point, or The Point. It forms the west 
side of False Bay. Cape of Good Hope is famous for its 
fine roads and beaches. For location, see Sourn AFRICA 
(color map). 

When King John I of Portugal learned of the dis- 
covery of this South African peninsula, he gave the 
cape its present name in the hope that a sea route to 
India had been found. Bartolomeu Dias, the Portu- 
guese explorer who discovered it in 1488, had called it 
Cape of Storms. In 1497, another Portuguese explorer, 
Vasco da Gama, proved that King John was right when 
he sailed around the cape and continued on to Calicut 
(now Kozhikode). Hinman У. B. Кими, Jn. 

Sec also Da Gama, Vasco; Dias, BARTOLOMEU. 

The Cape of Good Hope, in South Africo, lies obout 100 miles 
northwest of Cope Agulhas, the southernmost tip of Africo. 


CAPE OF GOOD HOPE is the oldest of the provinces 
that make up South Africa. It lies on the southern tip 
of the African continent. The shores of the province 
touch both the Indian and the Atlantic oceans. The 
Cape of Good Hope province has an arca of 278,839 
square miles. A low plain Нез along the southeastern 
coast. Behind this lowland are several mountain ranges, 
including the Langeberg, Groote Zwarte Bergen, and 
the Nieuwveld. 

The People. The Cape Province, as it is usually 
called, has a population of 4,426,726. The residents of 
European descent number about 960,000. About 2,327,- 
000 ns of Bantu descent also live there (see 
Влхти). About 1 of every 12 acres of land in the 
province has been set aside for their use. The chief 
industries are mining, stock raising, and farming. The 
largest cities are Cape Town (the capital), Port Eliza- 
beth, East London, and Kimberley. Cape Town, Port 
Elizabeth, and East London are ports, and Kimberley 
lies in the diamond-mining region. 

History. Dutch settlers founded the Cape Colony in 
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CAPE SAINT VINCENT 


1652. The British took over the colony in 1795, gave it 
back in 1803, and gained permanent possession of it in 
1806. The Convention of London of 1814 gave the 
British legal ownership of the colony. Boers invaded the 
Cape Colony during the Boer War (1899-1902). Many 
Boers who lived in the colony rose against the British 
government in sympathy. They were severely punished 
later. The Cape Province once made up a separate 
colony, with a governor, council, and house of assembly 
of its own. It became part of the Union of South Africa 
in 1910. The Cape Province is still a vital part of 
Britain’s sea communications. During World War I, 
when the Suez Canal route became too dangerous, 
Britain used the Cape route to send men and supplies 
to India and Australia. HiBBERD V. В. KLINE, JR. 

See also Вовк War; Care or Соор Horr; CAPE 
Town; KIMBERLEY; PORT ELIZABETH. 

CAPE SAINT VINCENT is the farthest southwest 
point of land in the province of Faro, Portugal. The 
British and the combined French and Spanish fleets 
fought an important naval battle off Cape Saint Vincent 
in 1797. Sir John Jervis beat the French and Spanish 
in their attempt to lift an English blockade of French 
ports. For his feat, the admiral was named Earl Saint 
Vincent. H. U. SVERDRUP 

CAPE-TO-CAIRO RAILROAD was a project of Cecil 
Rhodes, who founded British South Africa. He started 
it in 1899, and hoped to build a railroad line that 
would cross the length of the continent of Africa. 
Rhodes believed it would increase African commerce. 
But competition from sea and air routes made the rail- 
road less important, and it was never completed. 

CAPE TOWN (pop. 441,209; alt. 36 ft.) is one of the 
two capitals of South Africa. Parliament meets in Cape 
Town, but the administrative branch of the government 
sits in Pretoria. Cape Town also serves as the capital of 
Cape of Good Hope Province, and is the second largest 
city in the country. One of the main ship routes from 
Europe to the Far East passes near the shores of Cape 
Town. Cape Town lies at the foot of Table Mountain 
on the southwest coast of Africa. For location, see 
Ѕоотн AFRICA (color map). 


A Statue of Jan van Riebeeck, Founder of Cape Town, 
faces Table Mountain, which forms a background for the city. 
Camera Press, Pix 


Many Cape Town houses have graceful, rounded 
gables patterned after the Dutch-stvle homes of the 
original white settlers. The yellow sands of the beach 
and the sunny climate make Cape ‘Town a favorite 
vacation spot. More than half the people are nonwhites 

Cape Town’s excellent docks and harbor make the 
city an important shipping and trading center. With its 
crowded business streets, Cape Town resembles cities 
in North America. It has many fine buildings, including 
the houses of parliament, a museum. a cathedral, and 
several mosques (Moslem houses of worship). The Royal 
Observatory and University of Cape Town are near the 
city. Jan van Riebeeck, a naval surgeon, founded Cape 
Town in 1652 as a supply base for Duich East India 
Company ships. Hipexn V. В. KLINE, Ja. 

CAPE VERDE, vurd, a promontory between the 
Sénégal and Gambia rivers in the Republic of Senegal, 
is the westernmost point of Africa. For location, see 
AFRICA (color map). It is the site of Dakar, the capital 
of Senegal and of the Mali Federation (see DAKAR). 
Portuguese sailors discovered Cape Verde in the 1400's. 

CAPE VERDE ISLANDS are a group of 10 Portuguese 
islands and five islets that lie north of the equator, off 
the west coast of Africa. For location, sce ATLANTIC 
OCEAN (color map). Portuguese sailors named the fer- 
tile islands verde (green) because of their contrast to the 
barren Saharan coast line farther north. The group 
has a total area of 1,557 square miles. and a popula- 
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Location Map of the Cape Verde Islands. The small inset 
map shows the shape of these islands in greater detail. 


tion of 147,328, Products include castor oil, orange 
hides, mustard, brandy, and an excellent coffee. The 
capital is Praia, which is on Santiago, the largest islan 
in the group (see PRAIA). CuanLEs E. Nowstt 
CAPE YORK is a mountainous, ice-covered point of 
land that extends into Baffin Bay. The cape is on the 
northwest coast of Greenland at 76° North latitude 
well north of the Arctic Circle (see Arctic OCEAN 
[color map]). Admiral Robert E. Peary used this lonely 
point as a base for many of his explorations around the 
North Pole. Peary’s party discovered huge meteorites 
here. The largest meteorite he found weighed about н 
tons. А 60-foot monument was erected on the cape ™ 
1932 to honor Peary. Jons E. CASWEH- 


CAPE YORK PENINSULA forms the northeastern 
1, and the northernmost point of land 
tretches about 500 miles north from 
rs about 90,000 square miles. Few 
peninsula. Most of them make their 
lc or mining for gold. For location, 
lor map). See also Great Barrier 
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11 pehk, KAREL (1890-1938), a Czech 
unous for his symbolic, fantastic plays 
and novels. In his best-known play, R.U.R. (Rossum’s 
Universal Robots). he introduced the word *robot" to 
describe his mechanical characters without souls (sce 
Rosor). He foresaw the use of atomic energy in his 
novel The Absolute at Large (1922). 

Capek feared the loss of individuality in the ma- 
chine age. He wrote R.U.R. in 1921 as a protest against 
tendencies toward regimentation. His other dramatic 
masterpiece, 7hr Insect Comedy, which he wrote with his 
artist-brother Joscf in 1921, portrayed the loves, vices, 
and wars of mankind. A third play, The Makropoulos 
Secret (1922), dealt with extending man’s life span. 
Capek was born in Bohemia, 

CAPELLA is the brightest star in the constellation 
Auriga, and the sixth brightest star in the heavens. 
Capella is about 120 times brighter than the sun, and 
12 times the diameter of the sun. It is about 45 light- 
years away from Earth, Capella, which is Latin for 
little she-goat, sometimes represents the goat that suckled 
the infant Jupiter. See also AuRIGA. 

CAPER is a (lower bud used in a meat sauce. The un- 
opened buds are pickled in 
saltand vinegar to make the 
sauce. The buds come from 
a low, trailing shrub called 
the caper bush which grows 
in the southern United 
States, the Mediterranean 
countries, Canada, and 
Great Britain. The caper 
plant blooms early in sum- 
mer, It has pinkish white 
flowers with long stamen 
tassels and four petals. 

Scientific Classification. 
The caper bush is in the family Capparidaceae. It is ge- 
nus Capparis and species spinosa. ^ HAROLD NORMAN MOLDENKE 

CAPET, HUGH. See Носн CAPET. 

. CAPETIAN, Хил PEE shun, DYNASTY is the name 
given to a long line of kings that ruled France from 987 
00 1328. Between 987 and 1316, son followed father 
without a break in the royal succession. A surprising 
number of the Capetian kings had very long reigns. 
Several of them, notably Philip II (Augustus), Louis 
IX (St. Louis), and Philip IV (The Fair), were men of 
Considerable administrative ability. Hugh Capet, the 
first of the line, ruled only a small territory and was sur- 
rounded by feudal lords much more powerful than he. 
8 Capetians enlarged the royal holdings, increased 

Powers of the rulers, and gave France a strong cen- 
alized government. WILLIAM С. BARK 


Sce also Носн Carer; Louis (EX); Panie (I; IV) 
of France, 


JOHN W. Gassner 


The Caper Bush 


How Capillarity Works. If а number of straws which have 
different widths are placed in a bowl of water (Fig. 1), the 
water will rise in the straws above the surface of the water 
in the bowl. It will rise highest in the narrowest tube. A few 
drops of red ink will color the water so it can be seen more 
clearly through the straws. Liquid cohesion makes capillarity 
work in reverse as in the case of mercury (Fig. 2). The liquid 
in the straws is now lower than that in the bowl. 


CAPILLARITY, cap uh LAR uh tih, in physics, is the 
tendency of liquids to rise in small tubes and into the 
hairlike openings of porous matter. 

When a narrow tube is dipped into a liquid, the 
liquid rises if it wets the tube. The liquid is depressed if 
it does not wet the tube. The amount of capillarity 
depends on surface tension in the liquid. If the liquid wets 
the tube, the molecules on the outside surface cling 
together tightly, and tend to pull up all the liquid. The 
liquid rises until the weight of the liquid in the tube 
balances the surface tension. Liquid rises higher in 
narrow tubes than in wide tubes, because there is more 
surface tension. When liquid molecules attract each 
other more than they do the wall of the tube, the 
liquid does not wet the tube. In this case, the surface 
tension causes the liquid to be depressed. Mercury is a 
liquid that sinks in a glass tube. 

Capillarity is very useful to man. It causes blotters 
to absorb ink, and plants to draw up water. It causes 
water to enter the pores of sugar, and therefore dissolves 
the sugar. Water is drawn upward in the earth by capil- 
larity. The small particles of earth act as capillarity 
tubes. Wood absorbs moisture because of capillarity. 
The capillaries of the blood vessels carry blood to every 
part of the body. ROBERT L. WEBER 

See also COHESION. 

CAPILLARY is the smallest blood vessel in the body. 
It can be seen only under the microscope. Some capil- 
laries are so small that only one blood corpuscle can pass 
through them ata time. Capillaries connect the smallest 
arteries with the smallest veins. They make up a com- 
plete network of blood vessels through all parts of the 
body. The largest capillaries are in the bone marrow 
and skin. The smallest capillaries are in the brain and 
lining of the intestine. 

Capillaries have thin walls. Foods which are carried 
in the blood stream are able to pass through their walls 
into the tissues. Waste materials from the tissues also 
pass into the blood stream through capillary walls. In 
the capillaries of the lungs, oxygen goes through the 
walls into the blood and carbon dioxide goes out. Other 
waste products pass through tiny capillary walls into 
the kidneys, intestine, and skin. Јонх B. MIALE 

See also ARTERY; CIRCULATION; RUTIN; VEIN. 

CAPISTRANO. Sce SAN JUAN CAPISTRANO. 

CAPITAL. Sce ARCHITECTURE (Terms); CAPITOL, 
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CAPITAL 


onomic term for wealth, other than 


CAPITAL is ап 


land, that is used to produce more wealth People’s in- 


vesied savings are capital, because they produce more 
wealth through the interest or dividends that they carn 
Land itself and other natural resources are not con- 
sidered capital, because man did not produce them. 
Most assets used by a business represent capital, because 
they are used to produce earnings. Such items as per- 
sonal food, furniture, and clothing are considered wealth 
but not capital, because they do not produce added 
wealth. There are two types of business capital, fixed and 


corking 

Fixed Capital includes industrial buildings, machin- 
ery, trucks, airplanes, power plants, steamships, and 
railroads. These capital goods arc used to produce ac- 
tual added wea!th in the form of goods or services to be 
sold. But an individual or a company cannot conduct a 
business with only a factory of machines. He must have 
working capital as well. Capital must bc replaced from 
time to time, because it is used up or becomes worn out. 
For example, a plant that finds its machinery obsolete 
or worn out must replace it. 

Working Capital includes cash to pay for purchases 
and labor, and inventories of supplies, raw materials, 
semifinished goods, and finished goods. ‘These assets do 
not produce wealth in themselves, but they make it 
possible for the fixed capital to do so. Few businesses 
collect payment for all their products at the time they 
are sold. Most businesses have many accounts receivable 
from customers. Their working capital enables them to 
continue to meet expenses until they collect for the sale 
of their merchandise. 

Total Capital. The extent of a company's ownership 
of capital is usually expressed in terms of money. For 
example, the XYZ Corporation may have been capital- 
ized at $10,000,000. This means that investors have in- 


The Laws of 44 States Provide for Capital Punishment. 
In nine of these states, only the crime of murder is punishable by 
death. The other eight offenses regarded as capital crimes in the 
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vested $10,000,000 in the company. | his money h 
been used to buy fixed and working « 


» 
tal goods and 
other items in the required proportions. The investos 
who loaned the money may have beer 


companies, or individuals. Money i: 


1KS, Insurance 


ted in bus. 


nesses or available for investment is o called capital 

funds. 1 C. R; Lus 
Related Articles in WonrD Book incl 

Banks and Banking Corporation Interest 

Business Free Enterprise System Money 
CAPITAL PUNISHMENT is punish t by death 


Early civilizations did not execute per 
ting crimes. The victim's family sougl: revenge or ac 
cepted payment from the murderer. 1 he death penalty 
became common in Europe during the Middle Ages 
About 30 nations have abolished capiti! punishment 
These include Belgium, Denmark, Finland, Norway, 
Portugal, The Netherlands, Sweden, a part of Switzer 
land, and most nations of Latin America. In some other 
countries, the death penalty may be used only for mur. 
der. 

In the United States, nine offenses аге considered 
capital crimes. These crimes are treason, murder, kid- 
naping, narcotics sale, rape, armed robbery, burglary, 
arson, and train-wrecking. No single staire has declared 
all these crimes to be capital offenses. In nine states, 
only the crime of murder is punishable by death. Only 
five states have as many as six capital crimes. 

Methods of execution include the use of electrocte 
tion, deadly gas, hanging, and shooting. Cruel methods 
of execution, such as burning or burying alive, are now 
used only rarely. 

In 1889, New York became the firs: state to adopt 
electrocution. Since then 22 other states have used it 
Eleven states execute with deadly gas. ! he remaining 
states that authorize the death penalty usc hanging 9 
shooting. 

Six states, Alaska, Delaware, Hawaii, Maine, Minne- 


s for commit. 


United States include armed robbery, arson, burglary, kidnaping 
rape, selling narcotics, train-wrecking, and treason. No single stole 
has declared all of these offenses to be capita! crimes. 


sota, and Wisconsin have no capital punishment at all. 
Thee states, Michigan, Rhode Island, and North 


Dakota, have ‘rly invoked laws allowing execution 
by hanging in «\(raordinary cases, such as treason or 
murder commited by a prisoner already serving a life 
wnn. In all 5:65 that have the death penalty for 
murder, life ix: risonment сап be substituted if the 
judge or jury recommends it. 

Authorities bh... 7 found that states that have abolished 
capital punish::.-t have lower murder rates than the 
sates retainin: Another comparison shows that no 
unusual increas in the murder rate results when a 
име abolishes ‹ pital punishment. As a result, some 
criminologists {vr abolition of the death penalty, See 
СОмміхогосх (pital Punishment). — Doxsto R, Сакак 

Related Articles in Wortp Book include: 
Electrocution Hanging 
Garrote Lethal Chamber 
Guillotine Tyburn Tree 


CAPITAL STOCK. See STOCK, CAPITAL. 

CAPITAL UNIVERSITY is a coeducational liberal arts 
school at Columbus, Ohio. It is owned and operated by 
the American Lutheran Church. Courses are offered in 
liberal arts, science, education, music, and theology. 
Capital University was founded in 1830 to provide 
seminary training. For enrollment, see UNIVERSITIES 
AND COLLEGES (table). 

CAPITALISM is a term applied to economic systems. 
Private capitalism, sometimes called simply capitalism, 
is a system in which individual persons or private cor- 
porations develop, own, and control much of a country’s 
physical capital (sce CaPrrAL). Communists and most 

jalists seek to abolish private capitalism and to 
substitute for i: a system of state capitalism in which the 
government owns all productive capital (see Com- 
MUNISM; Soci\iism). State capitalism stifles personal 
initiative, because it gives few rewards for individual 
ability, judgment, and hard work. 

also Free ENTERPRISE SYSTEM. 

CAPITALIZATION is a term in grammar meaning the 
use of large letters, usually at the beginnings of certain 
words. There are many rules for capitalizing words. 

The First Word of a sentence or direct quotation is 
capitalized. Tie boy asked, “Do you think I should go?" 
The first word in every line of poetry, or in every line 
in à list of topics (outline) is capitalized. 

' Nouns and words used as proper nouns are 
capitalized. This includes names of persons (Mary 
Smith), places (476 Maple Street, Cincinnati, Ohio), and 
names of particular things (my dog, Rover). 

Names oí special political, social, or religious groups 
are capitalized, as, the Political Action Committee, the 
Lutheran Church. Тһе members as a group are also capi- 

аз Democrats, Lutherans. Names of holidays, days 

of the week, and months are capitalized, but not names 
Of seasons, as Fourth of July, Monday, June, autumn. 
phical sections of the country are capitalized, 

We not the names of geographical directions, as the 
st, going west. Names of special events in history and 
Special meetings, congresses, alliances, and expositions 
E Capitalized, as the Battle of the Bulge, the Seventy- 
Eo Congress, the Holy Alliance, the Golden Gate Exposi- 
: on. Capital letters are used for names of special periods 
п history, as the Restoration, the Middle Ages.One of the 
t groupings of proper nouns includes the names of 


CAPITOL 


objects such as riven, mountains, buildings, schools, 
business organizations, and wade names 

Titles of persons are capitalized in certain uses. We 
write President Dwight D. Exwnhoer; Биз Р. Fisen- 
hower, President; ot the President (refering to a certain 
United States President). Words modifying a proper 
noun and usually used with that name are treated as 
tithes, as Frederick the Great. Names of the Deity am 
always capitalized, as God, Jehovah, He, Ни. i 

All Words in o Title are capitalized, in- 
cluding the first word. This means titles of books, maga- 
zines, and newspapers, and titles of poems, plays, and 
movies, stories, and songs or musical compositions. Prep 
asitions in titles are not capitalized except where а long 
preposition occurs in a short title: The Picture of Dorian 
Gray; Rebecca of Sunnybrook Farm; The Place Between. 

Adjectives Taken from Proper Nouns are also capi- 
talized, as French, English. When a prefix is used, the 
prefix is not capitalized, as un-American, pro-German, 
ex-President Hoover. Races and languages are always 
capitalized, as Negro, Jaw, Indian, and Japanese. School 
studies, except languages, are not, as history and art, 
There are some words derived from proper nouns that 
once were capitalized but no longer are. Usage permits 
the use of small letters in these words, as italic type, 
pullman car, pasteurized milk. 

Some Common Nouns may be used like proper 
nouns. PU ask Mother what she thinks, but ГЇЇ ask ту 
mother what she thinks. 

Personification means treating an object that is not 
human as a human being. А noun personified should be 
capitalized. О Death, where is thy sting! 

Formal Statements begin with capital letters. Re- 
solved: That this club meet on the first of every month, 

О and 1 arc always capitalized when used as words. 

Many Abbreviations are capitalized, especially those 
that refer to proper names, as U.S.A. for United States of 
America. Others capitalized include P.S. for postseript, 
P.O. for post office, and Dr. for doctor. Some are not 
capitalized, like yr. for year. See ABBREVIATION. 

CAPITALS OF COUNTRIES. Scc Worin (color map). 

CAPITALS OF THE CONFEDERACY. There were 
three capitals of the Confederacy. Montgomery, Ala., 
was the capital from January to May, 1861. The capital 
moved to Richmond, Va., in May. Danville, Va., served 
as the capital after the fall of Richmond in April, 1865. 

See also MONTGOMERY; RICHMOND. 

CAPITALS OF THE STATES. Sec UNITED STATES 
(table, Facts in Brief About the States of the Union). 

CAPITALS OF THE UNITED STATES. See UNITED 
SrATES CAPITALS. : 

CAPITATION TAX. See Port. Tax. 

CAPITOL is the government building where a legisla- 
ture makes laws. Capital refers to the city where the 
building stands, while the building is the Capitol. The 
name Capitol comes from Capitoline Hill in Rome. 

The U.S. Capitol is the building in Washington, D.C., 
where Congress meets. William Thornton (1759-1828) 
designed it. See WASHINGTON, D.C. (Interesting Places 
to Visit; picturc). An agent of Congress holds the office 
of Architect of the Capitol. He has charge of the care of 
the Capitol building and grounds, and several other 
government buildings. Howard M. Davis 
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CAPITOL HILL 


CAPITOL HILL. See WasuixcroN, D.C. (Washington 
from the Air). 

CAPITOL REEF NATIONAL MONUMENT is located 
near Torrey, Utah. The Reef is a colorful sandstone 
cliff, a picturesque example of natural erosion. The 
39.172.63-acre monument was established in 1937. 

CAPITOLINE HILL. Scc Rome (Location). 

CAPON is a male chicken which has had its sex 
glands removed to make it produce more meat. See 
CHICKEN (Meat Chickens). 

CAPORETTO. See Iray (Italy and World War I). 

CAPOTE, kuh POH tee, TRUMAN (1924- ) is an 
American author of novels and short stories. His work, 
which usually deals with moral decay, is sometimes 
eerie, sometimes comic. His first novel, Other Voices, 
Other Rooms (1948), brought him recognition. The Grass 
Harp (1951), a novel which he made into a play, gained 
success on Broadway. He has also written travel sketches. 
His books include A Tree of Night (1949), Local Color 
(1950), and Breakfast at Tiffanys (1958). Capote was 
born in New Orleans. RICHARD ELLMANN 

CAPP, AL. See Cartoon (Leading Cartoonists). 


A Grect Statue Overlooks Capri's Harbor, Marino Grande. 
Many visitors to this picturesque island land there. 
Italian State Tourist Office 
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CAPPER, ARTHUR (1865-1951). rose from his job M 
a printer to become a leading publisher of farm journals 
agovernor of Kansas, and a 30-year veteran of the US 
Senate. His business interests included two daily news 
papers, two radio stations, and eight farm publications 
Capper, a Republican, was elected governor of Kansas 
in 1914 and 1916, and served in the Senate from 1919 
to 1949. He was especially active in farm legislation 
Capper was born in Garnett, Kans 1. 

See also Kansas (Communication). 

CAPPER-VOLSTEAD ACT OF 1922. See Coopers 
TIVE (Growth of Marketing Cooperatives). 

CAPRI, KAH pree (pop. 9,900), is an Italian island ir 
the Bay of Naples. Its climate and scenery attract thou 
sands of visitors. The famous Blue Groito is a wave-cut 
cave that is filled with a sapphire-bluc coloring wher 
the sun shines through its waters. Many tourists visit 
this beautiful grotto. 

The island covers about four square miles. Mount 
Solaro (1,932 feet) is the highest point. The capital, 
which is also named Capri (alt. 488 feet), lies in the 
eastern part of the island. The town of Anacapri, in 
the western portion, is 738 feet above sea level. lt 
stands on a plateau. Products of the island include 
red and white wine, olive oil, and fruits. In Greek 
mythology, Capri was the home of the lovely maidens 
called the Sirens, whose music enchanted Ulysses and 
his sailors. The Roman emperors Augustus and Tiberius 
built splendid palaces on Capri. — Brisjssuy Wess Wareun 

CAPRICORN, TROPIC OF. See Tropic or CAPRE 
CORN. 

CAPRICORNUS is a constellation in the Southem 
Hemisphere. It is the 10th sign of the Zodiac (see 
Zopiac). The ancient Greeks identified Capricornus 
with the god Pan, who was half man and half goat. 
Capricornus is sometimes known as ihe Seagoat. The 
word means horned goat. See also ASTRONOMY (color 
picture, Parade of the Constellations [September]; 
Tropic ОЕ CAPRICORN. г. M. Levat 


I. W. Cou 


Capricornus Is Often Shown as Half Fish and Half босі 


CAPS AND GOWNS are the official and traditional 
dents in many countries of the world. 
students wear caps and gowns only at 
A student 


costumes fo 
In most cases 
graduation exercises and on special occasions. 


wears a long, full-flowing robe and a tight-fitting skull 
cap attached to a stiff square piece called a mortarboard. 
A tassel dangles from the center of the mortarboard. In 
addition to the cap and gown, a college graduate wears 
a cape or hood lined with colored silk and trimmed 


with velvet 

All collegiate caps, gowns, and hoods are black. The 
cut of the robe and its sleeves, as well as its trimming, 
indicate уг academic degrees. In the United States, 
the Interc 
academic costume in 1894. 

Doctor's Degree. Doctors wear silk gowns with full, 
round sleeves. The gown is closed, and shows velvet 
facings on the front. Three velvet bars decorate the 
sleeves. The wearer indicates his field of study by the 
color of his velvet trim. He wears a 4-foot silk hood with 
a silk lining and velvet binding. The color of the silk 
lining indicates the school that conferred his degree. The 
5-inch wide velvet binding indicates his field of study. 

Master's Degree. A master wears a silk or wool gown 
with full-length square sleeves. A crescent shaped piece 


BACHELOR 


MASTER DOCTOR 


The Three Gowns vary only in such details as the design of the 
куз and the trim on each robe. In addition, each holder of 
degree has a hood to indicate his school and field of study. 


‘ciate Commission set the standards for 


Caps and Gowns 


Gordon Parks, Life © Time Inc. 


High-School Graduates often wear special caps and gowns 
to add dignity to commencement exercises. They usually wear 
blue-gray or blue robes, but girls sometimes wear white gowns. 


E. R. Moore Co. 


Graduates—three bachelors, a master, and a doctor—all wear 
the same kinds of caps. The tassel should dangle over the front 
left side of the mortarboard, hanging near the wearer's ear. 
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CAPS AND GOWNS 


»wn is closed at 
foot hood has 


ws down from cach sleeve. His g 


the front and has no velvet trim. His 
3 inches wide 


velvet bindings that are The colors 
of the lining and velvet have the same meanings as in 
the doctor's degree 

Bachelor's Degree. A bachelor wears a worsted gown 
with long, pointed sleeves and a single button at the 
neck. It has no velvet trim. Women wear white collars 
Bachelors wear hoods 3 feet long, with velvet edging 2 
Che colors of the lining and velvet trim 
have the same meaning as in the doctor's degree. 

History. During the 1100's, men and women wore 
gowns and hoods as everyday clothing. Styles changed, 
but Oxford University still has its students wear gowns 
and hoods. The costume implied that the students were 
men of learning, dignity, and maturity, not affected by 
passing fads and changing tastes. 

Early American colleges and universities followed the 
same customs in regard to dress. American students 
liked caps and gowns as a simple, dignified, and eco- 
nomical dress for graduation ceremonies, Since 1900, 
caps and gowns have increased in popularity for use at 
high-school and grammarschool graduations. High- 
school caps and gowns are usually blue-gray or blue. 
Girls sometimes wear white gowns. E. R. Moore 


inches wide 


Ancient Caps and Gowns, os used in British universities in the 
1820's, distinguished, left to right, a proctor, a doctor of divinity, 
a master of arts, and a bachelor of arts. European universities 


162 


Harvard 1 ty News Обов 
Faculty Members wear their caps, gowns, or 1 hoods during 
processions to and from commencement exc es. The bright 


colors of the hoods contrast sharply with the somber black gowns. 


today do not have a uniform system for marking the gowns, ond 
wide variations are possible. Some degrees ore shown by soft 
velvet caps in various colors, rather than mortarboards. 


al and Histories 
д City of Orford 


The Newberry Library, from А Topogr 
Description of the Univer 


New York Botanical Garden 
Pods of Several Different Kinds of Capsicum Plants fur- 
МА cayenne pepper ond paprika when they are dried and ground. 


CAPSICUM, / 
plants whic! 
small, shrub! 
have long, po 
that have five 
called pepper 


1P sih kum, is the name of a group of 
ng to the nightshade family. These 
nts grow in tropical America. They 
{ leaves and bear wheel-shaped flowers 
s. Most fruits of capsicum plants are 
d are used as food. 


Cayenne, or red pepper, is made from the dried fruits 
of two kinds ipsicum plants. These plants can be 
grown in cold mates. Cayenne has a strong, burning 


taste. Other caj 
and mixed | 

paprika is mack 
Which do not (a 
used in various for 
theumatism, а 


sicum fruits are used in making sauces 
A Hungarian seasoning called 
from other kinds of capsicum fruits 

so strong. А few capsicum fruits are 
1s as medicines to treat neuralgia; 
1 sore throat. 


Scientific Classification. Capsicum plants arc in the 
family Solanaceae. Cayenne comes from genus Capsicum, 
Species annum and C. frutescens. HAROLD NORMAN MOLDENKE 

See also CAYENNE PEPPER; NIGHTSHADE; PAPRIKA; 
Pepper. 

CAPSTAN. Sce Sip AND Sutppinc (Nautical Terms). 

CAPTAIN. Sce RANK IN ARMED SERVICES. 

CAPTAIN KIDD. See Kipp, WILLIAM. 

CAPUCHIN, КАР yoo chin, or KAP yoo SHEEN, is a 
member of the Roman Catholic order of friars of the 
Same name, which was founded in 1525. The Capu- 
chins form a branch of the Order of Saint Francis. Their 
name comes from the pointed hood, or capuche, which 
IS part of their brown or gray habit. According to the 
Tules of the order, they must live by charity, and use no 
gold, silver, or silk about their altars. They are noted 
B Pew and simplicity of their religious teaching. 

the Jesuits, they were among the most effective 
Een and missionaries of the Roman Catholic 
m an the 1 §00's. ‘There are Capuchin monasteries 
in {е Des New York, Pittsburgh, and other cities 
nited States. See also FRIAR. Furto J. SHEEN 


CARABAO 


CAPUCHIN MONKEY i the name of а group of 
monkeys. The hair « eais re es а шг» 
hood, called a catu. See also Monkey; ХАРАКИ 


CAPULIN MOUNTAIN NATIONAL MONUMENT is 


in northeastern New Mexico. The mx n із а cinder 
cone of geologically recent f 12151 
above sca level and. 1,500 f surround r 
plain. It has a rim diameter « The 680.4 


acre monument was establis f 

CAPYBARA, xar ih BAH ruh, is the | 
rodent. In prehistoric times, the са 
America in what is now the sot 
There are a few left in the swamps of ca 


pybara li 


em United States 


m Panama 


but most capybara now live in South Amenca 

The capybara looks much like a guinea pig but it 
grows to be as large as a real pig. It reaches a length 
of 3 feet and sometimes weighs as much as Во pounds It 
is sometimes called the water pig because it likes the 
water so well. It lives on the shores of lakes and rivers in 
the jungle. The capybara's feet are partly webbed, and 
it is a good swimmer, Its fect also have blunt claws, like 
small hooves, but there is no tail. Coarse hair covers the 
capybara’s thick body. The animal has a tapering head 
and sharp teeth. The capybara is one of the favorite 
foods of the jaguar. Man also sometimes cooks and cats 
the flesh of the capybara 

Scientific Classification. The capybara belongs to the 
family Caviidae. It is classified as genus Hydrochoerus, spe- 
cies capybara. Yours 

See also ANIMAL (color picture, Central and South 
America); Cavy; RODENT. 

CAR. See AUTOMOBILE; RAILROAD (Passenger-Train 
Cars; Freight Cars); STREETCAR. 

CARABAO, клн rah BAH oh, is a water buffalo of 
the Philippine Islands. It is a litle smaller than the 
Indian water buffalo, which is often 6 feet high. The 
carabao is a slaty bluish-black, and becomes almost 
hairless when old. A slow animal, it will not work in the 
heat of the day. But it will travel through bogs and 
marshes where no other large animal can pass. Like the 
Indian buffalo, the carabao loves the water and is a 
good swimmer. This animal is fearless in the wild state. 


STANLEY Р. 


The Faithful Carabao, or Water Buffalo, is the most com- 


mon beost of burden in the Philippine rice fields. 
Bern Keating, Black Star 


CARACAL 


When wounded it becomes dangerous, and charges 
fiercely with great speed. In the Philippines, people 
tame the carabao and use it to draw carts and carry 
loads. Some farmers in the Far East use tame carabaos 
to cultivate their rice fields. See also BUFFALO; WATER 
BUFFALO. 

CARACAL, KAR uh kal, sometimes called Persian 
ynx, is a member of the cat family related to the lynxes. 
it lives in India, and is also found in many places 
throughout Africa. Like the lynxes, the caracal has tufts 
of long hair on the tips of its cars. The lynx has brown 
tufts, but the caracal's are black. The caracal has red- 


Vicros Н. CAMALAXE 


dish-brown body fur. 


W. Suschitzky 
The Caracal Lives in India and Many Parts of Africa. 


It is one of the Carnivora, a group that eats meat and 
hunts other animals. Its fur is never used in women's 
coats, and should not be confused with caracul, a com- 
monly used fur that comes from the young lambs of the 
karakul, a breed of Asiatic sheep. 

Scientific Classification. The caracal isin the family Feli- 
dae. It is genus Caracal, species caracal. Haroun E. ANTHONY 

See also Lynx. 

CARACALLA, BATHS OF. See BATHS AND BATHING 
(picture). 

CARACARA, клн ruh КАН ruh, is the name given to 
several large hawks of South and Central America and 
thesouthern United States. 
They often eat the dead of 
other animals as vultures 
do, but they also capture 
and kill small animals. 
They have long legs and 
some caracaras can run on 
the ground faster than most 
birds. 

Scientific Classification. 
Caracaras belong to the 
family Falconidae. The com- 
mon caracara is classified 
as genus Polyborus, species 
tharus. JOSEPH J. HICKEY 

See also Hawk. 


Caracara 
Cruickshank, Nat'l Audubon Soc, 
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Modern Apartment Buildings Dot the Caracas $! 
This public-housing development replaced a slum area. 


CARACAS, kah RAH kahs, or kuh RACK us 
495,064; metropolitan area, 693,896), is the capital 
chief city of Venezuela. It has expanded rapidly becau 
of the country's booming oil industry. Caracas lies Wit 
in the Federal District (pop. 1,162,780) of Venezue 
six miles inland from the port of La Guaira. For log 
tion, see VENEZUELA (color map). 

The people have changed Caracas from an oldi 
lonial city to a bustling metropolis. Points of interest af 
the government buildings, University City, a Na! tional 
Pantheon, and a cathedral. | 

The city is the center of Venezuela’s political а 
cultural life. It is the birthplace of Simón Bolívar am 
Francisco de Miranda, a Venezuelan revolutionis 
Caracas is also an important trading city. Its factom 
manufacture paper, textiles, tobacco, beer, leather, ай 
cement. The Spanish explorer Diego de Losado found? 
Caracas in 1567. т 
CARACAS-LA GUAIRA EXPRESSWAY. See КО 


CARACUL. See KARAKUL. 
CARAPACE. See TURTLE. 


rived from the Arabic carat, meaning a bean ог seed. 
ancient times the seeds of coral and carob trees 
used as weights for precious stones, which were des 
as being of so many “‘beans’ weight" ог “carats.” 
international carat weighs 200 milligrams, or one 
of a gram. The term is also used to express the relati 
amount of gold in an alloy, a carat being sty of the tot 
weight. So, if 3$ of an alloy is gold, it is 18 carals 
and when it is 24 carats fine it is pure, or solid, g9 
Bindings of THE Wonrp Book ENCYCLOPEDIA 
stamped in 24-carat gold. к. G 

See also ALLoy; DIAMOND; GOLD. 
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ponted Adorct e Shep- 
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iser Dutch. p such os 
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CARAVAGGIO, xam rah VAHD joh, MICHEL- 
ANGELO MERIS! DA (15692-1610), was the greatest 
ıturalistic ff the early 1600's. His real name 
vas Merisi. I alled Caravaggio for the northern 


ıe was born. When he was 11 years 
ticed to a painter in Milan. He 
settled in К about 1589, but he also worked in 
Italy. 

essentially a religious painter, al- 
stic style also adapted itself to repre- 
S ‹ s from everyday life. He did not 
"alize his s , but always painted them so that 
ind them easily. His Italian, French, 
f rs tried to imitate his simplicity of 
dramatic use of light and shade, and 

see CHIAROSCURO). 
st famous paintings аге The Fortune 
of the Virgin, The Calling of Matthew, 
Angel, The Burial of Christ, and 
Christ at Еттаи Ronext O. PARKS 
CARAVAN, KAR uh van, is a long train of people 
and pack animals which travels through wild or barren 
country, The name comes from the Persian word for 
р у. Caravans protect the people in them 
against the hazards of travel. Among the animals used 
ie caravans in various regions are camels, mules, and 
amas Caravans of as many as 5,000 camels once 
brought goods out of Persia, China, and India to 
Ports for shipment to Europe. J. Н. Ware 
| _CARAVEL was a type of ship used by Columbus on 
Po first voyage across the Atlantic and by Spanish and 
ortuguese sailors of the 1500's and 1600s. Some cara- 
vels, used for fishing and coastal shipping, were as small 
al 10 tons. Those used for long ocean voyages were 
aia 90 tons. The ocean caravel was high-sided, broad, 
PEE It had a high structure at the bow called the 
B i А still higher structure of two decks at the 
fs as called the stern castle. The true caravel had 
asts. The foremast carried square sails, and the 


Genoa and 


Caravaggi 


ugh his : 
сап 


ill could unc 
and Dutch 
position 


his strong fecli 


ог army. 


yular sails. Threc- 


] Pinta usually 


other three carried laten, Of 
masted caravels like Columbus’ Nrãa 


had squarc sails on the first two masts and lateen sails on 


the rear mast. The flagship of Columbus, the Santa 
María, was larger than a caravel and had а deck amid- 
ships. It was called а nao, meaning ship. Jou J. Р‹онкиту 

See also COLUMBUS, CHRISTOPHER; SHIP AND SHIP- 
rixa (Ships of Trade and Exploration; color picture 


Early Ships). 


The Caravel Pinte, obove, was one of the three ships that 
Columbus used in his first voyage to America. 


CARAWAY, KAR uh way, an herb of the parsley 
family, is famous for its spicy seeds. The seeds are used 
to flavor pastry and some kinds of cheese. The plants 
grow in Europe, Asia, and in northern and northwestern 


United States. 


‘away is a member of the 


Scientific Classification. Car 
family Umbelliferae. It is classified as genus Carum, species 
carvi. HAROLD NORMAN MOLDENKE 
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CARBARSONE 


CARBARSONE. See Ansenicat 

CARBIDE, A AHR bide, is a chemical compound made 
up of carbon and a metal. Iron carbide consists of car- 
bon and iron. Different amounts of carbon in iron 
change the properties of the iron. Pig iron, wrought iron, 
and steel contain iron carbides made up of different 
amounts of carbon, and so have different properties. 
Calcium carbide contains carbon and calcium. Industry 
uses it to make products such as acetylene gas and 
calcium cyanamide. See also CARBON. Скоков L. Вози 

CARBINE, CAR byne, is an undersized rifle that uses 
low-powered cartridges. The earliest carbines were short 
muskets developed for cavalry troops who found it 
difficult to fire heavy muskets on horseback. By World 
War I, few armies made regular use of carbines. The 
carbine reappeared during World War II as a gas- 
operated semiautomatic weapon similar to the Garand 
rifle (see Слклхо Кирге). The United States Army 
issues carbines to company-grade officers, service troops, 
and combat troops such as artillerymen who do not 
receive regular rifles. The carbine weighs about five 
pounds, or about half as much as the army's M-14 
rifle. Carbines have only half the range of the rifle, but 
carbines shoot much farther and more accurately than 
a pistol. MELVIN M. JOHNSON, JR. 

CARBOHYDRATE is the name of a group of sub- 
stances found in many kinds of food, such as bread, pre- 
pared cereals, and milk. All the carbohydrates contain 
the same chemical elements, carbon, hydrogen, and 
oxygen. All ordinary plants are primarily carbohydrates. 
These compounds are present in much smaller quantities 
in animals. Starch, sugar, and cellulose are a few of the 
carbohydrates. Granulated sugar (chemical formula, 
Cy2H220;;) is a pure carbohydrate. Molasses, honey, and 
fruits contain large proportions of special kinds of sugars 
which are carbohydrates. An important carbohydrate in 
milk is called milk sugar, or lactose. The human body 
readily digests the sugars and starches in all vegetable 
foods. The carbohydrate dextrose, or glucose (chemical 
formula, CsH1206) does not even have to be digested. It 
can be used by the body directly. Sick persons can be 
fed by having glucose put directly into their blood 
streams. Starch forms a large proportion of the nourish- 
ing part of wheat, oats, corn, rye, and rice. Besides the 
carbohydrates, these grains contain a good proportion 
of fats and proteins. 

Carbohydrates and fats serve the body as fuel. But the 
body cannot use fats or carbohydrates to make muscle, 
the way it uses proteins. A certain amount of protein is 
necessary in the diet to provide for growth and to replace 
muscle tissue as it is used up. So it is impossible to live 
on carbohydrates alone, or even on carbohydrates and 
fats together. If there is some extra carbohydrate in our 
diet, it can be stored in the body and used when we 
need quick energy. The liver stores up this excess of 
carbohydrate in the form of glycogen, or animal starch. If 
there is still more extra carbohydrate, it can be changed 
into body fat. 

Another kind of carbohydrate is cellulose, which makes 
up much of the stems, leaves, and woody material of 
plants. Man cannot digest it, but many animals use it 
for food. It is valuable in man’s diet only because it 
provides bulk that aids digestion. 
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GEORGE L. Визн 


` THE CARBOHYDRATE CONTENT 
OF SOME COMMON FOODS 


Percentage 
25% 5 


of Corbokydnm 
75% 


m) 4.2%, 
шаш! 


27 mm 11.67 


Related Articles in WoRLD Book include: 


Bread Glycogen Nutrition 
Cellulose Haworth, Sir Walter Saccharides 
Dextrose Norman Starch 
Glucose Metabolism Sugar 


CARBOLIC, kahr BAHL ik, ACID, or PHENOL, FE 
nohl (chemical formula, CsH;OH), is made from coal 
tar. It is made up of white crystals that turn red when 
they are in the light. Carbolic acid can be melted bu! 
does not easily dissolve in water. Carbolic acid Ё 
poisonous, and may cause death if it is taken into the 
stomach. For treatment, see ANTIDOTE. y 

Carbolic acid is a powerful antiseptic. Joseph List 
used it in his first successful application of antiseptics m 
surgical operations. It is now used to sterilize walls, 
floors, pans, instruments, and other objects used whett 
there are patients who suffer from contagious disease 
Medicines such as aspirin, phenacetin, salicylic acid, 
and picric acid are made from carbolic acid. Its mam 
use is in the manufacture of the plastics such as bakelite 
Other uses are in making explosives, dyes, synthete 
drugs, and insulating materials. Carbolic acid 1s also 
used in the manufacture of chemicals. Groror 1. B" 

See also Acın; DISINFECTANT. 


N is the General Electric Company's trade 


same fot a ma 1 made of tungsten carbide. Tung- 
ика carbide h: d with cobalt produces the material 
called cement ngsten carbide. Carboloy is second 
only to the dia ıd in hardness. It also can resist great 
pressure. Indus: uses carboloy widely on the cutting 

of high-si- d machine tools. Great heat does not 

the hardness of the metal. Grosor L. Bom 

See also Ai: Alloys of Iron). 

CARBON (ch mical symbol, С) is one of the basic 
elements of m- It was discovered in ancient times. 
Im atomic weig! is 12.011 and its atomic number is 6. 

carbon oc urs in nature in the form of diamonds 
and in the blac) graphite used in lead pencils. Both 
diamonds and ::::phite are crystalline in structure (see 


CRYSTAL AND C: YSTALLIZATION). The purest form of 
carbon is made by heating sugar until it stops smoking. 

Coke, charcoa!, lampblack or carbon black, and bone- 
Mack, also called animal charcoal, are manufactured 
forms of carbon. Coke is made by treating soft coal 
without air, and charcoal is made in a similar manner 
from wood. Lampblack results from the incomplete 


burning of gaseous fuels which contain carbon. Heating 
bones in a vacuum makes boneblack. 
Carbon пак» up less than one per cent of all matter, 


but it forms part of all foodstuffs and is part of every 


living thing. Chemists have even given the name 
отатс ситі у to the branch of chemistry which 
studies carbon compounds. 

| The properties of carbon vary widely. The diamond 


is the hardest «stance known. Graphite is so soft it 
сап be used to lubricate moving parts. Furnaces used 
for metalworking burn coke and charcoal. Lampblack 
provides a filler in making things from rubber and in 
making paints. Boncblack removes the color from brown 
Sugar to make it white. Pure carbon is extremely in- 
active chemically except at high temperatures, but 
many carbon compounds unite easily with other ele- 
Ments or compounds. 

More than 500,000 carbon compounds have been 
identified. Their atoms combine in different ways to 
give an infinite number of substances which contain 
carbon. Carbon combines with oxygen to give carbon 
monoxide and carbon dioxide. Growing plants absorb 
carbon dioxide gas to make- plant food. Carbon com- 
bines with hydrogen to form a great class of compounds 


SOME COMMON SUBSTANCES CONTAINING 
CARBON 


CARBON DIOXIDE 


known as hydrocarbons. These hydrocarbons form the 
chief compounds in petroleum, natural gas, gasoline, 
turpentine, and many other important products of 
industry. The dyestuff industry developed because of 
the way carbon combines with nitrogen, oxygen, and 
other elements, Carbide for acetylene production ranks 
high in world industry. Osnos L Bow 
Reloted Articles in Woro Boom include 


Bitumen Carbon Monoxide Coke 
Boneblack Carbon Tetrachloride Diamond 
Carbide Carbonate Graphite 
Carbohydrate Charcoal Hydrocarbon 
Carbon Black Chemistry (Groups Lampblack 
Carbon Dioxide of Compounds) Radiocarbon 


Carbon Disulfide Coal 

CARBON 14. Scc RADIOCARBON. 

CARBON BISULFIDE. See Cannon лал тов. 

CARBON BLACK is a sootlike substance obtained 
chiefly from natural gas. 1t is also called gas Mack, lamp- 
black, and channel black. Burning gas in a closed metal 
container that admits little air produces carbon black. 
The carbon black collects on the surface of the con- 
tainer. Carbon black has many industrial uses. Its larg- 
est use is in the toughening of rubber. Because of its 
ability to conduct electricity, it is used in dry cells, radio 
resistors, and arc carbons. Because it does not dissolve 
easily in liquids, it is used as a pigment for paints, 
enamels, and heavy inks, such as printer's ink. Many 
other materials, including leather, carbon paper, cray- 
ons, insulating materials, and some steel, are colored 
with carbon black. Jous R. Koon 

See also Gas (Kinds of Natural Gas); LAMPBLACK. 

CARBON DIOXIDE (chemical formula, COs) is a gas 
formed by burning charcoal, wood, coal, oil, or almost 
any material containing carbon. The material must be 
burned in a free supply of air, or the gas that results will 
be largely carbon monoxide. Carbon dioxide is also 
called carbonic-acid gas, because when it is dissolved in 
water it produces an acid liquid called soda water. 

Pure carbon dioxide is colorless and has no odor. It 
makes up only about roog of the atmosphere. Since 
it is about one and a half times as heavy as air, it can 
be poured from one vessel to another. It does not sup- 
port fire, and will put outa flame. This property makes 
it useful in fire extinguishers. 

In pure carbon dioxide gas, or in air containing a 
large amount of it, men and animals quickly suffocate. 
Scientists think that carbon dioxide is not itself poi- 
sonous, but it injures men and animals chiefly by 
cutting off their supply of oxygen, as in drowning. 

Carbon dioxide is produced in an important exchange 
of gases between animals and plants. All animals, as 
well as man, breathe oxygen in and constantly give off 
carbon dioxide. The plants absorb this carbon dioxide 
because they need it to live, just as animals need oxy- 
gen. The plants, in turn, give off oxygen. In this way 
the supply of oxygen and carbon dioxide in the air is 
kept fairly stable. See PHOTOSYNTHESIS. 

Carbon dioxide is also formed when things decay. It 
sometimes collects in the bottom of wells, silos, caves, 
or mines. As it is heavier than air, it does not move 
about readily, but may suffocate anyone who enters 
these places. A lighted candle indicates if the place is 
safe or not, for if there is much of the gas it will put out 
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the flame by cutting off the supply of oxygen. See Damp. 

Carbon dioxide turns into a liquid when it is put 
under pressure and the temperature is lowered to —5° 
F. Large amounts of liquid carbon dioxide are manu- 
factured. A powerful pump forces the gas into steel 
cylinders until there is enough pressure to change it to 
liquid carbon dioxide. Much of the gas is also produced 
in brewing, and this is now saved to make liquid car- 
bon dioxide. Carbon dioxide gives sparkle and a pleas- 
ant biting taste to soda water, beer, mineral water, and 
other bubbly drinks. Carbon dioxide can be frozen and 
used like ice to keep things cold. It is called “dry ice” 
because it does not melt to a liquid but turns directly 
into a gas. GEORGE L. BUSH 

See also Dry IcE; FIRE EXTINGUISHER; Gas (matter). 

CARBON DISULFIDE, or CARBON BISULFIDE (chem- 
ical formula, CS) is a heavy, colorless liquid that burns 
easily, When it is pure, it has a pleasant odor. Ordinary 
carbon disulfide is not pure, and has a bad odor similar 
to that of rotting eggs. Carbon disulfide is made by 
heating carbon, or coke, and sulfur together in an elec- 
tric furnace. 

Carbon disulfide is used in industry to dissolve India 
rubber, gutta-percha, sulfur, phosphorus, and resins. It 
is sometimes used to kill moths and other insects, and 
rats and mice that get into buildings. Large quantities 
of carbon disulfide are used in the manufacture of rayon 
from wood pulp. Grorce L. Bust 

CARBON LAMP.Sec Execrric Licut (Carbon Lamp). 

CARBON MONOXIDE (chemical formula, CO) is a 
poisonous gas formed when carbon dioxide is passed 
through hot carbon. Any fuel containing carbon, when 
burned in too little oxygen, will give off carbon mon- 
oxide. Carbon monoxide contains half as much oxygen 
as carbon dioxide. It burns with a blue flame seen in 
some coal or charcoal fires. Carbon monoxide is used to 
extract metals from their ores, and as a fuel. It is part of 
ordinary heating and illuminating gas, especially the 
kind called “water gas” (see Gas [Carbureted Water 
Gas]). It is dangerous to breathe even a little “water 
gas" because of the carbon monoxide it contains. When 
coal, natural gas, or artificial gas fuels do not burn well 
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in stoves or furnaces, carbon monoxide may escape and 
poison whole families. Its great danger comes from the 
fact that it has neither color nor odor by which it can be 
recognized. Persons breathing it usually fall asleep with- 
out realizing they are being poisoned. One part of 
carbon monoxide in 100,000 parts of air produces symp- 
toms of poisoning. One part in 750 parts of air causes 
death in half an hour. The gas unites with hemoglobin, 
a substance in the blood, and keeps the hemoglobin 
from carrying oxygen, which people and animals need 
to live. Automobile exhaust fumes contain deadly 
amounts of carbon monoxide. A man who shuts himself 
in a closed garage with his automobile motor running 
is taking a serious risk. GEORGE L. Bust 

See also AsPHYXIATION. 

CARBON TETRACHLORIDE (chemical formula, CCI) 
is a colorless liquid which smells like chloroform. It does 
not burn, but gives off poisonous gases when close to 
burning substances. Inhaling these fumes may caus 
acute poisoning or death. It gets its name because each 
molecule contains one carbon atom and four chlorine 
atoms. Carbon tetrachloride is a common household 
cleaning fluid. It also serves as a local ancsthetic, and 
as a fire extinguisher. Because it mixes with organic 
compounds, industries use it to dissolve resins, rubber, 
and oils. Carbon tetrachloride is sometimes used to ех 
tract perfumes from flowers. It is made by passing chlo- 
rine through glowing carbon or coke. The reaction 0 
chlorine with carbon disulfide also produces carbon 
tetrachloride. Gronor L. BUSH 

CARBONARI. See Mazzint, GIUSEPPE. 

CARBONATE, KAR bun ayt, in chemistry, is à salt 
that contains carbon and oxygen. Carbonates are made 
by combining carbonic acid with a chemical base that 
contains some metal such as sodium or calcium. These 
two metals form the salts called sodium carbonate ani 
calcium carbonate. Calcium carbonate is found abun 
dantly in nature. Limestone, marble, and chalk are ? 
composed of calcium carbonate. It is the chief materi 
in egg shells, oyster shells, pearls, and coral. A great 
amount of the material in bones is calcium carbonate. It 
is used to make paints, whitewash, calcimine, and ca" 


иу. Common washing soda is a sodium 
ed sal soda. Bicarbonate of soda is 
ay be made from sodium carbonate. 
id is a valuable lead ore known as 
JASE. 


penter's pu 


carbonate, als 
baking soda. ! 
Carbonate 

тийе. See als Gronox L. Bus 


CARBONEAR, Newf. (pop. 3,955), is a fishing port on 
along the southeastern coast of the 


Conception В 


island of Nev ndland. For location, see NEWFOUND- 
LAND (color 1 It is one of the oldest towns in the 
province, | * been an important fishing center in 


) occupations include construction work 
The French attacked the town sev- 
luring the 1600's. On one occasion, Car- 
a mile away, was the only part of 
Newfoundland British could hold against the 
French invaders Fren W. Rowe 
CARBONIC-ACID GAS. See CARBON DIOXIDE. 
CARBONIFEROUS PERIOD. Sce GEOLOGY (table, 
Outline of Earth Histor 
CARBONIZATION. See COAL (Carbonization). 
CARBORUNDUM, car boh RUN duhm, (chemical for- 
mula, SiC), is a trade name for silicon carbide, an abra- 
sive. It is prepared from sand and carbon. Carborundum 
is almost as hard as a diamond, and is one of the most 
important abrasives used for grinding and cutting hard 
materials such as metal. Carborundum grains are some- 
times pressed together to form grinding wheels, or they 
may be glued to cloth or paper. Carborundum also 
comes in sheets or belts for polishing, grinding, and 


the 1600's. ¢ 
and manula ng 


times € 


Isla: 


boncar 


the 


CARBURETOR 


sanding. In electronics, resistors known as tAemitors are 
often made of silicon carbide. Their resistance decreases 
as their temperature rises. Carborundum is also used as 
a furnace lining. See also ABRASIVE 


CARBUNCLE, А 2177/7 bung 4 


the skin and tissues just u 


Матов C. Ахы ку 

is а severe infecuon of 
r the skin. It is hard and 
^ carbuncle looks 


like a group of boils, Staphylococcus bacteria that get 


painful, and shiny dark red in color 


into a break in the skin and make their way into the 
deeper tissues cause carbuncles. Carbuncles most often 
develop on the back of the neck or on the buttocks 
About a week after it forms, the carbuncle breaks 
through the skin in several places and discharges pus 

Carbuncles may be serious in older or sick people. A 
physician should treat them. ком Н. WARREN 

See also Asscess; Bor. 

CARBUNCLE is the name given a garnet which is cut 
with a rounded, polished surface. The name carbuncle 
comes from a Latin word meaning /ittle coal. Ancient 
men gave the name to any fiery-red stone which glow ed 
in the dark like a burning coal. See also GARNET 

CARBURETOR, CAR byoo RAY fer, is part of a gasoline 
engine. It provides the mixture of gasoline and air that 
the engine burns. The simplest cz 
tube. Air enters at one end. Gasoline is mixed with air 
in the middle. Gasoline-air vapor is pushed from the 


other end of the carburetor into the engine. 


buretor is a metal 


HOW A CARBURETOR WORKS 


AIR FILTER 


CHOKE VALVE 


L INTAKE VALVE 


THROTTLE VALVE 


l to cylinders. “® 
x 


CARCASSONNE 


mix the gasoline with about 15 


The carbure 


for the engine to run smoothly at 


ıs ite мей 


all speeds. An automobile driver ¢ als the engine 


or reducing the flow of the fuel 


ed by increas 


e from the carburetor to the engine 


The Ficot Chomber of the carburetor stores a small 


amount of gasoline that is pumped to it from the main 


gasoline tank. When the chamber is full, a float resting 
с fuel line 


x the gasoline closes a valve in 


w is used by the engine, the float drops 
in the fuel line and lets more 


When gasol 
This opens the valve 
gasoline flow into the chamber. The float keeps a steady 
level of gasoline in the carburetor 

The Air Cleaner is placed at the top of the carburet- 
or to remove dust from the air that is to be mixed with 
the gasoline. Dust would cause wear to the engine 

Atmospheric pressure pushes the air through a filter in- 
side the cleaner at speeds of hundreds of miles an hour 

Mixing the Air and Gasoline. The inside of the 
carburetor narrows to a small size, then widens out 
again. Its shape is called a Venturi. The Venturi in- 
creases the speed of the air rushing through the car- 

buretor and lowers its pressure (see BERNOULLI'S Риїх- 
cipke). The higher air pressure in the float с hamber then 
forces gasoline through the nozzle into the Venturi. 
The rushing air picks up the gasoline and turns it into 
a fine vapor. 

The Intake Manifold is fastened to the opposite end 
of the carburetor tube from the air cleaner. The intake 
manifold consists of a series of pipes that connect the 
carburetor with the engine cylinders. The gasoline-air 
mixture flows through these pipes to the cylinders. 

The Throttle Valve controls the engine speed by let- 
ting more or less of the gasoline-air mixture enter the 
intake manifold. The driver presses the accelerator 
pedal to open the throttle valve. He lets up on the 
accelerator to close the throttle valve. 

The Choke Valve looks like the throttle valve. But 
it controls the amount of air entering the carburetor. 
When it partly closes the carburetor tube, more gasoline 
and less air flow into the engine. Choking the car- 
buretor makes it easier for the spark plugs to ignite 
the gasoline-air mixture when the engine is cold. The 
choke valve on many automobiles is controlled auto- 
matically by the temperature of the engine. 

Updraft and Downdraft. Carburetors are called up- 
draft or downdraft according to their position. If the 
carburetor is below the intake manifold, it is updraft. 
If it is above, it is downdraft. FRANKLIN M. RECK 

See also AUTOMOBILE (color diagram, How Your 
Car Runs); FUEL INJECTION; GASOLINE ENGINE. 

CARCASSONNE, kahr kah SAWN (pop. 38,000), in 
southwestern France, attracts many tourists, because 
it is the finest example of a medieval walled city in 
Europe. Carcassonne is built on the site of a double- 
walled Roman city of the a.p. 400's. For location, see 
France (color map). Its fortifications were rebuilt in the 
600's, and enlarged in the 1100's and 1200's. 

The walls and towers were rebuilt and restored again 
in the late 1800s, but for historical rather than military 
reasons. Carcassonne carries on a brisk wine trade. Its 
other industries include tanning, metalworking, and 
fruit preserving. Epwarp W. Fox 
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CARCINOMA. Ser Cancer 


CARD CATALOG. Sce Lissanvy (Putt еда 
on the Shelf; color picture, Finding К the 
Shelf) 

CARD GAME is a game of chance or з} d wis 


oblong pieces of thin cardboard. Басі 
has certain spots and figures. Hundreds 
played with cards Various numbers of ү 
depending on the game. Solitaire, or pa 
to be called, provides entertainment 

Casino is usually played by two persons 


four may play cribbage or pinochie Four р 


The game of canasta ca 


in bridge or whist 


to six participants, and poker can be play T 
as ten. Other popular card games inc 


hearts, euchre, skat, blackjack, five hundr and 
piquet. Each game has its own set of ruk 

Playing Cards. There are 52 playing ‹ in a set 
also called a deck or pack. The 52 cards аг led inte 
four suits of 13 cards each. There are ty ick suite 
(spades and clubs) and two red suits (hearts а mond 
Each suit includes 10 spot cards that rar ип 1, OF 
ace, through to. Each suit also has thre r picture 
cards: the jack, or knave, the queen, and t These 
cards do not picture modern royalty, bu stylized 
drawings that probably originated durin; Middle 
Ages. In many games, such as poker, t ce is the 


highest card. But in some, the асс is used а and the 
king ranks highest. Some games, such as 
pinochle, use parts of two decks, or a с‹ 


decks. 


asta and 
nation of 


History. Playing cards probably origin: in Ні» 
dustan about A.D. 800. The use of cards in | urope was 
first mentioned in Italy in 1279. Cards next appeared 
in Germany, then in France and Spain. 11x four suits 
originated in France during the 1500's. An object 
shaped like a clover leaf marked the suit illed 0/6, 


now known as the club suit. The tip of a pike was shown 
on the pique suit, now called the spade. 1 


was called coeur, the French word for hear 


third suit 
Гһе name 


of the fourth suit, carreau, means square, bu the word 

was incorrectly translated as diamond. 1 ¢ FRANKEL 
Related Articles in Wonrp Book include: 

Bridge Hoyle, Edmond Rummy 

Canasta Pinochle Solitaire 

Cribbage Poker Whist 


Card Games such as bridge provide entertainment for millions of 


persons. There are card games for one or as many сз ten persone 
Brown & Bigelow 


CARDAMOM, A 1/// num, is the fruit of several CARDIFF 


plants in the ging amily. The fruit and seeds grow 
а a amali shell about } of an inch long. The seeds give — support of Ант в mgereatioom charting Wowk 
an ой that is used! licine as a stimulant. American War Ш военото) Mexico's stima) pamiti 


amd English med re ize only the camamom Cárdenas: mae bee Гезал de Jukes. Michoo 
which grows in M ur, I „ав the ot offa $ e Мау 2 ку. Н ened the revobatiomar a 
adom. This kind са їп ано grows in [a in 19:9. and took an activ - М d ins " 
шака. [t reach of 10 feet and has white lix а] безеу sats nts itsa * 
кмет with єз à yellow margin. People abo Мах» Hisor 
in some countries ardan ıit as a seasoning CARDENAS DAM lis е Nara R “ 
for sauces, cumes 1 cordials. North Germans like entral Mexk "m 4 < Pala 
caniamom-tlavor 15 Other ems of cardamom The dam b an arbi B "ing а z 4 
grow in the East I ¢ Bengal region, and Ceylon q02 feet and а beng : vt 1 sins > (0,0 
Sive Clessificetion. Cardamom is in the family Cubic yards of material and creates а terry vith а 
Седен. Official cardamom is genus Elettaria, species of 3,263,000 acm da - 
turdamomum. Cardamom fro lon is E. major; from 1948, and was na hows ( eva 
the East Indies, 4 and from Bengal Esdr omnid Mice Bon 2094 
0 ьан Hanon NORMAN MOLDENNE 1940. See also Dam = Ge Mus 
CARDBOARD is a popular name for any stiff paper CARDER, FREDERICK. See Giaswanr (Preent Day 
о paperboard that is more than dye of an inch thick Art Glas 
It usually does not mean paper used for special pur CARDIAC, CAR Ki, means situs “т 
poses, such as wa urd or corrugated boxboard, Paper- heart, The word is frequently used for anything pe 
makers use various names for different kinds of card- ing to the heart, such as cardiac muscies, cardia 
board. The name be based on the raw material or cardiac abnormalities. Persons. w have a heart 
used, such as { or newsboard. It may indicate disease are often called “cardiacs. See also Heart 


useful characteristics, such as bending board. Or it may 
designate the final use, such as poster board or shoe board. 
A familiar type of cardboard is bristol board, used for 
index cards, postal cards, and a great variety of printed 
matter, 

Manufacturers т 
layers of paper toget 
tion or to improve the surface for printing. Jour B. Carey 

See also Paper (Special Kinds). 

CARDENAS, GARCÍA LOPEZ DE. See Uran (Early 
Exploration). 

CARDENAS, CAR day nas, LÁZARO (1805 ), 
served as president of Mexico from 1934 to 1040. More 
than any other president since the beginning of the 
Mexican Revolution in 1910, he carried out the revolu- 
tion's reform aims. His greatest accomplishments were a 
program that gave land to the poor, and the construc- 
tion of schools. Controversy arose over his support of a 
petroleum strike which led to Mexico's seizure of foreign 
oil properties in 1938, and over enforced state control of 
large cotton, sugar, henequen, and rice plantations His 


cardboard by pressing several 
They often coat it for decora- 


Playing Cards used by the people of ancient times include a 
Chinese card, left, о German card, center, and a French cord, right. 


British Information Servine 


Large Municipel and University Buildings in Cardiff cater 
around Cothay's Pork, center of the city's civic Ме. 


CARDIFF (pop. 249,800) is the capital and largest 
port of Wales. The city lies at the point where the River 
Taff empties into the Bristol Channel. Cardiff stands 
near the largest coal mines in Great Britain, and has 
become one of the greatest coal-shipping ports in the 
world. For location, see WALES (map) 

Industries in Cardiff produce iron and steel. The city 
has a technical college and one of the four university 
colleges of Wales. An impressive Norman castle, built 
in 1090, stands on the site of an old Roman fort. Car- 
diff's civic center is considered one of the best in Europe 
The National Museum of Wales, in Cathays Park, has 


a fine collection of paintings. Davin WILLIAMS 


CARDINAL 


CARDINAL is a prince 
of the Roman Catholic 
Church, who acts as coun- 
selor of the pope and is 
next in rank to him. The 
pope appoints all of the 
cardinals, who as a group 
form the Sacred College or 
College of Cardinals. The 
number of cardinals may 
vary. It wasenlarged to 79 
in 1959, and then to 89 in 
1960 by Pope John XXIII. 
On the death of the pope, 
the Sacred College elects 
one of its own members as 
the next pope (see Con- 
CLAVE). 

The symbols of the office 
of a cardinal include the 
red biretta, or cap, the sap- 
phire ring, the red cassock, or garment, a red mantle, 
and the red hat. The pope places the red hat on the 
cardinal’s head when the cardinal is appointed. The 
cardinal never wears it again, but it is placed on his 
casket when he dies. 

The name cardinal comes from the Latin word for 
hinge or turning point, and hence indicates great impor- 
tance in the affairs of the church. It was first applied to 
the clergy who were permanently attached to a church. 
Later, it meant only those priests who held a prominent 
position. As the burden of church administration grew, 
the pope summoned bishops to assist him in this work. 
These were called cardinal-bishops. The name cardinal 
was also used for a counselor of the pope, who gave his 
entire time to this office. The cardinals, under the 
pope, administer church affairs. 

The aim of the Roman Catholic Church is to have 


Extension Magazine 
A Cardinal carries a crosier, 
shaped like о crook, that sym- 
bolizes his work as a shepherd. 


CANADIAN-BORN CARDINALS 


Cardinal Dates Elevated Archdiocese 
Bégin, Louis N. 1840-1925 1914 Quebec 
*Léger, Paul-Emile 1904- 1953 Montreal 
*McGuigan, James C. 1894- 1946 Toronto 
Rouleau, Félix R. 1866-1931 1927 Quebec 
Taschereau, Elzéar A. 1820-1898 1886 Quebec 
Villeneuve, Jean M. 1883-1947 1933 Quebec 
AMERICAN-BORN CARDINALS 
Cardinal Dates Elevated Archdiocese 
*Cushing, Richard 1895- 1958 Boston 
Dougherty, Denis J. 1865-1951 1921 Philadelphia 
*Gibbons, James 1834-1921 1886 Baltimore 
*Hayes, Patrick J. 1867-1938 1924 New York 
*McCloskey, John 1810-1885 1875 New York 
*McIntyre, James F. 1886- 1953 Los Angeles 
*Meyer, Albert G. 1903- 1959 Chicago 
*Mooney, Edward 1882-1958 1946 Detroit 
*Muench, Aloisius J. 1889- 1959 
*Mundelein, George W. 1872-1939 1924 Chicago 
O'Connell, William H. 1859-1944 1911 Boston 
*O’Hara, John Е. 1888-1960 1958 Philadelphia 
Ritter, Joseph E. 1892- 1961 St. Louis 
*Spellman, Francis 1889- 1946 New York 
*Stritch, Samuel A. 1887-1958 1946 Chicago 


*Has a separate biography in THE WORLD BOOK ENCYCLOPEDIA. 
iArchbishop ad personam. 
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cach Christian nation represented by a member in the 


Sacred College. Fı J- била» 
Related Articles in WorLD Book include 

Langton, Stephen Cardinal Rampolla, Mariano 

Mazarin, Jules Cardinal Cardina 

Mercier, Désiré Cardinal Richelieu, Cardinal 

Newman, John H. Cardinal Sacred College 


Pope 


CARDINAL is a bird of the finch family. It is some- 
times called redbird. Cardinals live in the castern United 
States from South Dakota, southern Minnesota, and 
Connecticut southward to Florida and the Gulf of 
Mexico. Since the early 1900's, cardinals have been 
spreading farther northward and westw ard. 

The cardinal grows about 8 inches long. It has а 
crest of feathers on its head that looks like a peaked 
cap. The males are mostly red, with tints o! gray on 


their backs. A distinctive black marking around the 
base of the bill resembles a beard. The females are 
olive gray and bufl-colored, with a little red in their 
wings, tails, and crests. Both males and females have 


bright red or orange bills. 

Cardinals usually make their nests in bramble thick- 
ets or in the lower branches of trees. They build the nests 
from dead leaves, grass, and weed stems, and line them 
with grass or roots. The female lays three to five eggs 
colored white or pale blue, with spots of reddish brown 
and lilac. Cardinals usually have at least two broods of 
young in each nesting season. 

Cardinals feed on insects, worms, waste grain, and 
the seeds of weeds and wild fruits. In winter, they often 
go to barnyards and corncribs in search of corn. They 
are also fond of sunflower seeds, and will visit feeding 
stations to get them. The male cardinal stays close to 
the female during the nesting season. He brings food to 
her and to the young birds. 

Scientific Classification. The cardinal belongs to the 
family Fringillidae. It is genus Rickmondena, species 
cardinalis. GEORGE J. WALLACE 

See also Bird (table, State Birds; color pictures, Fa- 
vorite Songbirds, Birds’ Eggs); FiNcH. 

CARDINAL FLOWER is a tall plant that grows along 
marshes and river banks in the eastern and central parts 
of North America. The plant has been picked so much 
that it has become a rare wild flower. It grows 3 to 4 
feet high. Erect stems from 2 to 5 feet high bear the 
brilliant, cardinal-red flowers. 

Scientific Classification. The cardinal flower is a mem- 
ber of the lobelia family, Lobeliaceae. It is genus Lobelia, 
species cardinalis. JULIAN A. STEYERMARÉ 

See also FLower (color picture, Flowers that Grow 
in Wet Places); LOBELIA. 

CARDINAL POINTS. See Compass. 

CARDINAL STRITCH COLLEGE is a private liberal 
arts school for women at Milwaukee, Wis. It is conduct: 
ed by the Roman Catholic Sisters of St. Francis of 
Assisi. The college grants bachelor’s degrees. Found 
in 1937 as St. Clare College, the school took its present 
name in 1946. For enrollment, see UNIVERSITIES ANP 
CoLLEGES (table). 

CARDING. See Woot (Shearing and Manufacture): 

CARDOZO, kahr DOH zoh, BENJAMIN NATHAN 
(1870-1938), served as an associate justice of the Sue 
preme Court of the United States from 1932 until his 
death. He became a leading member of the courts 


liberal wing, and wrote the court's opinion upholding 
the federal Social Security Act in 1937. 


Cardozo ws born in New York City, and was gradu- 
ated from Columbia University. In 1914, he became a 
member of thc New York Court of A and served 
as chief justice of the court after 1927. President Herbert 
Hoover appointed him to the Supreme Court in 1932 
to succeed Oliver Wendell Holmes. Мако J. Posey 

CARDS. Scc CARD Game, 

CARDSTON, Alberta (pop. 2,607; alt. 3,826 ft.), is a 


Mormon comunity about 140 miles south of Calgary. 
See Avner. (color map). Most of the people in the 

of rolling foothills around Cardston work on 
ranches and farms. A group of Mormon families founded 


the town in 1887. Charles Ora Card, a son-in-law of 
Brigham Young, led them to Canada. Cardston is 
called the 7 «fie City of Canada, because a magnificent 
Mormon temple towers above the housetops of the town. 
Sec also Mox Mons. W. D. MODOUOALL 

CARDUCCI, car DOO chee, GIOSUÈ (1835-1907), an 
Italian poet and. patriot, won the 1906 Nobel prize in 
literature. Hc ranks with Giuseppe Garibaldi as a cham- 
pion of Italian freedom. His Barbarian Odes (1877-1889) 
challenged the Italian people to fight for freedom. In- 
spired by thc heroic aspects of ancient times, he glorified 
history, especially the history of Italy. 

Born in Valdicastello, Italy, Carducci taught litera- 
ture at the University of Bologna from 1860 until his 
death. Werner P. FRIEDERICH 

CARE is а private, nonprofit organization, founded 
in 1945 by 2% leading relief agencies. It is approved by 
the United States government. Its letters mean the 
Cooperative {or American Remittances to Everywhere. 

Originally. CARE supplied packages of food and 
clothing to ncedy persons and families in Europe. Later, 
it extended its service to Latin America and to the 
Near and Far East. It includes “self-help” tools, “village 
aid” equipment, and other gifts of practical value. 
CARE emphasizes immediate aid to refugees and dis- 
aster victims in all parts of the free world. 

Donors may specify the persons or places to whom 
they wish their gifts sent, or they may let CARE send 
them wherever the need is greatest. Each donor’s name 
accompanies his gift. CARE sends him a receipt show- 
ing that it has been delivered. CARE has headquarters 
at 660 First Ave., New York 16, N.Y. Ricnarn W. REUTER 

CAREER. See VOCATIONAL GUIDANCE. 

CAREW, THOMAS. See ENGLISH LITERATURE (The 
Cavalier-Puritan Period). 

CAREY, JAMES BARRON (1911- — ), an American 
labor leader, gained wide recognition for his fight 
against communist influence in unions. He became 
president of the United Electrical Workers (UE) when 
it joined the Congress of Industrial Organizations 
(CIO) in 1936. He lost this post in 1941 because of his 
anticommunist stand. When the CIO expelled the UE 
on charges of communist domination, Carey organized 
and became president of the International Union of 
iS (IUE) in 1950. He was born in 

elphia. 

CARGO. Scc SHIP AND SHIPPING. 

CARIB INDIANS, KAR ib, were a warlike group of 

uth American tribes who lived mainly in the Amazon 
[ут Valley and the Guiana lowlands. These fierce 
ndians ate their victims. Our word cannibal comes from 


Jack BARBASH 


CARIBBEAN SEA 


the Spanish name for these savages. About 1300, the 

Carib moved from northeastern South America to the 

Caribbean islands, which they captured from the more 
Arawak (see AgAwAX Ixptaxs). 

The Carib were farmers, and raised manioc, a root 
crop. ‘They lived in small, independent villages which 
were located so they could not be surprised by enemy 
attack. The people had no tribal chiefs or permanent 
village chiefs, but followed special leaders in time of 
war. The Carib, especially those who lived on the 
islands, were expert canoemen. They used large, planked 
dugouts. They hunted with traps, javelins, and clubs, 
and shot fish with poison arrows. The Carib are said to 
have valued personal independence so highly that they 
looked down on Spaniards who took orders from others. 

Like other aggressive tribes, the Carib trained their 
sons for war from childhood. A boy had to prove his skill 
and endurance with weapons when he came of age. If 
he passed the tests, the tribe accepted him as a warrior 
and gave him a new name. Most of the Carib died from 
warfare and disease soon after the Spanish invasion. 
Today, only a handful survive on the islands, in the 
Guianas, and in the Amazon valley. Силла Waotev 

CARIBBEAN ORGANIZATION encourages coopera- 
tion among local and other governments with interests 
in the Caribbean Sea area. The group tries to improve 
social and economic conditions in the region. The mem- 
ber nations are France, Great Britain, The Netherlands, 
and the United States. А Caribbean Council governs 
the organization. Member nations send delegates to 
council meetings, and 12 Caribbean countries or pos- 
sessions may be ted at these meetings: the 
Bahamas; British Guiana; British Honduras; the British 
Virgin Islands; Puerto Rico; the French departments of 
French Guiana, Guadeloupe, and Martinique; the 
Netherlands Antilles; Surinam; the Virgin Islands of the 
United States; and the West Indies Federation. 
Founded in 1960, the organization succeeded the Car- 
ibbean Commission. It has headquarters in San Juan, 
Puerto Rico. Curantes Р. SCHLEICHER 

CARIBBEAN SEA, xar uh BEE un, or kuh RIB ee un, 
is a part of the Atlantic Ocean between the West Indies 
and Central and South America. It looks like a giant 
sock. The eastern coasts of Panama, Costa Rica, and 
Nicaragua form the heel, and the western coasts of the 
Lesser Antilles Islands form the toe. North of the sca 
are Puerto Rico, the Dominican Republic, Haiti, and 
Cuba. The Caribbcan is about 1,700 miles long and 700 
miles wide. Its greatest depth is 22,788 feet. The widest 
entrance is the Yucatán Channel, between Mexico and 


The Caribbean Sea Lies East of Central America. 


CARIBE 


Cuba. The opening of the Panama Canal made the sea 
part of an important trade route. Ships that use the 
canal go through the Caribbean. The United States has 
military and naval bases in Cuba, Puerto Rico, and the 
Canal Zone, and at points which were leased from 
Great Britain. Oris Р. STARKEY 

See also Sour America (color map). 

CARIBE. See PIRANHA. 

CARIBOU, KAR uh boo, is the French-Canadian name 
for the wild reindeer of North America. Like other 
reindeer, caribou are larger than true deer. They have 
broad hoofs to support them in deep snow and spongy 
tundra (see Tunpra). They have broader antlers than 
true deer, and the male’s antlers grow much larger than 
the female’s. The female caribou is the only American 
female deer that has antlers. The main types of caribou 
are the Barren Ground and the woodland. 

Barren Ground caribou move in large herds far across 
the Arctic tundra from Newfoundland to Alaska. For 
days at a time, traveling caribou cover the country. In 
summer they eat mostly grass and leaves of willow, 
dwarf birch, and other shrubs. In the winter they live 
mostly on lichens. The herds in western Alaska and 
northeastern Canada have become small, but elsewhere 
they are as large as ever. 

It has been estimated that in Alaska and the Yukon 
there are 2,000,000 Barren Ground caribou. A bull 
weighs about 300 pounds, and is 4 feet tall and 6 feet 
long. The cow is smaller than the bull, and usually gives 
birth to one calf in late May or June. 

The woodland caribou is larger and darker than the 
Barren Ground caribou. Some experts think that the 
largest woodland caribou are a third type, called moun- 
tain caribou. Some woodland caribou grow 8 feet long 
and weigh more than 400 pounds. They are found from 
Nova Scotia and Newfoundland to British Columbia. 
There are now only a few woodland caribou living in 
the extreme northern United States outside of Alaska. 

The Northern Indians and Eskimos depend on the 
caribou. They eat its flesh and make soup from its 


Grant’s Caribou live only on the Alaskan Peninsula and Uni- 
mak Island. The broad antlers of the males have many prongs. 


Ewing Galloway 


ТУД, 


marrow, and clothing and tents from its hide. They use 
its bones for needles and knives; its horns for fishhooks, 
spears, and spoons; and its tendons for thread. 
Scientific Classification. Caribou are 
Cervidae. The woodland species is genus R 
caribou; the Barren Ground is R. arcticus. v 


the family 
ifer, species 
Н. САНАГАХЕ 
See also ANIMAL (color picture, Arctic Lands and 
Seas); DEER; REINDEER. 
CARICATURE, KAR i/i kuh tyur, is any sort of writing 
or picture which so exaggerates the peculiarities of 


persons or objects that they appear ridiculous. Written 
caricatures include such satires as Don Quixote and 
Gulliver's Travels. Most commonly, a caricature is a type 


of exaggerated portrait. 

Not every kind of exaggerated drawing is a carica- 
ture. The caricaturist must select and emphasize the 
peculiar features of a person. A few simple lines are often 
sufficient to emphasize certain features, producing a pic- 
ture that can be easily recognized. A drooping lock of 
hair and a little mustache clearly suggested ^dolf Hitler, 
The best caricatures usually portray actual persons. But 
superb caricatures have been made as types. 

Itis possible for a caricaturist to so emphasize peculiar 
features as to cause scorn and mockery to be heaped 
upon a person. Many a politician has been made to 
appear so ridiculous in caricature that he was forced to 


A Caricature of Sir Winston Churchill, drawn from life 
by Oscar Berger, emphasizes the statesman's famous cigar. 


give up office. Thomas Nast's clever series of caricatures 
once brought about the downfall of the “Tammany 
tiger” (see TAMMANY, SOCIETY or). 

The Assyrians, Egyptians, Greeks, and Romans made 
use of caricature. So did the great painters of the Renais- 
sance. Especially famous are the caricatures drawn by 
Leonardo da Vinci. William Hogarth, one of the great- 
est caricaturists, began the art in England. Other great 
caricaturists include David Low, Honoré Daumieh 
George Cruikshank, John Tenniel, George Du Maurier, 
and Sir Max Beerbohm. Harry MUIR Ковтамокн 

Related Articles. Sec the list of Cartoonists and Carica- 
turists in the BrocnAPHY section of the READING AND 
Srupv Guine. See also CARTOON; COMICS. 


CARIES. See TeetH (How Teeth Decay). 
CARILLON, KAR th lahn, is a set of fixed bells. It is 
1 to the chromatic scale and has a range of 
or more. A person called a carillonneur, 
who sits at « keyboard, plays tunes on the carillon. 
Sometimes « mechanical playing device is used. 

The carillon developed from the bell and chime. In 
the Middle Ages, bell ringing was popular in The 
Netherlands and Belgium. Sets of bells replaced single 
bells in many churches. Hammers struck single notes. 
Later developments permitted simple tunes. The chime 
is a set of movable bells. It has fewer bells than the 
carillon, and it is not tuned so exactly. 

There are over 450 carillons in the world. More than 
100 of these are in the towers of the Low Countries. The 
largest carillons are in the United States. American 
carillons have from 23 to 70 bells. 

Carillonic bells is the name of an electronic device 
which duplicates the sound of bells. It consists of small 
pieces of tuned bell metal struck by a tiny rod. The 
sound is electronically amplified more than 100,000 
times. This device weighs only about 200 pounds. It is 
played from а keyboard like that of a piano, and has a 
range of two full octaves. 

See also ALFRED UNIVERSITY; CAMPANILE; SINGING 
Tower. 


usually tun 
three octav 


CHARLES B. RIGHTER 


Star Weekly, Toronto 
A 53-Bell Carillon in the House of Commons Peace Tower at 
Ottawa has sounded over Canada's capital since 1927. The bells 
hang in tiers high in the tower. Guards protect the player's hands. 


CARLETON, SIR GUY (1724-1808), Baron Dor- 
CHESTER, a British statesman and soldier, won distinc- 
tion as colonial governor of Quebec. He became acting 
governor in 1766, and served as governor from 1775 
to 1782 and from 1786 to 1796. In 1774, he persuaded 
the British Parliament to grant greater freedom to the 
French Canadians. In 1791, he helped obtain the acts 
Which gave Canadians representative government. 

When the Revolutionary War broke out, Carleton 
took command of the British Army in Canada. He 
defeated the American Army attacking the city of 
Quebec and drove it back to New York. In 1782, he 
became commander-in-chief in America. Carleton was 
born in Strabane, Ireland. Tan С. C. GRAHAM 

See also CANADA, History or (color picture). 


CARLSBAD CAVERNS NATIONAL PARK 


CARLETON, THOMAS. See New Brunswick (Fa- 
mous New Brunswickers). 

CARLETON, WILL. Sce Micuican (Famous Michi- 
ganites). 

CARLETON COLLEGE is a coeducational liberal arts 
school at Northfield, Minn. A private college, it is 
associated with the Congregational, Baptist, and Epis- 
copal churches. Courses in 20 departments lead to 
bachelor's degrees. There is a cooperative program in 
engineering with Columbia University and Massachu- 
setts Institute of Technology. The college has excep- 
tional facilities in astronomy, including the Goodsell 
Observatory. Carleton was founded in 1866, and is 
now named for an early benefactor. For enrollment, 
see UNIVERSITIES AND COLLE (table). 

CARLETON UNIVERSITY coeducational school 
at Ottawa, Ont. It offers courses in arts, sciences, com- 
merce, public administration, journalism, and engineer- 
ing. Bachelor’s degrees are given in all these fields, as 
well as the master’s degree in a number of fields. 
Military training is available for the army, navy, and 
air force. Carleton has extension and evening courses. 
There are no dormitories, but the school has a housing 
service. Carleton was founded in 1942. For enrollment, 
see CANADA (Education [table]). A. D. DUNTON 

CARLISLE, car LYLE, Pa. (pop. 16,623; alt. 478 ft.), 
is a manufacturing and farm trading center of the 
Cumberland Valley. It is in south-central Pennsyl- 
vania, about 18 miles west of Harrisburg (see PENNsvL- 
vanta [color map]). Carlisle factories make shoes, 
rugs, and carpets. Carlisle was founded in 1751. It 
served as headquarters for the force that George Wash- 
ington sent to western Pennsylvania to suppress the 
Whisky Rebellion (see Wirskv REBELLION). Educators 
founded Dickinson College there in 1773. The federal 
government maintained the Carlisle Indian School 
from 1879 to 1918. The Army War College is located 
at Carlisle Barracks. Carlisle serves as the seat of 
Cumberland County, and has a council-manager form 
of government. S. К. STEVENS 

CARLOMAN. See CHARLEMAGNE (Military Record). 

CARLOTA, EMPRESS. Sce MAXIMILIAN. 

CARLSBAD. See KARLSBAD. 

CARLSBAD CAVERNS NATIONAL PARK is a chain 
of huge underground caves in southeastern New Mexi- 
co. When the caverns became a national park in 1930, 
the area above ground covered only 700 acres. But now 
it covers 49,447.91 acres on the surface, with about 
640 acres open to visitors underground. Magnificent 
stalactites and stalagmites, in white and pastel shades, 
form shapes like fantastic Chinese temples and palaces, 
strange beasts, heavy pillars, and lacy, dainty icicles (see 
STALACTITE; STALAGMITE). 

One large chamber, called the Big Room, is 4,000 
feet long, and 625 feet wide. At one point, the ceiling 
of the Big Room is 285 feet high. 

Although many miles of passages in the caverns have 
been explored, there are still unexplored areas. Two 
levels, at 750 feet and 829 feet underground, may be 
reached by trail from the natural entrance, or by eleva- 
tor. On the lower level, visitors may look down to an 
unopened passage which has been explored as deep as 
1,100 feet. One part of the caverns contains millions of 
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The Carlsbad Caverns pre- 
sent a fantastic array of ici- 
cle-like stalactites and other 
stronge rock formations, left. 


The Giant Dome, right, rises 
from the floor of one of the 
huge underground caves in this 


national park. 


bats which fly out at dusk in warm weather in search of 
insects, Paintings on the entrance wall of the cave show 
that Indians used the cave at one time. 

The limestone in the caverns is believed to have 
formed in a shallow inland extension of the ocean about 
200,000,000 years ago. When the Rocky Mountains 
were formed about 60,000,000 years ago, the cavern 
area rose above sea level and water began hollowing out 


the limestone to form the caves. 


HERBERT E, KAHLER 


See also Cave (picture, The Rock of Ages); Unrrep 
Srates (color picture, Vacationing Americans). 

CARLYLE, car LYLE, THOMAS (1795-1881), was a 
Scottish writer. He contended in several of his books 
that might and right are the same, that a few peoples 
are superior to others, that democracy is absurd, that 
the rights of individuals should be denied, and that 
government should be in the hands of one hero or dic- 
tator. These ideas found expression in his vivid books, 
The French Revolution and On Heroes and Hero Worship, 
and in his book about Oliver Cromwell, whom he con- 


sidered a hero. 


Carlyle spent much time studying German, which 
was then little read in England. His first important 


work was The Life of Schiller (1825), and he translated 


Johann Wolfgang von Goe 


the's Wilhelm Meister. In a 


book of essays called Sartor Resartus (The Tailor Re- 


tailored [1836]), 


Thomas Carlyle 


Brown Bros, 


he combined the ridiculous with 


the sublime, and humor 
with pathos. The book was 
severely criticized at first, 
but later was accepted as 
the work of a genius. 
Carlyle's fiery works had 
an appealing sincerity. 
Among his rugged sayings 
Which have often been 
quoted аге: "Happy are 
the people whose annals 
are blank in history books,” 
and “Clever men are good, 
but they are not the best.” 
Carlyle'scareerexpressed 
much of his philosophy. He 


New Mexico State Tourist Bureau 


hated sham and always chose hard work instead of ease. 
The knowledge that he had done his best work meant 
more to him than popularity. : 

Early Life. Born in Ecclefechan, Dumfriesshire, he 
was the oldest of nine children. His father, a frugal 
stonemason, realized that the boy had unusual ability, 
and provided a good education for him. When Carlyle 
was 14 years old, he walked 90 miles to enter the uni- 
versity at Edinburgh, where he planned to study for the 
ministry. He became a teacher instead, but he was too 
independent to enjoy the work. In 1818, he started to 
write for magazines in Edinburgh. 

In 1826, the year after his Life of Schiller was pub- 
lished, he married Jane Baillie Welsh, and they later 
moved to Craigenputtock, a farm in Dumfriesshire, the 
“Toneliest nook in Britain.” At this time Carlyle had 
financial worries and was tormented by stomach trouble, 
but he produced some of his finest work. In 1834, the 
Carlyles moved to Number 5 Cheyne Row (now 24 
Cheyne Walk), in Chelsea. Carlyle lived there, writing 
and receiving his close friends, until his death. Ralph 
Waldo Emerson, the American poet, essayist, and 
thinker, was one of Carlyle’s lifelong friends. ‘This house 
was later made a memorial in Carlyle’s honor. 

Literary Success. After Carlyle completed the first 
volume of The French Revolution (1837), he gave it to hi$ 
friend, John Stuart Mill, to read. One of Mill’s servants 
used the manuscript to start a fire. Although all of 
Carlyle's notes had been destroyed, he tried to hide the 
seriousness of his loss from Mill. The rewritten book 
proved a success, and Carlyle became a leading literary 
figure and a popular lecturer. 

After the death of his wife in 1866, Carlyle found and 
edited her diary, which revealed to him his lack of utr 
derstanding. He grieved over her death and did no morê 
creative writing. When the Letters and Memorials of Jant 
Welsh Carlyle and his own Reminiscences and Life wet 
Published after his death, they gave him an unfavor 
able reputation for a time. н 

His works also include Burns (1834); Chartism (1899) 
Past and Present (1843); Oliver Cromwells Letters a 


с аше и то, 
ieee with Elucidations (1845); and Frederick the Gre 


G. E. BENTLEY 


CARMAN, BLISS (1861-1929), was perhaps Canada’s 
most famous poet. His most popular books were the 
Vagabondia series, beginning with Songs from Vaga- 
bondia (1894), and the Pipes of Pan series, beginning 
with From the Book of Myths 
(1902). Perhaps his best- 
known poems are the lyrics 
in Low Tide and in Sappho, 
written in 1905, the alle- 
gories in Be hind the Arras 
(1894), and in Ballads of 
Lost Haven (1897). Carman 
published his first book of 
verse, Low Tide on Grand 
Pre, in 1893. He also wrote 
several books containing 
prose essays. 

Born in Fredericton, 
N.B., Bliss Carman studied 
at New Brunswick, Edin- 
burgh, and Harvard universities. He worked on such 
magazines as The Independent, Current Literature, and 
the Atlantic Monthly. Carman also worked on the edito- 
rial staff of The Oxford Book of American Verse. He died 
in New Canaan, Conn. DESMOND PAcEY 

CARMEL, Calif. (pop. 4,580; alt. 235 ft.), is a seaside 
town on the Monterey Peninsula, about 100 miles 
south of San Francisco (see CALIFORNIA [color map)). 
Its official паше is CARMEL-BY-THE-EA, but it is usually 
called Carmel. The mild climate, the rugged coast line, 
and the white sand beach attract many visitors. The 
town was founded in 1904 by a group of artists and 
writers. They wished to keep the community simple and 
rural, and for many years it had no paved streets, no 
gas and electric service, and no jail. Carmel still has 
no jail nor neon signs. Incorporated in 1916, it has a 
mayor-council form of government. GEORGE SHAFTEL 

CARMEL, MOUNT. See MOUNT CARMEL. 

CARMELITE is a member of a religious order of friars 
known as the Order of Our Lady of Mount Carmel. The 
order was established at Mount Carmel, Syria, probably 
in the 1100°%, and soon spread through most of Europe. 
At first the Carmelites followed severe rules for living. 
In 1431, by order of Pope Eugenius IV, these rules 
were relaxed. Because of the white cloak worn over their 
brown robes, Carmelites are sometimes called White 
Friars. In the United States several branches have been 
established, the first in 1864. Saint Teresa founded a 
Carmelite order of nuns in 1562. FULTON J. SHEEN 

See also FRIAR. 

CARMEN. See OPERA (Some of the Famous Operas). 

CARMICHAEL, "HOAGY;" HOAGLUND (1899- 

), one of America’s leading song writers, wrote 
popular music that has a dreamy, relaxed mood. Hc 
Composed such songs as “Stardust,” "Lazy Bones,” 

Old Rockin’ Chair,” and “Georgia On My Mind.” 
He also appeared in several motion pictures, and starred 
in his own radio and television programs. He studied 
law at Indiana University, and organized several dance 
bands there. Later he abandoned law to become a 
Song writer. *Hoagy" Carmichael was born in Bloom- 
ington, Ind. Narpr REEDER CAMPION 

CARMINE, KAHR min, is a red dye made from the 
dried, scaly bodies of cochineal insects. To prepare car- 
mine, the insect scales are first boiled in water to get the 


Brown Bros. 


Bliss Carman 


CARNAUBA WAX 


juice. Then alum, hydrochloric acid, and other chemi- 
cals are added to the juice, and the carmine separates 
outina fine red powder. Carmine was once important in 
making artificial flowers, maraschino cherries, water 
colors, rouge, and red ink. The development of coal-tar 
dyes has greatly reduced the importance of carmine as 
a dye. 

See also CocHINEAL. 

CARNATION is a tall, colorful flower with many 
blossoms. It is related to a group of flowers called pinks. 
Carnations are between one and three feet. high, and 
may be pink, purple, red, white, or yellow in color. 

Carnations originally came from southern Europe, 
but several varieties are grown in the United States, 


GEOROE L. BUSH 


Inter-State Nurseries 
The Hardy Carnation grows well both outdoors and in green- 
houses, Carnations usually need a loamy or sandy soil. 


both outdoors and in greenhouses. The carnation 
blooms between October and March. Carnations are 
usually raised by planting young shoots from the 
stems of mature plants, or by bending one of the stems 
into the ground again so that it forms a new root. 
Carnation plants need a rich, loamy soil mixed with a 
small amount of manure, leaf mold, and some sand. 

The carnation has been cultivated by gardeners since 
ancient times for its fragile beauty and its sweet fra- 
grance. The scarlet carnation is the state flower of Ohio. 

Scientific Classification. The carnation belongs to the 
family Caryophyllaceae. It is classified as genus Dianthus, 
species caryophyllus. Marcus MAXON 

See also PINK; SWEET WILLIAM. 

CARNAUBA WAX, car nuh OO buh, is a vegetable 
wax obtained from the leaves of the carnauba palm, 
which is native to Brazil. To obtain the wax, leaves from 
the palm are dried in the sun until their waxy coating 
turns to a flourlike dust. This dust is then melted, 
cooled, and formed into cakes for shipment. Carnauba 
wax is the hardest natural wax known. It is used in 
polishes, lubricants, plastics, floor and automobile 
waxes, and other products. 
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CARNEGIE, ANDREW 


CARNEGIE, car МА Ygih, ANDREW(1835-1919),asteel 
manufacturer and philanthropist, was one of the most 
remarkable foreign-born Americans. He entered the 
United States as a poor boy, but by the time he reached 
middle age he had become one of the richest men in the 
world. He gave away most of his wealth for the better- 
ment of mankind. His gifts to schools and universities 
totaled millions of dollars. Largely because of his finan- 
cial help, thousands of communities have public li- 
braries. 

Carnegie was born on Nov. 25, 1835, in Dunferm- 
line, Scotland, where he received his only regular 
schooling. His father was a hand weaver. After steam 
machinery for weaving came into use, the elder Carne- 
gie sold his looms and household goods, and sailed to 
America with his wife and two sons. Andrew was then 
13 years old, and his brother, Thomas, was 5. 

Early Achievements. The Carnegies settled in Alle- 
gheny City, Pa., a suburb of Pittsburgh, where relatives 
had already found homes. Before long, young Andrew 
was working as bobbin boy in a cotton factory for $1.20 
a week. His father also worked there, and his mother 
made a little money by binding shoes at home. She kept 
the highest ideals of conduct before her children. When 
Carnegie was 15, he became a telegraph messenger boy 
in Pittsburgh. He taught himself to send and decipher 
telegraphic messages, and became a telegraph operator 
at the age of 17. 

Carnegie next got a job as railroad clerk in the office 
of the division superintendent of the Pennsylvania Rail- 
road at Pittsburgh. He worked his way up and became 
train dispatcher. When his chief, Thomas Scott, was 
appointed vice-president of the company in 1859, Car- 
пеше became division manager. He was then only 24 
years old, but he had already made some small invest- 
ments that laid the foundations of his great fortune. One 
of these was the purchase of stock in the Woodruff 
Sleeping Car Company, the successful forerunner of the 
Pullman Company. During the Civil War, he rendered 
valuable service in organizing the telegraph department 
of the Union Army. 

A Millionaire. In 1864, Carnegie entered the iron 
business. But he did not begin to make steel for some 
years. In 1873, after seeing the Bessemer process in 
action, he built the Edgar Thomson works at Braddock, 
Pa., to make Bessemer steel. He established other steel 
plants, including one at Homestead, Pa. In 1899, he 
merged his interests into 
the Carnegie Steel Com- 
pany. This firm became 
one of the greatest indus- 
trial enterprises in America, 
Carnegie sold it to the 
United States Steel Cor- 
poration in 1gor. 

When he retired, Car- 
negie's fortune was esti- 
mated to be as large as 
half a billion dollars. From 
that time, he devoted him- 
self largely to philanthropy. 
Most of his fortune went to 
Support education, public 


Andrew Carnegie 
U&U 
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libraries, and the world peace movement. He Outlines 
his ideas on how large fortunes should be used for the 
betterment of society in an article called “Wealth” 
published in 1889. He also wrote Triumphant Democracy 
(1886), The Gospel of Wealth (1900), The Empire of Bus 
ness (1902), Problems of Today (1908). and an Autahi 
raphy (1920). Carnegie was made a Commander of th 
French Legion of Honor in 1907, and in 1911 received 
the peace medal of the Fourth International Congres 
of American States. 

Carnegie's Gifts, estimated at $350,000,000, include 
$135,000,000 to the Carnegie Corporation of Ney 
York; $10,000,000 to Hero funds; $11,000,000 to th 
Carnegie Institute of Technology at Pittsburgh; $19, 
000,000 to universities in Scotland, including Saint 
Andrews and Aberdeen, both of which he served as lon 
rector; $5,000,000 as a benefit fund for employees of the 
Carnegie Steel Company; a $2,500,000 trust for his birth- 
place, Dunfermline, Scotland; $3,750,000 to churches 
on behalf of permanent peace; and $1,750,000 for the 
Peace Palace at The Hague. кт Н. BREMNER 

See also CARNEGIE LIBRARIES; FOUNDATIONS. 

CARNEGIE, DALE (1888-1955), was a pioneer in 
public speaking and personality development. He be 
came famous by showing others how to become suc 
cessful. His book How to Win Friends and Influence 
People (1936) sold more than 1,300,000 copies and was 
translated into 35 lan- 
guages. His books became 
popular because of his illus- 
trative stories and simple, 
well-phrased rules. Two of 
his most famous maxims 
are, “Believe that you will 
succeed, and you will," and 
*Learn to love, respect and 
enjoy other people." His 
other books include How to 
Stop Worrying and Start Liv- 
ing (1948). Toward the be- 
ginning of his career, 
Carnegie wrote Public 
Speaking and Influencing Men 
in. Business (1931), which became a standard text. 

Carnegie attended Warrensburg (Mo.) State Teach 
ers College, and became a salesman for Armour and 
Company. Later, he taught public speaking to bust 
nessmen. He was born in Marysville, Mo. Cart Niue 

CARNEGIE CORPORATION OF NEW YORK is @ 
philanthropic foundation established by Andrew Cat 
negie for “the advancement and diffusion of knowledgé 
and understanding among the peoples of the United 
States, and of the British dominions and colonies.” lt 
was founded in New York City in 1911, with an endow 
ment of $135,000,000, See CARNEGIE, ANDREW. 

Trustees of the corporation appropriate income from 
the endowment. They make grants primarily to college 
universities, and other scholarly organizations for teadh 
ing and research programs in higher education aM 
certain aspects of public and international affairs. The 
income from $12,000,000 of the original endowment 
may be used for work in certain areas of the Brits 
Commonwealth. The corporation has granted about 
$275,000,000 since it was founded. Its offices are at 5% 
Fifth Avenue, New York 1m N.Y. нем Rows 


‘Wide World 
Dale Carnegie 


CARNEGIE ENDOWMENT FOR INTERNATIONAL 
PEACE was founded in 1910 by Andrew Carnegie with a 
gift of $10,000,000 “чо hasten the abolition of inter- 

It carries out research programs to iden- 
5 of international disagreements and the 
le them. Results are published in books 

The endowment also works with the 
ns and other organizations interested in 
ifort to further the development of inter- 
foster education in world affairs, and pro- 
ү relations among peoples of the world. 


national war.’ 
tify the caus 
means to 5 
and pamp! 
United Na 


peace in г 


national lav 
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The Board of Trustees decides how to spend the en- 
dowment's income. Elihu Root, a former Secretary of 
State, served as first president of the Board of Trustees. 


s who have served as president of the en- 
dowment include Nicholas Murray Butler, James s 
Shotwell. and John Foster Dulles. 

The endowment maintains headquarters in the Car- 
negie Endowment International Center, United Nations 
Plaza at 46th St., New York, N.Y. It built this center in 
1953 to provide office space for organizations devoted to 
peace and human welfare. Јоѕерн E. JOHNSON 

Sce also CARNEGIE, ANDREW; ROOT, ELIHU. 

CARNEGIE FOUNDATION FOR THE ADVANCE- 
MENT OF TEACHING was established by Andrew 
Carnegie in 1905 with a fund of $15,000,000. By 1959, 
the Foundation had provided almost $72,000,000 in 
pensions to retired college teachers and their widows in 
the United States and Canada. 

With Camegie Corporation of New York, it estab- 
lished the Teachers Insurance and Annuity Association, 
which now has assets of more than $640,000,000. In its 
early years, the Foundation sponsored and published a 
number of studies on various educational problems. 
These had much influence on American higher educa- 
tion. The Foundation has headquarters at 589 Fifth 
Avenue, New York 17, N.Y. 

See also CARNEGIE, ANDREW. 

CARNEGIE HERO FUND COMMISSION rewards 
those who perform acts of bravery. The Commission 
awards medals and grants of money from a $5,000,000 
trust fund established in 1904 by Andrew Carnegie (see 
CARNEGIE, ANDREW). Money is usually awarded along 
with a medal in cases where the hero is in need, and 
particularly where he suffered an injury in saving a life. 
Grants are also made to needy widows and orphans of 
heroes. Carnegic founded a 21-man commission to re- 
ward heroes in the United States and Canada. Later, he 
set up similar commissions in Great Britain and western 
Europe. In the United States, the Commission’s offices 
are in the Oliver Building, Pittsburgh, Pa. 


Other perso 


HELEN ROWAN 


The Carnegie Hero Fund Medal, which is awarded for acts 
of heroism, is struck in bronze, silver, and gold. 


CARNEY, ROBERT 


CARNEGIE INSTITUTE OF TECHNOLOGY is a pri- 
vately endowed coeducational school at Pittsburgh 
It includes colleges of engineering and science, and 
fine arts; the Margaret Morrison Carnegie College for 
Women; a division of humanistic and social studies; 
and the Graduate School of Industrial Administration. 
The college of engineering and science has researc h 
laboratories for coal, metals, and petroleum. There is 
also a nuclear research center. The Margaret Morrison 
Carnegie College offers courses in biologic al science, 
general studies, home economics, and 
studies. Andrew Carnegie, steelmaker and philanthro- 
pist, founded the institute in 1900. he school color is 
Carnegie plaid, which is red, blue, green, and yellow. 
Athletic teams are known as Tech Tartans or Skibo. 
Popular songs include “Dear Old Tech” and “Fight for 
the Glory of Carnegie.” For enrollment, see UNIVERSI- 
TIES AND COLLEGES (table). J. С. WARNER 

CARNEGIE INSTITUTION OF WASHINGTON con- 
ducts fundamental research in astronomy, archaeology, 
and the physical and biological sciences. Andrew 
Carnegie founded the institution on Jan. 28, 1902, and 
endowed it with an original grant of $10,000,000. The 
institution maintains a department of terrestrial mag- 
netism and a geophysical laboratory at Washington, 
D.C.; a department of plant biology at Stanford, Calif.; 
a department of genetics at Cold Spring Harbor, N.Y.; 
and a department of embryology at Baltimore. It 
manages the Mount Wilson and Palomar observatories 
at Pasadena in cooperation with the California In- 
stitute of Technology. The institution has assets of 
about $61,576,000. It has administrative offices at 
1530 P St. N.W., Washington 5, D.C. Anexe J. BAUER 

CARNEGIE LIBRARIES are free public libraries built 
with money given by Andrew Carnegic, a Scottish- 
American steel manufacturer. During Carnegie's life- 
time, he gave over $56,000,000 to build more than 
2,500 libraries in the United’ States, Canada, Great 
Britain, and other English-speaking countries. About 
1,700 of these are in the United States. Carnegie donated 
the buildings on the condition that the communities in 
which they were located would supply and support the 
libraries. The last Carnegie grant for building a library 
was made in 1917. Since his death, the Carnegie 
Corporation of New York has given more than $13,000,- 
000 in grants to libraries. See also CARNEGIE, ANDREW; 

JARNEGIE CORPORATION OF New YORK. R.B. Downs 

CARNELIAN, kahr NEEL yun, is a red or reddish- 
brown quartz which can be cut and polished as a jewel. 
This gem is sometimes called a cornelian. Most carnelian 
cames from deposits in India, South America, and 
Japan. It is used in rings, bracelets, and other jewelry. 
Imitations are made by staining gray or white chal- 
cedony. The carnelian was one of the first stones to be 
used as a decoration. People of ancient times believed 
the carnelian had special powers that protected its 
wearer from weapons and evil spirits. Mohammed wore 
a ring that had a carnelian stone to seal his important 
papers. See also CHALCEDONY, Freperick Н. PoucH 

CARNEY, ROBERT BOSTWICK (1895- ), served 
as Chief of Naval Operations of the United States Navy 
fom 1953 until he retired in 1955. Before 1953, he 
served as senior U.S. Navy commander in Europe, and 
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secretarial 


CARNIVAL 

a commander im chief of the North Adantic Treaty 
Organization (NATO) бесе» in southern Europe (see 
Noem Artawne Treaty ОзбА АТ) 


«n the U.S. Naval Academy, 
1950. Не was born in 
Dexa W 

ыі, is any merry festival, but 
especially the period before Lent. The word comes from 
Latis The term also 
refers to а type of outdoor entertainment made up of 


Cagney was graduated 


amd became an 


Vallejo, Calif Morena 


CARNIVAL, KAHR ный 


and means farewell to flesh 


sube shows, а m and other amusements. 


T'V-qo-round 

The carnival period before Lent has been celebrated 
in O | tries for hundreds of years. Many cities 
of E The 
Rome and Venice attracted visitors from 
all over Europe during the 1600's and 1700's. The 
Mardi Gras in New Orleans is the best-known carnival 
of this type in the United States (see Marni Gras). The 


© became noted for their famous carnivals 


Consulate General of the Federal Republic of Germany 
The Annual Rottweil Carnival in the medieval town of 


Rottweil, Germany, takes place the week end before Lent begins. 


city of Rio de Janeiro, Brazil, holds an claborate annual 
carnival. The custom of celebrating during this period 
comes from the old Roman festival, the Lupercalia, held 
on February 15. 

See also Ferris WHEEL; 
ROUND. 

CARNIVOROUS, kahr NIHV oh rus, ANIMAL is any 
animal that belongs to the great order Carnivora, which 
includes all the flesh-eating mammals. The term comes 
from two Latin words, meaning flesh and eating. These 
animals live in all parts of the globe except Australia 
and New Zealand. Carnivora are divided into two main 
groups, land carnivores and water carnivores. The former 
group includes animals ranging in size from the tiny 
least weasel to bears weighing over 1,000 pounds. The 
most important families are the cats (including lions, 
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LUPERCALIA; Mrrry-co- 


tigers, and leopards), civets, hyenas, weasels ex 
bears, and raccoons. The water car: ire made sy 
of the cared seals, walruses, and truc эса. Thee 4 
one extinct land family, the saberu s, which bad 


saberlike upper canine teeth. 


While the typical carnivores are f caters, ther 
are some which eat both flesh and vege ihle foods. Mee 
carnivores walk on the undersurface o ir toes, The 
never have less than four toes to each f Many hane 
sharp claws, heavy hair, and strong, > limbs, Be 


all of them have large, strong cheek t 
cutting edges, which can cut and (са 
Canine teeth are characteristically lar; 
Although many carnivorous animals аг 
others are beneficial to mankind, beca: 
mice, gophers, and insects. They are hu 
sport, but some have valuable fur. 


Related Articles. See the following articles 
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FAMILIES or CARNIVOROUS ANIMALS 


Всаг Dog Seal 
Cat Hyena Walrus 
Civet Raccoon Weasel 


CARNIVOROUS PLANT is any plant that traps im 
sects for food. Such plants are also called insectivoom 
plants. Carnivorous plants usually live in moist places 
where they get little or no nitrogen from the soil. They 
must obtain it from the decaying bodies of insects that 
they trap. 

The plants have special organs with which to capture 
insects, and glands that give off a digestive fluid 
help them make use of their food. Some carnivorous 
plants have flowers colored or scented in such a way à$ 
to appear or smell at a distance like decaying meat 
This attracts insects. Various devices have been de 
veloped by these plants as traps. Pitcher plants have 
tube-shaped leaves that hold rain water in which the 
insects drown. Rosettes of leaves provided with sticky 
hairs are borne by the sundews. When an insect i 


caught by the hairs, the leaf margins curl around it, 
trapping it inside. Venus's flytrap has leaves that work 
like a steel trap. They close tightly about an insect, 
Grorce Н. M. LAWRENCE 
PITCHER 


holding it inside. 
See also BLADDERWORT; BUTTERWORT: 
PLANT; SUNDEW; VENUS’S FLYTRAP. 
CARNOT, kahr NO, NICOLAS (1796-183 
engineer, is considered the founder of the science of 
thermodynamics. In his Reflections on the Motive Рот 
of Heat and on Proposed Machines to Develo p That Powe, 
Published in 1824, he used the famous “Carnot cycle’ 
to show that the efficiency of a reversible engine depends 
on the temperatures between which it works, Carnot 
was born in Paris. He was educated at the École Poly- 
technique, and then entered the army engineering 
Corps. R. T. ELLICKSON 
CARNOT, SADI. See France (The Third Republic) 
CARNOTITE, CAR no tight, is one of the main mineral 
Sources of uranium and vanadium. This yellow ore has 
the chemical formula K»(UO$5)4VO 43H30. It usually 
occurs as a powder, but sometimes in tiny flat crystals. 
Geologists believe carnotite is formed by the action 
of surface water working downward on uraninite- 
For this reason they call carnotite a secondary mineral. 
The chief carnotite deposits in the United States occur 
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Carol Singing Has Been Popular Since the Middle Ages. 
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The Middle Ages 


of two kings of Romania 


4) was a German prince of the 

who became prince of Romania 
881. He organized a new army and 
st railways. He was succeeded by 


the father of Carol II 


953), because of his love for a com- 
Lupescu, did not take the throne until 
as taken up by a bloody struggle 


Iron Guard, which led to Carol's as 
itorial authority. He tried unsuccess- 
Nazi German domination of the coun- 
Romania was forced to surrender the 
bia and northern Bukovina to Rus- 
alf of Transylvania to Hungary, and 

to Bulgaria. After this catastrophe, 
in favor of his son, Michael. He went 


iter lived in Portugal. R. V. Burxs 
HAEL; ROMANIA (History). 

traditional song of joyful character, 
d with a religious or seasonal festival 
as, Easter, or the month of May. The 
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See also PEPIN THE SHORT. 

CAROLINGIAN ART is the 
time of the Emperor Charlemagn 
qoo’s. It flourished mainly in France 


was divided » three 


parts arolingi ended in gi 


Jal nobility. Wıuuau < 


t crcated during 


and his successors in 


the 800°s and earl 


Chapelle and 


and Germany, particularly at Aix 
along the Rhine River luded architecture, 
ture, murals, illuminated manuscripts, reliquaries, and 
ornamental church utensils. The Carolingian rulers 
tried to revive learning and the arts after the dark 
ages" that followed the fall of Rome The revival pro- 
duced an international style in art that was decorative, 
symbolic, and complex. It combined classic al qualities 


sculp- 


with Byzantine, Germanic, and Celtic ones. Tuomas Muxno 


CAROTENE. See Carrot; Lear (The Life Story) 
181 


CAROTHERS, WALLACE HUME 


CAROTHERS, WALLACE HUME (1896-1937), was an 
American chemist. His work, which included the cata- 
lytic reduction of organic 
compounds, led to the pro- 
duction of nylon and the 
first synthetic rubber (see 
Nyon [Development of 
Nylon]). Carothers was 
born in Burlington, Iowa. 
He received a Ph.D. degree 
from the University of Il- 
linois in 1924, and taught 
there until 1926. He then 
taught at Harvard Univer- 
sity until 1928, when he 
became a research chemist 
withtheDu PontCompany 
in Wilmington, Del. PauL R. Frey 

CARP is a large fish which lives in inland lakes and 
streams. The three most common kinds of carp are the 
scale carp, mirror carp, and leather carp. Scale carp are 
covered evenly with scales. Mirror carp have larger 
scales of different sizes. Leather carp have only a few 
scales and look almost bare. 

Carp came from Asia, but are now found in most 
parts of the Northern Hemisphere. They were brought 
to California in 1872. The United States Fish Com- 
mission brought more carp to America in 1877, and the 
fish has spread rapidly, especially in the waters of the 
Mississippi River Valley. 

Carp are both useful and harmful. They are used as 
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U.S. Fish and Wildlife $ 


rvice 
The Carp is a relative of the goldfish and has golden-colored 
scales, The largest carp weighs from 30 to 80 pounds, 


food, but they destroy the eggs and breeding places of 
more valuable fish. Fishermen help spread carp through 
America by using young carp for live bait. The unused 
fish are thrown in the water and multiply. 

Most Americans do not like carp, but Europeans are 
fond of them. The fish can be eaten either fresh or 
smoked, Some are canned. 

Scientific Classification. The carp is a member of the 
family Cyprinidae. It is classified as genus Cyprinus, species 
carpio. CARL L. HUBBS 

See also Fisamg (table, Game-Fishing World Rec- 
ords); GOLDFISH; ROACH. 

CARPAL BONE. See HAND. 
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The Carpathian Mountains lie chiefly in Czechoslovakia and 
Romania. Wolves and bears roam the heavily forested slopes, 


CARPATHIAN MOUNTAINS, kahr PAY thih un, are 
part of the great mountain system of Central Europe, 
The Carpathians extend for about 900 miles in a half 
circle between Czechoslovakia and Poland. Most of 
these mountains lie in Czechoslovakia and Romania. 
For location, see Europe (color map). The highest 
elevation is Gerlachovka, or Gerlach (formerly called 
Stalin) Peak (8,737 feet) in the Tatra Mountains of 
Czechoslovakia. 

The Carpathians are an extension of the mountain 
range which includes the Alps. But the Carpathian 
peaks are generally lower than the Alps and have fewer 
lakes, glaciers, and waterfalls, The Carpathians contain 
several minerals, including large deposits of coal and 
salt. Large quantities of timber come from the fir, oak, 
and beech forests which cover the lower slopes of the 
mountains. Wolves, lynx, and bears roam through these 
forests. Many fertile farms lie in the valleys of the 
Carpathian Mountains. People cross the mountains by 
using any of the narrow passes. M. Kani DZIEWANOWKI 

CARPEAUX, car POH, JEAN BAPTISTE (1827-1875), 
a French sculptor, won the Prix de Rome in 1854. His 
most famous work, The Dance, appears on the fagade 
of the Paris Opera House. Other well-known works of 
his include Ugolino, Flora, and the Neapolitan Shell 
Fisher. Carpeaux worked primarily in marble, terra 
cotta, and bronze. He trained under Francois Rude, 
and, while in Italy, studied the sculpture of Michel- 
angelo. 

See also Коре, FRANÇOIS. MARVIN С. Ros 

CARPENTARIA, GULF OF. See AusrRALIA (Coast 
Line; color map). 

CARPENTER is a craftsman who makes or repairs à 
completed structure, usually of wood. He selects the 
materials he uses, and often lays out, shapes, frames, 
and finishes these materials, A carpenter must be able 
to follow the instructions of a blueprint or a scale 
drawing. Originally, a carpenter worked only with 
wood. But many structures once made of wood now 
use other materials, such as plastics, glass, and light 
metals. A skilled carpenter can do all types of carpentry: 
But carpenters are usually classified according to the 
type of work they do, such as a ship carpenter, a house 
carpenter, or a millwright. A carpenter must know how 
to use a variety of tools. ретик ТЕКШЕ 

See also CABINETMAKER; CARPENTRY; JOINER; WoO?” 
WORKING 'Тоот.. 
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CARPENTER 


CARPENTER, M. SCOTT (1925- ), was the second 
American to circle the earth in a space capsule. His 
three-orbit flight took place on May 24, 1962. He de- 
scribed his trip as being “easy as a bus ride.” But 
Carpenter's adventure ended with one of the most dra- 
matic moments in history. Ground observers lost voice 
radio contact during the capsule’s re-entry. No one knew 
the astronaut’s condition for almost an hour. Millions of 
persons throughout the world waited anxiously for news 
of Carpenter, The suspense ended when a navy bomber 
sighted the astronaut floating calmly on the sea in a 
life raft beside his capsule. 

The flight of Carpenter’s Aurora 7 capsule marked 
the fourth successful launching of a Project Mercury 
space vehicle with a man aboard. A little more than 


from UPL 


At the Launching Pad, Carpenter was greeted by a crowd of 
workmen, above, as he stepped from the van that had carried him 
to his waiting rocket. The astronaut, left, carried a portable air 


NASA from Wide World 


three months before, John H. Glenn, Jr., had become 
the first American to orbit the earth. For details of 
Glenn’s flight, see GLENN, Jonn Herscurr, Jr. 

Carpenter, like the other astronauts before him, re- 
acted calmly to his sudden fame. The 37-year-old navy 
licutenant commander was unaware of the fears for his 
life. Later, he said, “I would like to apologize for the 
concern I caused... If I had known how concerned 
you were I would have been concerned.” 

Carpenter described sunrise and sunset viewed from 
space as the “most magnificent sight I will ever see,” 
He said that a layer of haze that surrounded the earth 
would make the earth as seen from the moon “appear 
to be a bright blue ring in the sky.” 


Carpenter’s Flight 


Into Orbit. The preflight program for Carpenter’s 
journey went smoothly. He awoke at 1:15 A.M. (E.S.T.), 
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conditioner that kept him cool inside his space suit. 


\ from Wide World 


Astronauts John Glenn and Scott Carpenter warmly i 
hands just before Carpenter boarded his space capsule, Arr 
from the 11th deck of the giant gantry at Cape Canaveral, Ha 


ate breakfast, and climbed into his space suit. The 
astronaut entered Aurora 7 at 4:44 a.m. Then he began 
a three-hour wait until the launch took place. m 
countdown went along without delay until 6:49, 
minutes before the planned launch. ‘Then Carpente 
waited for the weather to clear. At 7:34, the count 
began again. At 7:45 a.m., the Atlas rocket lifted o it | 
launching pad at Cape Canaveral. Astronaut 500 
Carpenter in Aurora 7 was off into space. » 

At 7:48, the astronaut reported “my condition 
good” as his space capsule settled into orbit. At E 
closest point, Aurora 7 traveled about 99 miles abo : 
the earth. The capsule’s maximum altitude of 167 "t Я 
was slightly higher than that of Glenn’s flight. e 
penter followed almost exactly the same path as x 
did. His capsule crossed the Atlantic Ocean, Ad 
the Indian Ocean, Australia, and the Pacific Octa» 
before returning over Florida. 
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NASA from Wide World 


Inside Aurora 7, trouble came during the first orbit. 
Carpenter’s space suit began to heat up and he began 
E feel, in his words, “quite warm.” Radio instruments 
indicated to ground observers that the temperature in 
thespace suit reached about 100? F. After about an hour 
and а half of discomfort, the problem was solved by 
adjusting the cooling system. 

Another serious problem developed. The control sys- 
tem that guided the capsule's attitude (position in space) 
Was using too much fuel. The Mercury project directors 
Оп the ground feared that there would not be enough 
fuel left at the end of the flight to get the capsule into 
the correct position for re-entry. The capsule could burn 
up if the angle at which it entered the atmosphere was 
Dot right. After some discussion, it was decided to 
continue the flight for three orbits. Carpenter was told 
to use the manual controls in order to conserve fuel. He 
flew the capsule manually during most of the journey. 


NASA from Wide World 


The End of Carpenter's Adventure came when a navy 
helicopter, above, lifted the astronaut from life raft floating next 
to his space capsule. The map, upper left, shows about where 
Carpenter landed. The photograph, left, shows the astronaut 
practicing how to get out of his capsule at sea, just as he did at 
the end of his actual space journey. 


Like Glenn, Carpenter performed several experi- 
ments. At 9:23 a.m., he let out a small multicolored 
balloon that trailed from the capsule on a 100-foot 
nylon cord. The astronaut used the balloon to test his 
color and depth vision in space. He later reported that 
there were no differences between vision in space and 
that on earth. He also had no difficulty eating solid 
food while in weightless flight. Glenn, during his earlier 
flight, had reported seeing tiny, glowing particles in 
space that he described as “fireflies.” Carpenter also saw 
tiny particles through the window of his capsule, but 
said they did not glow. He said the particles appeared 
whenever he hit the side of the capsule and that he 
believed they were tiny flakes of frost. 

The Long Wait. Tension mounted during the third 
orbit as Carpenters fuel supply dwindled. At 12:18 
P.M., Carpenter fired the retro-rockets and the descent 
began. At 12:30, he radioed he was on his way down. 
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Then came an expected break in radio communication 
cowed by the layer of electrically charged air through 
which the capsule was paming. In Glenn's flight, the 
radio "blackout" had lasted four minutes. But four min- 
ues pasad and nothing more was heard from the 
capsule. The TV and radio audiences feared that Car- 
penter might have burned up as he re-entered the 
carth’s atmosphere. The world waited. Mercury control 
computed that the capsule had gone far beyond the 
expected landing point in the Atlantic Ocean Ships 
and planes rushed to find Carpenter 

Finally, a U.S, Navy search plane picked up the 
signal of a radio beacon from Aurora 7. The plane 
headed toward the signal. But was Carpenter safe? At 
123 came the dramatic announcement from Mercury 
control: “We have a report there has been a visual 
sighting of a life raft with a gentleman by the name 
of Scott Carpenter in it.” The long wait of 53 minutes 
had ended 

Rescue. Aurora 7 had overshot the planned landing 
arca by about 250 miles. But the capsule had landed 
intact with the astronaut safely inside. It hit the water 
at 12:41 юм. (E.S.T.), 4 hours and 56 minutes after the 
launch 

At 1:45 rau, two U.S. Air Force rescuers parachuted 
to the water near the floating Carpenter. After greeting 
the astronaut, they swam over to the capsule and 
wrapped a flotation belt around it to keep it from sink- 
ing. They then swam back to Carpenter who calmly 
offered them a drink of water and some food. At 3:30, 
a navy helicopter picked up the astronaut to carry him 
to the aircraft carrier Intrepid. On the way to the ship, 
Carpenter sent a message that he felt “fine.” 


Carpenter's Career 


Malcolm Scott Carpenter was born May 1, 1925, in 
Boulder, Colo. The product of a broken home, Car- 
penter was wild as a boy. He has described himself as 
being a “rounder” and a "no-good." 
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After graduation from high scho< 1943, be 
joined the U.S. Navy to train as a pi But Мой 
War II ended before Carpenter won hi gs. He kå 
the navy and entered the University lorado te 
study aeronautical engineering. The futiicc astronaut 
completed all but one required cours | never m 
ceived his degree. (It was awarded t | after фе 
flight.) Carpenter decided to again joi: navy. He 


Carpenter 
Mark Scott 
Elaine and 


became a navy pilot at the age of 24. In ! 
married Rene Price. They have two bx 

and Robyn Jay, and two girls, Kristi: 
Candace Noxon, 


During the Korean War, Carpenter took part in anti 


submarine patrols and aerial mine laying. }1с became’ 
test pilot іп 1954. Carpenter was select: for Project 
Mercury in 1959. At the time he said: “Thi: is something 
I would willingly give my life for, and I think a persos 


is very fortunate to have something that һе can cae 
that much about.” Рокр Eastu 

See also SPACE TRAVEL. 

CARPENTER BEE. See Bee (Kinds). 

CARPENTERS AND JOINERS OF AMERICA, UNITED 
BROTHERHOOD OF, is one of the unions of the joint 
American Federation of Labor and Congress of Indus 
trial Organizations. Members work in wood or in other 
industries which require the skill of a carpenter. The 
brotherhood has locals, or chapters, in the U nited 
States, Canada, Panama, and Mexico. : 

The union was organized in Chicago in 1881, and it 
combined with the Amalgamated Wood Workers 
America in 1912. Workers in logging and lumber camps 
became part of the brotherhood in 1935. Some of the 
logging and lumber workers’ locals broke away from the 
brotherhood in 1937 and formed the Intemational 
Woodworkers of America. 

The brotherhood holds a convention every four years. 
It has headquarters at 222 E, Michigan, Indianapolis 
Ind. For the union’s total membership, see LABOR 
(table). Perer TERIS 


CARPENTERS НАЦ. Scc Prot sone resa (Lanrvrwimg 
Poor ю % "IT 

CARPENTS Y he balding and vepalrimg of snas 
тү" all the work done by а carpenters (ше 
«guises a variety of МЫЙ», such as Lay 
framing, and amending sera teers 


Caavestt? 


ing сш, + 
ваї оёлу am thier overlapping divisioes ie 
wy sm dividon caboulates the size amd 
dagr needed to make the finished piwe of 
carpets end involves selecting the appeopni- 
ar mo ining techniques. The third division 
b фе aping and fitting together of the 
жүз э 

A ok єє cust be able to work efficiently 
in all 0 Carpentry does not include making 


мейш Pere Teas 


See als Building а House); Woonowos aao. 
CARPIT Roos Ax D Carrers 

CARPET BEETLE is an in- 

Ое sect pest. Its aroue, ог 

did young, live on carpets. They 

EM also enter closets and cat 

woolens, feathers, and furs. 

terve In spring, the adult beetles 


may be found around in- 
fested houses, They are 
brownish-black or marked 
with red or yellowishewhite 
spots. The adults live on 
pollen. Protection against 
these beetles includes good 
housekeeping and sprays of 
DDT or chlordane. 
Scientific Classification. 
The carpet beetle belongs 
to the order Coleoptera, It is 


c family Dermestidae. It belongs to the 
н. п. Row 


Carpet Bootes are oho 
LEE ! buffalo bugs. 


а membc 
genus Ал 


See also crie; LARVA. 
CARPET SWEEPER is a long-handled sweeper in a 


box on w \ revolving brush rotates and sweeps 
as the bx taining it is pushed along. Melville К. 
Bissell of ( 1 Rapids, Mich., invented the first prac- 
tical carpet ««ceper in 1876. See also VACUUM CLEANER. 


CARPETBAGGER was a term that Southerners scorn- 


fully applicd to Northerners who moved to the South 
during the Reconstruction period after the Civil War 
Some were businessmen who wished to invest their 
money and make their fortunes in the South. Others 


were schoolteachers who often combined high ideals 
with a smug hostility toward all things Southern. Still 
others went South openly secking plunder or political 
office. Hostile Southern whites coined the name carpet- 
Saggers to suggest that these people could stuff every- 
thing they owned when they came south into a carpetbag, 
or suitcase. The term is still used to describe an out- 
sider or a politician who tries to exert unauthorized 
influence or power. 

The carpetbaggers created antagonism in the South, 
still sensitive from its recent defeat. They aroused the 
bitterest feeling when they entered Southern politics. 
In 1867, the Radical Republican party of the North 
put the Southern States under military rule and tem- 
cn took voting rights away from most Southern 

utes. The newly emancipated Negroes, who could 


ee. 
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The Corpetbeggers! Wek te De Sout oer me Oui Wor won 
вончен Oi corone by me ботой cartoons Townes Mes. 


now vote, looked naturally to their Northern friends for 
leadenship in setting up pew Southem sate govern 
ments, Four carpetbaggers became governors, and 
others served in tbe national and mate bogislatures 
These "carpetbag" governments accomplished a great 
deal of good in the South. They drew up enlightened 
constitutions, equalized the tax load, embarked upon 
the rebuilding of roads and bevers destroyed. during the 
war, inaugurated public school systems, and guaran 
teed Negroes their civil rights 

But the carpetbaggen did mot succeed in the long 
run. They often proved inexperienced, wasteful, or 
corrupt. By the 1870's, they had alienated the Southern 
planters, who objected to their heavy tax programs, the 
Southern white farmers, who disliked concessions to the 
Negroes; and even many Negroes, who wanted Negro 
leaders in office. One carpetbag regime after another 
collapsed as federal woops withdrew from the South 
and Southern whites regained political power. The last 
two Southern states, South Carolina and Louisiana, 
returned to white Democratic rule in 1877. Dave Domaio 

See also Recoxsrauction (Scalawags and Carpet- 
baggers; pictures), 

CARPINI, GIOVANNI DE PIANO, Soc Exrtona- 
тюх AND Discovery (table, Famous Explorers). 

CARR, HARVEY (1873-1954), a leading American 
psychologist, made important contributions in the fields 
of animal and educational psychology (sce PsyciioLocv 
[Fields of Psychology]. Carr believed that psychology 
included the study both of man's relation to his physi- 
cal environment and the individual's mental processes. 
He served as a. professor of psychology at the Univer- 
sity of Chicago from 1908 to 1938. Carr was born 
at Morris, Ill. Клххати E. Coase 
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CARRAGEEN. See lean Moss. 

CARRANZA, iu RAN cut, VENUSTIANO (1859 
1920), a Mexican general, became president of Mexico 
in 1915. Не led a revolt 
against the government of 
General Victoriano Huerta 
in 1913, and was named 
“First Chief’ in 1914. 
Carranza called a congress 
during his presidency which 
adopted the present Mexi- 
can constitution in 1917 
(see Mexico [A New Con- 
stitution]). This constitu- 
tion provided for many 
beneficial reforms in the 
Mexican government. Car- 
ranza was born in Coahuila, 
Mexico. Haroto E. Davis 

CARREL, Kuh REHL, ALEXIS (1873-1944), a French 
surgeon and biologist, proved that tissues could survive 
apart from their organs if properly nourished. He won 
the 1912 Nobel prize in medicine for his work in blood- 
vessel surgery and in transplanting organs and tissues. 
During World War I, he and the English chemist, 
Henry Dakin, developed the Carrel-Dakin antiseptic 
solution for treating injuries and wounds. 

Carrel was born in Lyon, France. He came to the 
United States in 1905, and was appointed to the Rocke- 
feller Institute for Medical Research in 1906. At the 
outbreak of World War II, he returned to France, where 
he died. His works include Man, the Unknown (1935). 
With the aviator Charles А. Lindbergh, he wrote The 
Culture of Organs (1938). HENRY J. L. MARRIOTT 

CARRIAGE is a horse-drawn vehicle used for the 
transportation of people. It developed in the early 
1700's from the slow, heavy wagons and coaches uscd 
for passenger travel. Better roads permitted the use 
of the more graceful and speedy carriage. 

The carriage was characterized by its light weight, 
flexibility, and elegant design. The running gear on the 
vehicle was usually made of strong, springy wood such 
as oak, ash, or hickory. Skillfully made wrought iron 
brackets and fittings braced the slender wooden parts, 


Venustiano Carranza 
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Early wheels were usually made of hickory and 
with iron tires, but solid rubber tires came into 
after 1875. 

The first carriages were imported into America 
England and France. Carriages were not ma 
in America until about 1740, but by 1880 the Ugi 
States produced more horse-drawn vehicles than 
other country in the world. 

The most popular American carriages includ 
buckboard, the buggy, the chaise, and the rockaway | 
wealthy and social class used fashionable vehicles eal 
landaus and victorias. 

Use of the carriage reached a peak in 1905 
about 8,000 builders produced more than 930, 
hicles. The introduction of the automobile at this 
brought the end of the carriage. By World War [ 
was no longer an important private carrier. J. H. Wa 

See also Воссу; TRANSPORTATION (pictures). 

CARRIER, in disease. See DISEASE, COMMUNI 

CARRIER, COMMON. See Common Carrier. 

CARRIER PIGEON is a large, stately pigeon bred; 
show bird. The carrier pigeon is descended from | 
rock dove of Europe. Carriers may be black, white, du 
colored, or yellow. The carrier pigeon is larger th 
other pigeons and carries itself proudly erect. It has 
long beak, head, and bod 
and strong wings and fe 
The carrier keeps its feal 
ers in fine trim and al 
appears sleek and 
groomed. It has large, fle 
growths around its big y 
low eyes and on its bi 
These growths may 
pletely cover the nose off 
old bird. 


Scientific Classificatie 
The carrier pigeon bel 
to the family Columbidae. 
is genus Columba, sp 
livia. ARTHUR А. 


Sce also Homme PiGEO 
Picton. 
CARRIER WAVE. See Rapio (How a Radio Ргортай 


Is Broadcast); Terevision (How TV Travels T. 
the Air), 


L. D. Eldridge 
The Carrier Pigeon is a 
handsome show bird, 


Bettmann Archive 


Horse-Drawn Carriage! 
were a common form of 
portation in the late 18 
and early 1900's. People ust? 
them for business and also 
short pleasure trips. 
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CARROLL, CHARLES (1737-1832), was an American 


watesman d g the Revolutionary War. He was the 


last яну gner of the Declaration of Independ- 
ence. He s signed his name “Charles Carroll of 
Carrollton istinguish himself from several other 


men who ha same name. In 1776, Carroll accom 
hase and Benjamin Franklin on an 
unsuccessful mission to per- 
suade Canada to join the 
colonies in the Revolution- 
\ ary War. He served in the 
Continental Congress from 

1776 to 1778, and, from 
1789 to 1792, was a U.S. 
Senator from Maryland. 

Carroll was born on Sept, 
9, 1737, at Annapolis, Md. 
He studied in Europe for 
many years, and then re- 
turned to Maryland in 1765 
to manage Carrollton, his 
estate. He soon became a 
leader in the movement for 
1n 1828, Carroll helped found the Balti- 
more and Ohio railroad, the first important passenger 
railroad in the United States. At the time of his death, 
he was generally considered the richest man in the 
United States CLINTON ROSTER 

CARROLL, DANIEL (1730-1796), an сапу American 
Statesman, signed both the Articles of Confederation 
and the United States Constitution. He favored a strong 
central government. Carroll opposed election of the 
President by Congress. He first favored direct election 
by the people, and later urged the electoral college sys- 
tem. He served as a United States senator from Mary- 
land from 1789 to 1791 and as a commissioner of the 
District of Columbia from 1791 to 1795. He was born 
in Rock Creek, Md. ROBERT J. TAYLOR 

CARROLL, JOHN. Sce MARYLAND (Famous Mary- 
landers). 

CARROLL, LEWIS (1832-1898), was the pen name of 
CHARLES LUTWIDGE Dopcsow, who wrote one of the 
most famous books in children's literature, Alice’s Ad- 
ventures in. Wonderland. He was an Oxford mathema- 
tician. Brilliant, but shy in the company of adults, he 
was always at ease with children, to whom he told amus- 
ing stories. He first told the adventures of Alice, when 
she followed a rabbit down a rabbit hole, to three little 
girls, daughters of the Dean of Christ Church, Oxford. 
Six-year-old Alice Liddell asked Lewis Carroll to write 
it all down for her. When he did so, he drew pictures 
to illustrate the story, and gave it to Alice Liddell as 
“A Christmas gift to a dear child in memory of a sum- 
mers day.” This manuscript, with his original draw- 
ings, was sold by auction 70 years later for 15,000 
pounds. 

_ When he was persuaded to publish the story, Lewis 
Carroll added several new chapters to make it of book 
length, and asked John Tennicl to make the illustra- 
tions (see TenneL, Sr Jonn). The success of the pub- 
lished book made Carroll famous throughout the Eng- 
lish-speaking world. Alices Adventures in Wonderland 
(1865), with its sequel Through the Looking Glass (1871), 
's said to have been quoted from more than any other 
work except Shakespeare and the Bible. 
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c 1 rical Society 


Charles Carroll 


independenc« 


Lewis Carroll, left, intro- 
duced mony delightful char- 
acters in his book Alice's Ad- 
ventures in Wonderland. Alice's 
friends included the white rab- 
bit, above. 


Brown Bros. 


Charles Lutwidge Dodgson was born in Daresbury, 
Cheshire, and went to Rugby School. He later became 
a student at Christ Church, Oxford. After being gradu- 
ated with high honors, he was made a senior student of 
the College. He lectured in mathematics, and occasion- 
ally published learned treatises on mathematical sub- 
jects. He also published, as Lewis Carroll, 7 he Hunting 
of the Snark (1876), Rhyme? and Reason? (1883), and 
Sylvie and Bruno (1889), with its two sequels. He died at 
Guildford. JEAN THOMSON 

CARROLL COLLEGE is a coeducational liberal arts 
and science school at Helena, Mont. It is conducted by 
the Roman Catholic Church. Carroll has a special 
division of medical arts, which includes programs in 
nursing education and medical technology. Carroll was 
founded in 1909, and is named for its founder, John 
Patrick Carroll. For enrollment, see UNIVERSITIES AND 
Correces (table). 

CARROLL COLLEGE is a coeducational liberal arts 
school at Waukesha, Wis. It is affiliated with the Pres- 
byterian Church. Carroll grants A.B. and B.S. degrees. 
There is a cooperative program in engineering with the 
Illinois Institute of Technology in Chicago. Carroll was 
founded in 1840, and was chartered as a college in 1846. 
For enrollment, see UNIVERSITIES AND Coteces (table). 
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Frank Cassidy 
Carrot Roots ore eaten оз o vegetable. The roots are between 
6 and 10 inches long, ond are 1 inch to 2} inches thick. 


CARROT is a long, reddish-yellow vegetable that be- 
longs to the parsley family. People in all parts of the 
world grow carrots in gardens. It also grows wild in 
fields. Carrots have several thin, lacy leaves on long 
stems. 

The leaves and stems sometimes are sprinkled on 
meats to improve the flavor. But the root of the 
carrot plant is the part caten as a vegetable. 

Carrots can live through winters that are not too 
cold, and can endure much summer heat. Gardeners in 
the northern United States can raise a crop of carrots 
in about a hundred days. They also grow fall crops. 
Most fresh carrots that are sold in groceries during the 
winter come from California and Texas. 

Carrots grow from tiny seeds. About 24,000 carrot 
seeds weigh only an ounce. Farmers plant carrot seeds 
in rows about 1} to 2 feet apart. When the plants 
begin to grow, farmers usually thin the plants so that 
they are 2 to 3 inches apart. The plants grow best in 
rich soil that contains sand and clay or muck. 

Several pests attack carrots. These enemies include 
plant lice, carrot caterpillars, carrot rustfly, and nema- 
todes. They may be killed with DDT, parathion, mala- 
thion, nicotine sulfate, or other chemicals. Farmers 
control weeds by using oil sprays. 

People eat carrots raw, in salads, or boiled. In some 
places, carrots have been ground and roasted, and used 
as a substitute for coffee. A substance called carotene 
comes from carrots. Carotene is the chemical name for 
vitamin A and is sometimes used to color butter. Besides 
vitamin A, carrots contain vitamin B; and small 
amounts of vitamins B» and C. They are rich in sugar 
and contain much iron. 

The ancient Greeks and Romans used carrots for 
medicine but not for food. The early colonists in Vir- 
ginia and Massachusetts raised carrots to cat. 

Scientific Classification. Carrots belong to the family 


Umbelliferae. They are classified as genus Daucus, species 
carota. 


8. Н, WITTWER 
See also PARSLEY; VEGETABLE (Planting Table for 
Vegetables); VITAMIN (Vitamin A); Wio CARROT. 
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CARSON, "KIT," CHRISTOPHER 
a famous American frontiersman. He be 
a daring trapper, hunter, guide, and 
was born Dec. 24. 1809, in Madison Co 
but a year later was taken to a farm 
the age of 15, he became an apprentic 
made saddles in Franklin, Mo. 

In 1826, Carson ran away and joined a wagon trais 
carrying goods to Santa Fe in New Mexico. On the 
trail he looked after the horses, mules 
traders. After working as a teamster 
Carson trapped beavers in the Rocky M untains and 
took part in fights against Indians. One trapping trip 
from 1829 to 1831, led him to California. Не went ona 
similar expedition from 1831 to 1833 to Wyoming and 
Idaho. After the demand for beaver lts declined 
Carson became a hunter for Bent’s Fort in southeas 
Colorado. 

In 1842, while in Missouri on a visit, he met Johe 
Charles Frémont, a military explorer. That year, Carson 
served as a guide on Frémont’s expedition into the 
Rocky Mountains. Не went with Frémont in 1843 to 
Oregon and California, and again in 1845 to California 
Carson carried Frémont’s dispatches from California to 
Washington in 1847 and 1848. Frémont’s re ports brought 
Carson nationwide fame. 

In California, Carson fought in the war with Mexico, 
serving with General Stephen Watts Kearny. For seven 
years, beginning in 1853, he was agent for the Ute and 
Apache Indians, with headquarters at | aos, N. Мех 

During the Civil War, Carson helped ‹ rganize the 
First New Mexican Volunteer Infantry for the Union 
Army. He was made a lieutenant colone! for this work. 
Late in 1864, he led a bold but unsuccessful attack 
against a large band of Comanche and Kiowa Indians 
along the Canadian River in Texas. In t battle at 
Adobe Walls, Carson’s men used as protection the 


00-1868), was 
ime known æ 
ld 
dier. Сагиев 

у, Kentucky 
Missouri. 4, 
› а man whe 


1 oxen of th 


1 as a cook, 


"Kit" Carson Named His Favorite Horse “Apache.” 
His adventures west of the Mississippi River still thrill Americans os 


much as those of Daniel Boone east of the river 
Brown Bros 


mised walls n old abandoned adobe trading post 
Carson wa omoted to brigadier general in 1865. 
"Two years l he resigned from the army. He wrote 
Ku Canons Oc Story War Слжо 
See also Ёк! «ovr, JOHN CHARLES; Kearny, STEPHEN 
Warm; New Mexico (State Parks and Monuments 


[Kit Carson 5 Memorial Park]). 
CARSON, RACHEL (1907- ) is an American 


marine biok and science writer, She worked much 
of her adult for the United States Fish and Wildlife 
Service. Нс: | ost-known. book is The Sea Around Us 
(1951). Thi < reflects her lifelong interest in the 
ocean, Rach« (‘arson was born at Springdale, Pa. She 
received an \. degree from Johns Hopkins Uni- 
versity. Јлмаз Woooxrss 


CARSON CITY, Nev. (pop. 5,163; alt. 4,660 ft.), is 


the smallest capital in the United States. It has 
served as the Nevada capital since 1861, three years 
after the to was founded as a frontier trading post. 


s named in honor of the famous frontier 


scout "Kit Carson (see Carson, *Krr," Cunisro- 
PHER). Constriction crews completed work on the 
Capitol, buil: of native sandstone, in 1872. 

The state celebrates Nevada Day every October 31 at 
Carson City. .\ parade, athletic events, and other at- 


fractions commemorate the day on which Nevada 
became a state in 1864. Carson City lies at the eastern 
base of the Sierra Nevada, near the sharp angle in the 
Nevada-Caliiornia boundary. For location, sec NEVADA 
(color map). 

The Nevada State Museum in Carson City once 
Served as a United States mint. Money was coined here 
from 1870 to | 893. A full-scale model of a mine and min- 
ing operations fills about 300 feet of tunnels in the 
basement. 

Carson Ci: is the seat of Ormsby County. A mayor 
heads the city administration. LUCIUS BERDE 


Carson City, Nev., lies in the broad Eagle Valley near the foot 
of the wooded eastern slopes of the Sierra Nevada. The city is 
the gateway to the popular Lake Tahoe resort area. 

y of Nevada's Dept. of Economic Development 


CARTEL 
CARSON-NEWMAN COLLEGE is a coeducational 


school at Jefferson City, Tenn., affiliated with the Tem 
nessee Baptist Convention. The college offers courses in 
the arts and sciences. It specializes in training for gradu- 
ate schools and schools of law, medicine, and theology 
It was founded in 1851. For enrollment, see Unrvexs- 
TIES AND COLLEOES (table). 

CARSON SINK. See Grrar Bass, 

CART is a two-wheeled vehicle used chiefly to haul 
freight. People sometimes use smal! hand-drawn carts 
to carry groceries and other small goods. Larger animal- 
drawn carts used to transport bulky and heavy articles 
have been known since ancient times. During the 
1800's, dog, exercising, and light basket carts were used for 
pleasure, A large cart, the Red River cart, was used for 
commercial freight hauling. In Mexico the most famil- 
iar cart is the carreta, an ox cart J. Н. Wers 

See also TRANSPORTATION (pictures). 

CARTAGENA, kahr tah HAY nah (pop. 152,380; alt. 
5 ft.), is the principal seaport on the northwestern coast 
of Colombia (see CorowntA [color map]). Industries 
in the city produce cotton goods, furniture, leather 
goods, perfumes, pharmaceuticals, soap, and tobacco 
products. Cartagena was founded in 1533 

CARTAGENA (pop. 38,839; metropolitan area, 72,- 
ооо; alt. 110 ft.), stands on a beautiful bay of the Med- 
iterrancan Sca in southeastern Spain. It has the second 
largest harbor in Spain, after Barcelona. The city ex- 
ports agricultural products, and lead and iron that 
miners dig from nearby hills. Factories produce cordage, 
canvas, and chemicals. See Spat (color map). 

The mines near Cartagena attracted the Carthagin- 
ians, who founded the city about 225 B.C. In 1585, the 
city was plundered by England's Sir Francis Drake. Its 
people were among the first to rise against Napoleon in 
1808. Warren C, LANGKAM 

CARTE, RICHARD D'OYLY (1844-1901), usually 
called D'Ovry Carre, was an English theatrical pro- 
ducer and promoter. He did much to encourage the 
writing and staging of English opera. He helped bring 
William S. Gilbert and Arthur Sullivan together, and 
produced the first Gilbert and Sullivan operetta, 7 rial 
by Jury, in 1875. With his profits from the carly Gilbert 
and Sullivan operettas, Carte built the Savoy Theater. 
He was born in London. Banxano HrwrrT 

CARTE BLANCHE, канкт BLAHNSH, a French term 
for white paper, originally meant a blank but signed 
paper giving authority to another. Now the expression 
means Do as you please. 

CARTEL, CAR tul, or car TELL, is an association of 
independent business organizations in the same field 
of industry. A cartel is organized to control a segment of 
the market. The term usually refers to international 
cartels. In the United States, organizations of this type 
are more often called pools or sometimes even trusts. A 
trust differs from a cartel in that it is an organization 
that controls other organizations rather than an associa- 
tion of independent firms (see TRus y 

Many cartels agree to sell their goods at a certain 
price in order to control the market. Other practices 
include: (1) limiting the production of members in 
order to keep prices at a certain level, (2) dividing the 
market into zones where the various members may 
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CARTER, HOWARD 


sell their goods, and (3) operating a joint selling agency 
for members. Such cartels are usually called syndicates. 

International cartels thrive mainly in the heavy in- 
dustries, such as mining, chemicals, fuels, and trans- 
portation. They also control such important products as 
quinine, rubber, drugs, optical instruments, and the 
production and sale of munitions. These cartels have 
tended to raise prices, split up world markets, and 
stifle competition, 

The term cartel first came into use in Germany 
shortly before 1880. Cartels reached their peak of de- 
velopment in Europe, especially in Germany, during 
World War П. Many European countries encouraged 
cartels and enforced their contracts. 

See also MONOPLY; Wens-Pomerene Аст. 

CARTER, HOWARD (1873-1030), an English ar- 
chacologist, specialized in excavating ancient Egyptian 
tombs. He made his most famous discovery, the un- 
touched tomb of Pharaoh Tutankhamon, in 1922 (see 
TurANKHAMON). His most famous writing was the 
three-volume work The Tomb of Tutankhamon (1923- 
1933). Carter wrote many other works describing his 
discoveries in Egypt. 

Carter spent many years in Egypt's Valley of the 
Kings making a series of excavations. For a time, he 
directed the Egyptian government's program to pre- 
serve the remains of ancient Egyptian civilization. 
Carter was born in Swaffham, England. He received 
most of his education privately due to poor health. 
Much of his early training in archaeology came from 
the famous archacologist Sir Flinders Petrie. Carter 
first went to Egypt in 1890 as a member of an archae- 
ological expedition headed by Petrie. Davin B. $тойт 

See also PETRIE, SIR FLINDERS. 

CARTER, MRS. LESLIE (1862-1937), an actress, made 
one of her greatest hits as Maryland Calvert in the play 
The Heart of Maryland in 1895. Her later triumphs 
included the fiery roles of Zaza, Du Barry, La Tosca, 
The Second Mrs. Tanqueray, and Adrea. She received 
her training under David Belasco, a famous theatrical 
producer and playwright. He wrote The Heart of Mary- 
land especially for her. After leaving Belasco, she toured 
with her own company. Mrs. Carter also appeared in 
vaudeville and motion pictures. She was born in Lexing- 
ton, Ky. She made her debut onthestageat the Broadway 
Theater in New York City in 1890 in the play The 
Ugly Duckling. WILLIAM Van LENNEP 

CARTERET, SIR GEORGE. Sce New Jersey (Famous 
New Jerscyites). 

x CARTERET, PHILIP, colonial settler. See ELIZABETH, 


NJ. 

CARTERET, PHILIP, English explorer. See PrrcaiR 
ISLAND. 

CARTHAGE, CAR thuj, was one of the greatest cities 
of ancient times. It gained fame for its size and wealth, 
the great empire it ruled, and the extent of its trade. 
The city stood on a peninsula of the North African coast, 
three miles from the present site of Tunis, Tunisia. 

The founding of the ancient city is explained in differ- 
ent ways by history and by classic legend. History says 
that Carthage began as a trading post, about 846 в.с. 
Merchants from the neighboring colony of Utica, and 
from the city of Tyre, in Phoenicia, established the city. 
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The merchants called their trading post Karthadshas 
or “New City.” 

Classic legend says that Dido, daughter of a Phoegj 
cian king of Tyre, founded the city. The story of & 
love of Dido, queen of Carthage, for Aeneas, a Trojas 
prince, is sung in Virgil’s poem, the Aeneid. 

Carthage Grew Quickly into a commercial cente, 
because of its excellent location on t hore of the 
Mediterranean Sea. Carthaginian warriors conquemd 
other cities and lands, over which Carthage ruled, By 
the 200's B.C., Carthage had become one of the great 
cities of the time. It rules the northern coast of Africa 
from what is now known as the Gulf of Sidra to the 
Strait of Gibraltar. Sardinia and nearly all of Sicily 
were under Carthaginian rule, and the people of south. 
em Spain and Corsica kept themselves free only by 
making money payments to Carthage. Trading ships 
from Carthage sailed to the shores anc islands of the 
Mediterranean and went on to the Azores, the British 
Isles, and the Baltic Sea. 

The city of Carthage had two harbors, one for fight 
ing ships, and one for trading vessels. A canal connected 
the harbors. The docks in the military harbor were 16 
feet wide, and 220 ships could tie up at them. Less than 
a mile north of the harbors, a fortress on the hill of 
Byrsa guarded the city. At the back of the city, cutting 
it off from the peninsula, three walls of towers guarded 
Carthage against attacks by land. Excavations have 
revealed the plan of the city and its walls and harbor, 
making it possible for scientists and historians to те 
construct it accurately. 

Its History. Historians know little about the history 
of Carthage before the 500° в.с. But as carly as the 
600's в.с., Carthage was widely known аз а warring 
city. Between 480 and 275 n.c., the Carthaginians tried 
repeatedly to take all Sicily from the Greeks. The 
strength of Carthage and its importance as a trading 
center worried the Romans after they conquered the 
southern part of Italy. 

As Rome rose in power, it looked upon nearby Car 
thage as a dangerous rival. The first war between 
Carthage and Rome began in 264 в.с., and was fol- 
lowed by two later wars. After a siege which lasted two 
years, the Romans captured and completely destroyed 
Carthage in 146 в.с. The city was set on fire and took 
two weeks to burn to the ground. After the destruction 
of Carthage, the surrounding country became a Roman 
province. The Roman Emperor Augustus had Carthage 
rebuilt in 29 B.c., and the city once again began © 
grow. It became one of the great cities of the Roman 
Empire in the a.p. 200's and the 300's. Vandals overran 
the Romans in North Africa in the 400's, and Carthage 
became the capital of the Vandal king, Genseric, I? 
439. About a hundred years later, Carthage became 
part of the Byzantine Empire when the Emperor Justin 
tan sent his general, Belisarius, to capture the city 
Arabs finally destroyed Carthage in 698, and it was 00! 
rebuilt. In recent times, rich Tunisians have built villas 
there. All that remains of the beauty and the power of 
ancient Carthage is its tombs and the ruins of it 


buildings. WirtrAw Scorr FERGUS™ 
Related Articles in Wonrp Book include: 

Aeneid Dido Phoenicia 

Cannae Genseric Punic War 

Cato Hannibal 
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The Ancient City of Carthage Lay on the Mediterranean, 


Ruins at Carthoge include the magnificent temple built in the 
lote A.D. 100's by the Roman emperor Lucius Septimius Severus, 


Culver 


ical 
Destruction of Carthage. This painting by H. Lentemann 
represents the forces of Scipio Africanus Storming the Byrsa in 
146 B.C. They are conquering the last stronghold of Carthage 
as the city burns around them. 


Archaeologists Worked for Many Years Uncovering the Ruins of Ancient Carthage. 


Ewing Galloway 


CARTHAGE COLLEGE is a coeducational school at 
Carthage, Ill, controlled by the United Lutheran 
Church. The college offers courses in liberal arts, 
sciences, home economics, nursing, business, and music. 
It was founded in 1846. For enrollment, see UNIVER- 
SITIES AND COLLEGES (table). 

CARTHUSIAN, Kahr T HOO zhun, is a member of an 
order of monks. The name comes from the village of 
Chartreuse, in the French Alps. Here, Saint Bruno of 
Cologne, with six companions, founded the first Car- 
thusian monastery in A.D. 1084. They wore plain gar- 
ments, ate vegetables and bread, and slept on straw. 
They fasted, prayed, and kept watch at night. The 
modern Carthusians lead a life almost as severe. They 
have always devoted themselves to learning, hospital- 
ity, and charity. Their monasteries were once the finest 
in the world, but in Europe now number less than 20. 
The most famous were La Grande Chartreuse, in 
France, and Certosa di Pavia, near Milan. The monks 
of La Grande Chartreuse first produced chartreuse, а 
liqueur originally made in yellow, green, and white 
colors. Today, only the yellow and green types are 
available. In England, a Carthusian monastery was 
called a Charterhouse. The novelist William M. Thack- 
eray went to school in a famous one in London. He 
described it in The Newcomes. FULTON J. SHEEN 

CARTIER, kahr TYAY, SIR GEORGES ÉTIENNE 
(1814-1873), played a leading part in the union of the 
British North American provinces in 1867. Because of 
Sir Georges Cartier’s efforts, Quebec joined the Cana- 
dian federation. 

Cartier was born at St. Antoine, Lower Canada. In 
1837, he joined the rebels during the Papineau Rebel- 
lion and was forced to flee to the United States. Later 
pardoned, he was elected to the Lower Canada Legis- 
lature in 1848, where he became leader of the French 
Canadian Bleus (Conservatives). 

He served as joint Prime Minister of the Province of 
Canada with John A. Macdonald from 1858 to 1862. 
Cartier also served as Minister of Militia in the first 
federal cabinet of the Dominion of Canada from 1867 
to 1872. 
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С. F. С. STANLEY 


Jacques Cartier and hy 
men built a great cross of tim- 
ber 30 feet high, and planted 
it on Gaspé Peninsula. Ther 
they knelt to thank God for the 
land they claimed for France, 


Culver 


CARTIER, JACQUES (1491-1557), was a French 
sailor whose daring explorations were the basis for 
French claims to Canada. In 1534 he was sent to North 
America by Francis I, King of France, to search for 
lands to add to the French possessions. He also ha 
instructions to discover a new route to China. Se 
NORTHWEST PASSAGE. 

Cartier’s two small ships reached the coast of New- 
foundland early in the summer. They went through the 
Strait of Belle Isle into the Gulf of St. Lawrence, an 
then crossed to the shores of Gaspé Peninsula. Car 
tier took possession of the country for France. 

The next year, Cartier made another trip to the New 
World. His ships traveled up a river which he name 
the St. Lawrence because he first saw it on St. Law- 
rence’s feast day. Beside the river he saw a hill which 
towered over an Indian village called Hochelaga. 
Cartier called the hill Mount Royal. Later, the city of 
Montreal was built there. The explorer made a thir 
trip to America in 1541, and spent the winter near the 
site of the present city of Quebec. Cartier was born in 
Brittany. FRANKLIN І. Foro 

See also Canapa, Hisrory or (color picture, The 
French Explorer); Оревкс (city). 

CARTILAGE, KAHR tuh lihj, is a bluish-white rub- 
bery tissue that is usually connected to bones. It 8 
formed before birth in human beings and in every апе 
mal that has a backbone. Some cartilages are temporaly 
and are gradually replaced by bone tissue as the human 
being or animal grows. For example, the tip of the 
breastbone of a baby chick consists of cartilage. But 
after six months the cartilage is transformed into bone. 
Permanent cartilages do not change and are not 1% 
placed by bone. The cartilages found on the surfaces 
of the joints of the limbs, and in the nose, eyelids, 6 
cars, remain cartilage throughout the life of the indivi 
ual. In weight-bearing joints, such as the knee; саг 
tilage is tough and elastic. Cartilage consists of тош 
cells that are arranged singly, in pairs, or in nests, an 
are enclosed in capsules. Marsuatt R. URSt 

Sce also ADAM’S APPLE; BONE; GRISTLE; LARYNX 

CARTOGRAPHY is the art of making maps. See Mar. 
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»ushton Mifflin 

Teaching Cartoons explain ideas 
simply. The hunter will go free, even 
though the officer arrested him, be- 
cause hunting was not illegal when he 
did it. From When Men Are Free, pre- 
pared by Columbia University Teach- 
ers College, written by Mrs. Lora Teel 
Tibbetts under the direction of Hall 
Bartlett, with Jeff McGrath's cartoons. 


CARTOON is a drawing or a series of drawings that 
tell a story quickly. Cartoons may be humorous, satir- 
ical, or dramatic. 


Types of Cartoons 


Gag Cartoons, for the most part, arc single pictures 
used with or without gag lines, or text. The gag cartoon- 
'st parodies and burlesques situations in everyday life, 
including politics, government, and business. Even 
when he mocks a situation or shows up human weak- 
р his attitude is kindly. Gag cartoons are a popular 
Ба newspapers and magazines. 
шка апа Editorial Cartoons serve as powerful 
bart rdi ca shape public opinion. T hey usually sup- 
анн Political views and editorial policies of the pub- 
e 5 in which they appear. The editorial cartoon 
EON: of news editorial. It highlights and comments 
the ia significant news of the day. It illustrates what 

oonist or his publisher believes to be good or 


bad 


а à : 
about the news, and aims to stimulate readers to 


TYPES OF CARTOONS 


Editorial Cartoons express on opinion 
about important government figures ог 
public problems, Herbert L. Block won the 
Pulitzer prize for this cartoon showing 
Death saying to Joseph Stalin, "You were 
always a greot friend of mine, Joseph." 


Gag Cartoons often use phrases or jokes 
to make their points. The boy, above, reports: 
"The professor says he's rarely had a pupil 
with ability like mine and, boy, is he glad!" 


Animated Cartoons, long popular as motion 
pictures, have also been used for training films. 
Walt Disney created the beloved "Mickey Mouse.” ; 


Walt Disney; Chicago Sunday Times 


gu 
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act or react to it. Political cartoonists are sometimes 
humorous, sometimes satirical. See REVOLUTIONARY 
War IN AMERICA (picture, A Revolutionary Cartoon). 

Commercial Cartoons promote an advertisers prod- 
uct or service. They illustrate its value and serve to draw 
the readers attention to the advertisers name. Book 
illustrations are often done in cartoon style. Textbooks, 
children's books, and various books that give directions 
use cartoon drawings. 

Caricature Cartoons exaggerate the features and 
characteristics of a person or a group of persons, often 
in a way to ridicule them. Most editorial cartoons and 
many comic strips make wide use of caricatures of noted 
public figures. See CARICATURE. 

Comic Strip Cartoons are a series of pictures that 
illustrate a story (see Comics). 

Animated Cartoons are an important part of the 
motion-picture industry. They are also used on tele- 
vision. Animated cartoon characters, such as Walt 
Disney's *Mickey Mouse," have wide popularity. Dur- 
ing World War IL, the government used Disney's 
“Donald Duck” to sell defense bonds. The armed forces 
use animated cartoons in training films. 


Cartoons in the Fine Arts 


The word cartoon originally meant only a drawing 
on heavy paper, such as a preliminary sketch for an oil 
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How 
ANIMATED 


CARTOONS 
Are Made 


painting, fresco, or tapestry. The artist makes the car- 
toon the exact size of the finished design. He transfers 
the drawing to the canvas or to the wall area by tracing 
it or by pricking the cartoon design with pins. Some 
cartoons created by master painters have real value as 
works of art. Seven cartoons that Raphael made for his 
tapestries in the Vatican are now housed in the Victoria 
and Albert Museum in London. Many mural painters 
use the cartoon method. 


Careers in Cartooning 


The increasing use of cartoons offers career oppor- 
tunities for both men and women. But competition is 
keen, and the field is highly specialized. Artists who are 
interested enough to work hard may become top car- 
toonists. Some art schools offer courses in cartooning. 

Personal Qualifications. The cartoonist must be able 
to draw well, and must have imagination, resourceful- 
ness, ambition, and perseverance. The artist who aspires 
to be a political or editorial cartoonist must keep abreast 
of current affairs, He also needs a wide background and 
knowledge in history, economics, and political science. 
The gag cartoonist and commercial cartoonist must be 
able to see humor in everyday situations and to record 
it in cartoons that have warmth and universal appeal. 

Job Possibilities. With these qualifications, plus two 
or three years of training in a good art school, the begin- 
ner may become a successful cartoonist if he practices 
diligently. Some cartoonists served as apprentices, or 
were employed to do the lettering, inking, and back- 
grounds for cartoons by established artists, Animated- 
cartoon artists usually serve an apprenticeship of nine 
months to three years after completing their formal art 
training. Local newspapers provide a starting point for 
many cartoonists, 

Having a full-time job cuts down on the time a car- 
toonist can devote to his own drawings, but he should 
submit his sketches to cartoon editors as often as possi- 
ble. Even rejections provide valuable experience. 

Earnings for cartoonists vary. Apprentices are usually 
the low men on the pay scale. The cartoonist who can 
produce a cartoon series or a comic strip for a syndicate 
does better. He earns according to the number of news- 
papers that use the cartoon, and according to each 
paper’s circulation. His earnings could be as much as 
$1,000 a week. They total many times that if he earns 
royalties for the use of his cartoon in motion pictures or 
in advertising, or if his cartoon characters are used as 
designs for toys. In between the low earners and the 
top earners are staff artists, senior and assistant artists on 
publications, and story-sketch artists and animators in 
motion pictures and television. 


Leading Cartoonists 


Several noted cartoonists have Separate biographies 
in THE Wonrp Book ЕхсүсгОРЕртА. See the list under 
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The Steps in preparing an animated cartoon cre shown in the 
pictures on the opposite page of work at the Wolt Disney studies 


Cartoonists and Caricaturists in the BIOGRAPHY sectios 
of the READING AND Stupy Gute. Other famous са 
toonists include the following: 

Addams, Charles (1912- ) became famous fæ 
his amusing monsters in The New Yorker magazine. His 
work also appears in other leading magazines. During 
World War II, Addams made animated educational 


films for the United States Army. His books of cartoons” 


include Addams and Evil, Monster Rally, and Home Bodie, 
Addams was born in Westfield, N.J. 3 

Arno, Peter (1904- ), started his cartooning career 
with take-offs in The New Yorker on Manhattan “саҝ 
society" and the “idle rich." His cartoon collections 
include Peter Arno’s Cartoon Revue, The Man in the 
Shower, and Peter Arno’s Circus. Arno was born in New 
York City. 

Bairnsfather, Bruce (1888-1959), an English cartoon 
ist and journalist, won fame for his sketches of life in the 
trenches during World War I. He served as official war 
cartoonist during World War II with the United States 
Army in Europe. His books include The Beiter ^ Ole, Old 
Bill, Jeeps and Jests, and No Kiddin’! Bairnsfather was 
born in India. 

Block, Herbert (1900- ), who signs his work Her 
block, is an editorial and political cartvonist. He won 
Pulitzer prizes for cartooning in 1942 and 1954. Hee 
block was an editorial cartoonist for the Chicago Daily 
News from 1929 to 1933; for the Newspaper Enterpris 
Association from 1933 to 1943; and lor the United 
States Army during World War 11. He has been with 
the Washington Post & Times Herald since 1946. Herblo 
wrote The Herblock Book, Herblock’s Here and Now, ad 
Herblock’s Special for Today. He was born in Chicago. 

Briggs, Clare А. (1875-1930), became known for his 
many series, such as “Mr. and Mrs. Skinnay,” “Whena 
Feller Needs a Friend," “Ain’t It a Grand and Glorios 


Feeling,” “Somebody Is Always Taking the Joy Out | 


of Life,” and “There’s at Least One in Every Office. 
Briggs first worked as a newspaper artist for the St. Lows 
Democrat. He was born in Reedsburg, Wis. 
Buell, Marjorie Henderson (1904- ), who signs 
her work Marge, created “Little Lulu,” a sira 
character that appeared weekly in The Saturday Bent 
Post beginning in 1935. Marge’s cartoon collection 
include Little Lulu and Little Lulu and Her Pals. Май? 
was born in Philadelphia. 
Caniff, Milton Arthur (1907- ), first becam 
known as the creator of “Terry and the Pirates" in 1934 
Later, he originated the comic strip “Steve Canyon. 
“Steve Canyon” also appears as a movie serial on 1° 
vision. During World War II, Caniff wrote and i 0 
trated Male Call, and illustrated The Pocket Guide 
China for the United States Army. During his o 
days and after graduation, Caniff worked for the Day 
Journal and later for the Columbus Dispatch and 0U 
newspapers. From 1932 to 1994, he drew comic E^ 


come togethe 
0 The Story Conference, below, develops the basic 


ideas for с s, music, and voices to tell 
о story. Wo! y often sits in, right. 


ан р‏ نه 


[2] The Animator keeps his original sketches close by 
while drawing portraits of the main figures. 


[7] The Composer works out music timed to fit the scenes of 
the completed film. The voices must also be timed to fit. 


8 The Layour Man works out problems 
of framing the action on the background. 


The Background Artist, above, puts final touches on one 
of the elaborate backgrounds for an entire sequence. 


O Inking In the Outlines for figures, an artist [5] Painting In the Colors, another artist repeats 
draws successive positions of a character's move- the color schemes already chosen for the charac- 
ments on individual sheets of clear celluloid. ter's costume in any sequence of the film. 


HOW TO DRAW A CARTOON 


Feotures 


The Matchstick Figure CF 


х Jumping 
IA 99 
TUA ® 


Proper Proportions are essential in drawing a good figure, A Few Lines and Wrinkles make the clothing seem real, St 
above. Practice drawing the matchstick figure in many poses. the way clothing touches the body and moves as it moves. 


Drawing Animals, look for one or two characteristic features to 
exaggerate, below. Emphasize facial expressions. 


ы) 


for the Associated Press. Caniff was born in the town 
of Hillsboro, Ohio. 

Capp, Al (1909- ), became famous for the L'il 
Abner comic strip he created in 1934 for United Fea- 
tures Syndicate (see Comics [Li'l Abner]). Не was born 
ALFRED GERALD CAPLIN in New Haven, Conn. 

Fitzpatrick, Daniel R. (1891- ), won a Pulitzer 
prize for cartooning in 1926. He contributed regularly 
to Colliers magazine. Fitzpatrick first worked for the 
Chicago Evening News and later as cartoonist on the St. 
Louis Post-Dispatch. He was born in Superior, Wis. 

Goldberg, “Rube,” Reuben Lucius (1883- ), be- 
came well known for his complicated mechanical con- 
trivances for accomplishing simple tasks. Goldberg also 
created the characters “Boob McNutt,” “Mike and 
Ike," and “Lala Palooza." His cartoon collections 
include The Rube Goldberg Plan for the Postwar World. 
He was born in San Francisco. 

Hubbard, "Kin," Frank McKinney (1868-1930), is 
the creator of “Abe Martin." The drawings and sayings 


Charles Addams Delighted Readers with Macabre Humor. 
Drawing by Charles Addams, © 1946 The New Yorker Magazine, Inc. 
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Expressions 


GO 


A Few Exaggerated Lines con carry oll the expres: 
want to convey in a face—a smile, a scowl, or a big lough. 


The Doodle Method 
Skilled cartoonists use quick 
sketches in their work after they 
master matchstick drawing. 


of Abe Martin are published in Abe Martin, Ё 
County, Indiana and in Abe Martin's 1 own Pump. 
bard was born in the city of Bellefontaine, Ohio. 

Kelly, “Walt,” Walter Crawford (1913- J | 
fame with his character, “Pogo,” a possum that liv 
Pogofenokee-land. Early in his carcer, Kelly work 
an animator in the Walt Disney Studios. L 
became an editorial cartoonist for the New Vorl 
His books include Pogo, I Go Pogo, and The Incomf 
Pogo. Kelly was born in Philadelphia. 

Low, David (1891- ), became famous for 
toons of British statesmen. One of his characters 
“Colonel Blimp,” a caricature of a certain typ 
British Conservative. Low became chief cartoo! 
Lord Beaverbrook's London Evening Standard in 3 
His cartoon collections include A Cartoon History б] 
Times. Low was born in Dunedin, New Zealand. 

Partch, Virgil Franklin Il (1916- ), who sig 
work Vip, contributes cartoons to The New 
Saturday Evening Post, This Week, and other leadin: 


Virgil Partch Often Signs His Work "Vip: 


Drawing by Virgil F. Partch for Look? 


HOW TO DRAW A COMIC STRIP 


A Comic Strip is simply а series of individual cartoons. Follow 
1 for drawing © cartoon in preparing a 


fications. Partch was born on St. Paul Island, Alaska. 

Smith, Robert Sidney (1877-1935), became famous for 
Ihe Gumps" and “Old Doc Yak.” 
various newspapers until he joined 
in 1911. In 1922, he signed a famous 
I ribune to produce cartoons for 10 
ı year. Smith was born in Blooming- 


his comic strips 
Smith worked í 
the Chicago 1 ri! 
contract witt 
years at $100,0 
ton, Ш. 

Soglow, 5.1// o/h, Оно (1900- ), is best known 
for the “Litte King,” whose charm is his simplicity in 
spite of his roya! « nvironment. Soglow's cartoon collec- 
tions include Little King and Soglow's Confidential 
History of Mo England. Soglow became associated 
with King Features Syndicate in 1933. He was born 
in New York Cit 

Steig, she, William (1907- ), has contributed to 
leading magazines since 1930. His cartoon collections 
include Small Fry, About People, The Lonely Ones, and 
All Embarrassed. Stcig was born in New York City. 

Steinberg, Saul (191 4- ), has contributed cartoons 
to The New Yorker and other magazines since 1941. Не 
is the author of AX in Line and The Art of Living. Stein- 
berg was born in Romania. 

Webster, Harold Tucker (1885-1952), was known as 
“the Mark Twain of Cartoonists.” His most famous 
character, “Casper Milquetoast,” was the hero of the 
“Timid Soul" «cries. He also created other series, includ- 
ing "Life's Darkest Moment,” “The Thrill That Comes 
Once in a 11 ^" and “How to Torture Your Wife.” 
His cartoon collections include Our Boyhood Thrills and 
Other Cartoons. Boys and Folks, Websters Poker Book, and 
Culbertson Webster Contract System. Webster was born іп 
Parkersburg, W.Va. 

Williams, Gaar (1880-1935), won popularity for 
“Among the Folks in History,” *A Strain on the Family 
Tie,” “Wotta Life!” “How to Keep from Growing 
Old,” and “Something Ought to Be Done About This.” 
Williams drew political cartoons before specializing in 
humorous cartoons. He was born in Richmond, Ind. 

Williams, Gluyas (1888- ) contributes to The 
New Yorker and other magazines. His cartoon collec- 
tions include 7 ^е Gluyas Williams Book and Fellow Citi- 
zens. Williams has illustrated many books, including all 
the works of Robert Benchley, and The Tourist in Spite 
of Himself, Daily Except Sunday, and People of Note. He 
was born in San Francisco. HARRY MUIR KURTZWORTH 

See also BEERBOHM, SIR Max; CARICATURE; COMICS; 
Disney, “Watt,” WALTER E.; Morton PICTURE 
Picture, Animated Cartoons; Advertising). 


5 
aul Steinberg's Gentle Drawings Have Great Charm. 
Drawing by Saul Steinberg, courtesy Hallmark Cards 
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Composition Is Important, Block ош the box outlines, the 
lettering guide lines, the balloons, ond the matchstick men, 


Clothe and Refine the Figures with pencil. Finish one figure 
at a time, and then pencil in details of the background. 


Ink In the Pencil Sketch. Do the balloons and lettering 
first, then carefully ink in the figures and more background. 


Clean Up the Inked Copy. Use an artgum or kneaded 
rubber eraser to take out the pencil lines and rough sketch work. 


Add Finishing Touches, such as shadings and shadows. Then 
fill in the solid blacks. Correct any mistakes with white paint. 
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CARTOUCHE 


CARTOUCHE, fahr 
TOOSH, is an oval or ob- 
long shield used in heraldry 
or art. A coat of arms often 
appears on the rounded 
center. In architecture, а 
cartouc he is an ormament 
that looks like a scroll. The 
ornament is frequently 
placed at the top of an 
lonic column. Architects 
usc the term to mean a 
tablet, made in the shape 
of a partly-unrolled scroll. 
Mottoes or wise sayings are 
usually engraved on the 
tablet. In Egyptian archae- 
ology, a cartouche is an 
oval-shaped frame with the 
name or symbol of a king 
or queen printed in it. 

The term cartouche 
comes from the Italian 
word cartoccio, which means 
a roll of paper. It originally 
referred to a wadded roll 
of parchment or paper 
which contained the ex- 
plosive charge of a firearm. The word cartridge originated 
in this term. 

See also HERALDRY. 

CARTRIDGE is a metal or paper case that holds a 
charge of explosive powder and a bullet or a charge of 
shot. The cartridge used in rifles and machine guns is 
a brass cylinder with a percussion cap at the base. The 
explosive is placed in the cartridge and the bullet is 
placed on top of it. The brass is pressed, or crimped, 
against the bullet to hold it firmly. 

Cartridges for shotguns usually consist of several 
thicknesses of stout paper, with a brass base to give ad- 
ditional strength and to hold the percussion cap. A 
blank cartridge contains a charge of explosive, but no 
ball or shot. Cartridges made of paper were first used 
in muskets in 1585. 

See also BULLET; CARTOUCHE. 

CARTWRIGHT, EDMUND (1743-1823), designed a 
machine for weaving cotton, and started the series of 
inventions resulting in effi- 
cient power looms. Cart- 
wright, an English clergy- 
man, had never seen a 
loom when he began work- 
ing on his inventions. His 
first machine, patented in 
1785, was clumsy and of 
litle value. He later im- 
proved it, and his machine 
became the first practical 
power loom. Later inven- 
tors started where Cart- 
wright ended, and devel- 
oped effective looms. By 
1806, two years after Cart- 


The Cartouche of Khufu (Che- 
ops), King of Egypt, was used 
as aname plate on a monument. 


Jons W. Searco 


Jack O’Connor 


Edmund Cartwright 
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wright’s patent expired, power looms had } 
successful. 

Cartwright opened a factory at Doncaster for Xs 
ning and weaving. He used his own improved me 
chines that he had patented in 1780 and 1787, Ty 
venture failed, and he was forced to give up the facis 
and his patent rights to his creditors. He also lost moy 
on an improved wool-carding machine, and his expe 
ments with steam engines and agricultural machine, 
failed to bring any income. 

At first, many workmen feared that ihe new тас 
ery would deprive them of their jobs. | hey were peas 
ably responsible for burning а mil! at Manche 
which had used Cartwright’s power looms. But s 
they discovered that the machines caused an expanded 
cloth industry that employed more workers. In 18a 
Cartwright was granted $50,000 by Parliament. Ж 
retired to a small farm, where he continued his work æ 
an inventor. He was born at Nottinghamshire, аш 
attended Oxford University. RonrnT E. $снолщ 

CARTWRIGHT, PETER (1785-1872). was a fronti 
American Methodist circuit rider and presiding ейт 
After his conversion in 1801, he became a Methodi 
preacher and rode circuits in Kentucky and Tennesse 
In 1824, Cartwright moved to Sangamon County, Ш 
nois. He was twice elected to the Illinois state legit 
lature, but lost to Abraham Lincoln in 1846 in a conics 
for a Congressional seat. His Autobiography is an interese 
ing account of pioneer life. Cartwright was born in Am 
herst County, Virginia. EARLE E. Cami 

CARTWRIGHT, SIR RICHARD JOHN (1835-1912), # 
Canadian statesman, gained a reputation as an autho 
ity on financial matters, He served as Minister of Fe 
nance from 1873 to 1878, and as Minister of Trade anf. 
Commerce from 1896 to 1904. He also served in the 
Assembly of United Canada from 1865 to 1867 and if 
the House of Commons from 1867 to 1904. Cartwright 
was born in Kingston, Ont. Jean Brui 

CARUSO, kah ROO soh, ENRICO (1873-1921), 3 
Italian operatic tenor, had one of the most Ьай 
voices in the history of music. His talent for singing a 
peared at an early age, and he was placed in ап суеш 
school where he trained as a choir-boy. He began seriou 
study in 1891, and continued until he made his debit 
at the Teatro Nuovo in Naples in 1894. Caruso шай 
his major debut at Caserta, Italy, in 1895. Three уб 
later, he achieved international fame as creator of tht 
leading tenor role at the world premiere of Fedora. 

After five years of engagements in St. Petersbu 
Buenos Aires, Rome, Lon- 
don, and other cities, Ca- 
ruso began his association 
with the Metropolitan O р- 
ста Company in New York 
City. His success was al- 
most unparalleled. He 
made his last appearance 
at the Metropolitan in La 
Juive on Dec. 24, 1920. 
Caruso mastered at least 67 
operatic roles, and his rep- 
ertory included about 500 
songs, The beauty of his 
voice is preserved in re- 
cordings. Scorr Gorpruwarre 
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CARVER, GEORGE WASHINGTON (18642-1943), 
Negro, won international fame for agri- 
He revolutionized the agriculture of 
developed products from such crops 
as peanuts, sw and pecans, and convinced 
n › grow these crops in place of cotton, 
irces of income. 
юге than 300 products from the pea- 
from instant “coffee” to soap and ink. 
ducts from the sweet potato, including 
ndy. He produced 75 prod- 
vets from t in. He made synthetic marble from 
wood shavir lyes from clay; and starch, gum, and 
wallboard fr otton stalks. 

Slave Child. Carver was born of slave parents on a 
nd Grove, Mo. When he was a baby, a 
iders stole Carver and his mother. His 
› have bought him back in exchange 

But his mother was never located, Plants 
interested the boy. As he learned the 
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George Washington Carver worked many long hours in his 
laboratory to improve agricultural methods in the South. 
Brown Bros. 
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names of plants and their growth habits, he became 
known as “the plant doctor.” 

Carver studied art at Simpson College in Indianola, 
lowa. He earned his way by cooking, by taking in 
laundry, and by working as a janitor. Carver was grad- 
uated from Iowa State College in 1894, and accepted 
an appointment there as an assistant botanist. He took 
change of the greenhouse, and started the fungus col- 
“ction that later grew to about 20,000 species and 
ABRE him professional fame. He remained on the 
aculty of Iowa State College until 1896. 


CARVING 


College Professor. Carver joined the staff of Tuskegee 
(Ala.) Institute in 1896, at the invitation of Booker T 
Washington. He spent the rest of his life there. His life 
savings of $33,000 went to the George Washington 
Carver Foundation for Agricultural Research, estab- 
lished at Tuskegee in 1940. The Institute. houses a 
museum of Carver's discoveries, collections, and paint- 
ings, as well as his work in other art forms. 

In 1916, Carver became a Fellow in the Royal Society 
of Arts in London, an honor given to few Americans. He 
won the Spingarn medal in 1923 for distinguished serv- 
ice in agricultural chemistry, In 1935, he became col- 
laborator in the Bureau of Plant Industry of the U.S 
Department of Agriculture. He received the Roosevelt 
medal in 1939 for his many valuable contributions to 
science. By the time of his death, some 18 schools had 
been named in his honor 

The George Washington Carver National Monument 
was established in 1951 on 210 acres of the Missouri 
farm on which he was born C. B. Paxta 

See also Cuemurcy; GEORGE WASHINGTON CARVER 
NATIONAL Monument; PEANUT; TUSKEGEE INSTITUTE. 


Books to Read 


Bontemps, ARNA W. The Story of George Washington Carver 
Grosset, 1954. 

GRAHAM, SHIRLEY, and Lipscoms, G. D. Dr. George Wash- 
ington Carver: Scientist. Messner, 1944. This book in- 
cludes many of his formulas for making various kinds 
of products from common weeds and vegetables, 


Means, FLORENCE C. The Carver's George. Houghton, 
1952. A biography for young readers. 
STEVEN: AUGUSTA. George Carver: Boy Scientist. Bobbs, 


1944. For young readers. 

Tuomas, Henry. George Washington Carver. Putnam, 1958. 
WHITE, ANNE T. George Washington Carver: The Story of a 

Great American, Random House, 1953. 

CARVER, JOHN (15762-1621), became the first gov- 
emor of Plymouth Colony immediately after the signing 
of the Mayflower Compact. As governor, he made a 
peace treaty with the Indian chief Massasoit which 
lasted many years. Carver's piety and wisdom greatly 
aided the colonists during a difficult period of adjust- 
ment in America. He was born in Nottinghamshire, 
England. He became a merchant before joining the 
Pilgrim church in Leiden, Holland, about 1610. A few 
years later, he became a deacon in the church and 
helped negotiate with the merchants who financed the 
Pilgrim voyage. Carver died four months after arriving 
in Massachusetts. Braprorp 8мтти 

See also Massasorr; PLYMOUTH COLONY. 

CARVING is the art of cutting figures, ornaments, 
or decorative objects by hand from such materials as 
stone, marble, wood, ivory, bone, and shell. The term 
sculpture designates large carvings in stone, marble, or 
wood. The term carving applies to small sculptures, as 
well as to carved decorations on furniture or buildings. 

Early History. The art of carving is older than re- 
corded history. Archaeologists have found examples of 
carved bone and horn which early peoples made dur- 
ing the Stone Age. Primitive peoples of today carve 
many objects from wood. Carved masks are outstanding 
examples of art from Africa. Islanders in the South Pa- 
cific Ocean work with simple tools to make ceremonial 
objects, as well as everyday tools and utensils. Craftsmen 
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carve intricate decorations on houses, coconut shells, 
and canoe prows 

The ancient Egyptians cut beautiful objects from 
wood, ivory, alabaster, stone, turquoise, and other ma- 
terials. Many such pieces are remarkable because they 
were carved from extremely hard stone, such as diorite 
or porphyry. Egyptian craftsmen made gems with in- 
taglios, ot designs cut in their surfaces (see INTAGLIO). 
People used the gems to make an impression in sealing 
wax. Mesopotamian civilizations also used intaglios. 
The ancient Sumerians and Babylonians carved cylin- 
der seals from colored stone. When these were rolled 
over soft clay, they left impressions. Early peoples in the 
Western. Hemisphere also made use of carving. The 
Aztec, Maya, and Zapotec Indians chiseled figures on 
their stone pyramids. The Aztec also carved in jade and 
obsidian, ог volcanic glass. Many Indians of Alaska and 
Canada carved wood. The Haida Indians of the North- 
west Coast were famous totem-pole makers, and were 
known for their high-prowed canoes. 

The Greeks and Romans carved precious stones, They 
also worked with ivory, and produced many picces of 
beautiful sculpture. Japanese craftsmen are noted for 
their ivory figures and fans (see Ivory [Ivory Carving]). 

The early Christians in Egypt, called Copts, used 
wood carvings for ceilings and for openwork screens. 
Wood carving spread throughout the Arab world and 
into Spain. Outstanding examples of Arabic achieve- 
ments in carving include the Mudéjar wood ceiling in 
the Archbishop's Palace in Alcalá, and the carved 
wonders of the Alhambra in Seville (sce ALHAMBRA). 
The latter has especially beautiful arches, ceilings, and 
doors. The carved ceiling of the Capella Palatina in 
Palermo, Sicily, is another masterpiece of Arab influ- 
ence. 

Later Carvings. Wood carvers decorated church stalls 
in Gothic churches. They also produced simple, sturdy, 
and massive pieces of furniture during the Gothic 
period. During the Italian Renaissance, crafismen 
paneled rooms with carved decorations. Baroque and 
TOCOCO architecture also featured wood carvings. 

Oriental art has produced many examples of carving. 
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Carving Ноге! Designs in hord ploslic requires o spiro! drill, left, A айы 
wood carver, above left, puts in the final touches with a sharp tool, A sculptor as 
@ hommer ond various types of chisels to carve stone, obove right. 


The Ajanta Caves in India, which р 
cliffs, contain examples of great artiste: 
Oriental temples. Craftsmen have decorated outs 
walls of many of these structures. They have also came 
figures on stone stelae, or pillars, to tell religious storie 
The decorations of the Taj Mahal are another example 
of this art (see Tay Manat). They include delia 
paneling and pierced marble windows «nd screens. Th 
Chinese used simple tools to produce many beau 
jade pieces (see Jane [pictures]). 

Carving as a Hobby. The beginner usually prefes E 
carve in materials which are easy to cui. Wood carviag 
or whittling, has always been popula: in the Unite 
States. A form of gypsum called alabasi:y is easy t0 Cane 
and takes a high polish. Soap is an inexpensive am 
easily molded material. ушам М, Mania 

See also ALABASTER; SCULPTURE; Soar SCULPTURE 
Tree (Whittling); Woop CARVING. 

CARVING THE ROAST. See Meat ax Meat Cat 
ING (pictures). i 

CARY, JOYCE (1888-1957), a British novelist 25 
poet, wrote novels that have a penetrating realism a% 
hearty humor. He is best known for his First Trig 
which includes Herself Surprised (1941), Го Be a Pág? 
(1942), and The Horse's Mouth (1944). The latter nê 
was made into a successful motion picture. Cary a 
wrote The African Witch (1936), Castle Corner (103% 
Mister Johnson (1939), The Moonlight (1946), A Гај 
Јоу (1949), and Prisoner of Grace (1952). А 

Cary was born ARTHUR Joyce Lune CARY Ё 
Londonderry, Ireland. He lived in Africa after 
uating from Oxford University in 1912. Laten 4 
returned to Oxford to write novels. Cary died in Ox! 
on March 29, 1957, while working on a new no 
The Captive and the Free. Harry Т. = 

CARYATID. See Arcurrectur (Architectural Ter 
ScutprurE (Scale and Use). " 

CASA GRANDE NATIONAL MONUMENT in e 
ern Arizona, includes the ruins of an adobe tower 09 
by Indians who irrigated and farmed the Gila Va% 
600 years ago. The tower was discovered in 1694- 
472.50-acre monument was cstablished in 1918. 
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CASABA. huh SAH buh, sometimes called omaia 
malum, і a large, round lon that has a delicious thick 
тейен the Most casabas caten in the United States 
ges in California, w they were brought about 1871 
inm Kaba, near Iz in Turkey 
ihe shape of à muskinci 
edor. Grooves run down the melon from the sem and 
mk the smooth. yellow skin Ihe casaba matures for 
harvest in autumn. lt will keep for several weeks during 
the cool months if cared for properly, and is called а 
winter melon because it can be bought in the winter 
Сайса growers usually ship casabas in November 
and December, 

Seleniific Clossificoiion. 
gourd family, Cucurbita 
mu, species inodorus 

See also Gourd; MELON; MUSKMELON; PLANT (color 

sure, Fruits Unknown to Our Forefathers). 

CASABLANCA, cass uh BLANK uh (pop. 682,388; 
ай. 203 ft), is the largest city in Morocco and an іп» 
portant port in North Africa. About four fifths of Mo- 
пхсо'з exports and imports pass through this Adantic 
saport. For location, see Morocco (color map) 

Wide avenues branch out from the Place de France, 
the business and amusement center, to all other sections 
of the city. Arabs and Moors live in two crowded see 
tions called the Old Medinah and the New Medinah, and 
Jews live in the Mellah. Europeans live near the center 
of Casablanca. 

Morocco's only glass factory and blast furnace are 
in Casablanca. Other industrial plants include brick- 
works, canneries, sawmills, and furniture factories. 

The Portuguese founded Casablanca in 1515. France 
occupied Casablanca in 1907, and held it until the 
Allies seized it in 1942. In January, 1943, President 
Franklin D. Roosevelt and Prime Minister Winston 
Churchill met there to decide the future course of World 
War II. Јама 5. COLMAN 

CASABLANCA CONFERENCE. In January, 1943, 
during World War 11, President Franklin D. Roosevelt 
of the United States and Prime Minister Winston S. 
Churchill of Great Britain conferred at Casablanca, 
Morocco. In November, 1942, the Allies had invaded 
North Africa. The two Allied leaders declared that the 
war should end only with the unconditional surrender 
of the Axis powers. They agreed to carry out an in- 
vasion of Sicily and Italy. NonwAN D. Paren 

CASADESUS, kah saz duh SYOOS, ROBERT MAR- 
CEL (1899. ), is a French pianist and composer. He 
won international fame as a concert pianist. He com- 
posed symphonies, piano concertos, and many solo 
pieces for the piano. Casadesus was born in Paris and 
made his concert debut there at the age of 18. Не made 
his American debut with the New York Philharmonic 
in 1935, Вовкат U. NELSON 

CASALS, kah SAHLS, PABLO (1876- ), a Spanish 
cellist, became one of the outstanding string players of 
the 1900's, Casals set the modern style for cello playing 
ud bend influenced contemporary cellists and violin- 
In Fm founded the Barcelona Orchestra in 1919. 
б 50, he organized and played in the first of the 
ai us chamber music festivals at Prades, France. He 
a the Casals Festivals in Puerto Rico in the 


Casals was born in Vendrell, Spain, on Dec. 29, 


а! 


The casaba has 


but does not have the musk 


The casaba belongs to the 
It is classified as genus Oww- 


Јалан С. Cant 


CASCADE RANGE 


Ни Cocke 


һе keca 
onpas эле} chosen 
Aag! i dey ж 

ч vir "aste axi 

i» He made has delu 
at the Couscerts | emcees 
in Paris in 1000. In 190 
be made the fist of several 
concert touts of the United 
States 

Canals kf Spain in 1999 
alter the Spanish: Civil War 


because of his 


com to Spain's ruler 
Pablo Сезе!» Franco. Since then, be has 
lived in Prades, France 
and also in Puerto Rico Doworwy Div 
CASANOVA, xaz мё NO гый GIOVANNI JACOPO 


(1725-1798), is 
lovers, As a youth he 


са the 
1 
jobs, ranging from 


consi greatest of romantic 


many 
soldiering to playing the 
fiddle. But he had to leave 
them all, usually 
of entangling affairs with 
women. His memoirs, pub- 
lished between 1826 and 
1838 in tell 
much about his exploits as 
a lover and about the cus- 
toms of his day. He was 
bom in Venice. A man 
called a “Casanova” is usu- 
ally quite popular among 
the ladies. Ра 

CASCADE. See WATERFALL 

CASCADE COLLEGE is а private coeducational school 
of liberal arts in Portland, Ore. Many graduates enter 
religious service. Cascade grants А В.. B.S., and B.Th 
degrees. It was founded in 1918. For enrollment, sce 
Untverstries AND Couneces (table) 

CASCADE RANGE is a chain of mountains that 
extends from northern California through western Ore- 
gon and Washington into southern British Columbia 
The mountains are made up of lavas and volcanic 
materials. Many of the peaks are extinct volcanoes 
Lassen Volcanic National Park, in northern California, 
includes Lassen Peak (10,466 fect above sca level), the 
only active volcano in the United States outside of 
Alaska and Hawaii. Mt. Rainier (14,410 feet), in Mt 
Rainier National Park in Washington, and Mt. Shasta 
(14,162 feet), in northern California, are the highest 
peaks in the range. Others include Mt. Adams (12,307), 
in Washington, and Mt. Hood (11,245), in Oregon. 

Rainfall is heavy in the mountains. Streams have cut 
deep valleys into the mountainsides, which are covered 
with heavy forests of fir and pine. The Columbia River 
cuts through the range, and several long railroad tun- 
nels have been built through the mountains. Among 
the most important railroad tunnels are the Cascade 
and the Snoqualmie. Jonx Н. Gartano 

See also CASCADE TUNNEL; Lassen PEAK; Mount 
Hoop; Mount RAINIER; MOUNT SHASTA. 


because 


5 


12 volumes 


m 


Giovanni Casonove 


199 


CASCADE TUNNEL 


CASCADE TUNNEL in Washington is the longest 
tunnel in the Western Hemisphere, and one of the long- 
est in the world. The tunnel cuts through 7.79 miles of 
solid granite from Scenic, on the west, to Berne, on the 
cast. The Great Northern Railway completed the tun- 
nel in 1929 at а cost of $25,000,000, 

Old Cascade Tunnel cuts under the crest of the Cas- 
cades for 2.6 miles from a point about 50 miles south- 
cast of Everett to about 55 miles east of Seattle. This 
tunnel is 16 feet wide and 214 feet high. Lovar Осилх», Jn. 

CASCARA, caw CARE uh, SAGRADA, suh GRAY 
duh, is an important drug plant that grows in the north- 
western United States. It is also called cascara buckthorn 
and chitiam, Cascara sagrada grows as a shrub or a small 
tree about 25 feet high. It thrives in rich, moist soil. Its 
oval leaves may be 3 to 6 inches long and have many 
straight side veins. The small, greenish flowers form 
round, black, berrylike fruits. 

Casara and sagrada arc Spanish words that mean 
sacred bark, Substances from the bitter bark are used in 
medicines as a laxative. Growers peel the bark from the 
trunk and branches, Then the tree dies. But, if the tree 
is cut down and the stump left with its bark whole, the 
tree roots send up new shoots. Cascara sagrada plants 
can be grown from seed, 

Scientific Classification. Cascara sagrada belongs to 
the buckthorn family, Rhamnaceae. It is genus Rhamnus, 
species purshiana. ELBERT L. лттык, Jr. 


See also BUCKTHORN; Laxative. 


The Сазсага Sagrada grows into a shrub or a small tree. It 
supplies bork thot is valuable in the manufacturing of drugs. 


Eli Lilly & Co. 
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CASE is a feature of nouns and pronouns 
show their relation to other parts of s; 
The case of a noun is shown by the 
attached to it (see INFLECTION). For 
languages a noun may have one en 
subject of a verb, another when it is 
third when it is the indirect object, and «o on. 
differ widely in the number of cases thay 
nouns have only two cases. Latin has six. 
five, and Russian six. Some languag 
garian, have as many as 25 or 30 cas 


How Cases Are Used 


Latin provides a good example of a case systema 
Latin word servus, which means slave, has the 


forms in the singular: 


nominative servu 
vocative serve 
genitive servi 
dative servo 
accusative servur 
ablative servo 


The nominative form occurred when. the word 
subject of a verb: “The slave was waiting." Them 
tive was used when a person called or addressed 
one else: “Get me my toga, slave." The genitive 
bled the English possessive, and denoted possess 
origin: “The slave's clothes,” “A child of the sla 
The dative corresponded to the English indirect o 
“He gave the slave his freedom." The accusative Wa 
when the word was the object of a verb: “I saw 
slave.” The ablative followed certain prepositions: 
went with the slave.” The ablative and dative arê lë 
as separate cases, although the forms for this pa 
noun are the same, because some nouns had di 
forms. For example, the word for foot (pes) is pedi 
dative and pede in the ablative. 


stance, Eskimo has one case for the subject of 
transitive verb (“The slave is waiting") or the ob 
of a transitive verb ("I saw the slave”). But Eski 
has a different case for the subject of a transitive М 
(“The slave saw me”), 


Cases in English 


Nouns in English have two cases, the common e 
and the possessive case. The common, or all-p 
Case is the base form of the noun: slave, boy, house, m 
key, man. The possessive case is the base form plus 
writing, "s: slaves, boy's, houses, monkeys, man's: 
speech, this possessive ending is identical with the 
ending. The following pairs are all pronounced ali 
boy's and boys, rats and rats, witch’s and witches. 
form is both plural and possessive, an apostrophe! 
lows the plural ending: boys’, rats’, witches’. 

А Аз the name suggests, the possessive ending ust 
indicates that the noun names a possessor or ownd 
something else: “the boy's car,” “the rat’s nest.” Ой 
however, the possessive indicates meanings other ti 
physical possession. Thus we have the possessive inb 
“the mother’s hat? and “the mother’s child,” alth 
the mother does not own the child in the same 
that she owns the hat. Other examples showing | 
Varied meaning of the possessive аге: “a day's Wo! 
land’s end,” "Shakespeare's plays,” and “а stol 


throw.” Notice that the expression “Hemingway's 

books" has two incanings: books owned by Hemingway 
and books writien by Hemingway. 

Proper nouns ending in s are sometimes written in the 

ive with just the apostrophe and no additional s. 

That is, we may write either “Keats's poems” or “Keats 


poems," “Dickens's novels" or "Dickens novels.” 
Common nouns ending in s are generally written 's (“the 
waitress's husband"), although the ending may some- 
times drop oui in speech. 


An interesting feature in English is illustrated by the 
king of Spain's hat.” The " 
са to Spain, not to king, although the 
hat belongs to ihe king, not to Spain. А rule in English 
states that the possessive always follows the whole pos- 
sesive phrase occurring just before the noun modified 
by the possessi» с: "someone else's hat,” “the man in the 
back row's remark.” 

Standard English has a tendency to restrict the pos- 
sessive to nouns that name people or animals. Nouns 


expression “u 
ending is аца 


referring to inanimate objects sometimes take the pos- 
sessive, but more often the meaning is expressed by an 
of phrase. Thus. we say “the roof of the house," and 
“the trunk of the tree,” rather than “the house's roof” 


and “the tree’s trunk.” 

Pronouns. Six English pronouns—4, we, he, she, they, 
and who—ditler from nouns in that they have three 
cases instead of two. Like nouns, they have a possessive 
case. But, instcad of a common case, they have what 
are usually culled a nominative and an objective case. 
Most of these pronouns have two forms for the posses- 
sive case: 


nom. I we he she they who 

ob. me us him her them whom 

pos. my our his her their whose 
mine ours hers theirs 


t In general, ic nominative is used when the pronoun 
is the subject of a verb (“She did it") or when it is a 
complement alier the verb to be (“This is she”). The ob- 
jective is used when the pronoun is the object of a verb 
ог a preposition: “It hurt her," “They gave the money 
to her.” But even educated persons, speaking informally, 
а n the objective form after is: “It’s me" instead of 
Tes" 

_ Where the possessive has two forms, one is used when 
ìt is a modifier: “My book was lost,” “It was her car." 
The other is used when the word serves other functions, 
such as subject or object: “Mine was lost,” “They 
brought theirs." 

The form whom is not used as much as formerly in 
English speech. Many persons use who in informal 
speech, even when the word is an object: “Who are you 
going with?" In formal writing, the distinction is main- 
tained: “With whom are you going?" “Whom do you 
mean?” Paut ROBERTS 

CASE, ANNA (1889- ), an American dramatic 
Soprano, sang as a member of the Metropolitan Opera 
N mpany from 1909 to 1916. She made her debut in 
Pia York City in 1909 in Jules Massenet's Werther. 

© sang leading roles as Sophie in Der Rosenkavalier, 
and Feodor in Boris Godunov, both in 1913, the first 
hee these operas were performed in the United States. 

nna Case was born in Clinton, N.Y. Scorr Goprawarre 

CASE, CLIFFORD P. See New Jersey (Famous New 
Jerseyites), 


CASE, FRANCIS. Н. See Socr Daxora (Famous 
South Dakotans). 

CASE HISTORY is a record of an individual's personal 
background and history. These records are used by 
various professional people and institutions. 

Physicians keep case histories of their patients, be- 
cause knowing their past illnesses may help in diag- 
nosing their current ones, School officials keep records 
of students as an aid to placement and guidance. The 
personnel department of a company keeps case histories 
of all employees to help determine adjustments in sal- 


tories of the persons they deal with. For example, a pro- 
fessional social worker may be responsible for the wel- 
fare of hundreds of persons. Intelligent use of case his- 
tories enables him to give careful personal attention to 
any individual at any time. 

See also Psycuotocy (Case Histories). 

CASE INSTITUTE OF TECHNOLOGY is a school for 
men in Cleveland, Ohio, Women are admitted to grad- 
uate courses, Case offers work in engineering, chemistry, 
physics, astronomy, and mathematics. Although a tech- 
nological institute, Case requires all students to take 
two courses in humanities and social studies. Courses 
lead to bachelor's, master's, and doctor's degrees. 
Founded in 1880, Case is the oldest technological school 
west of the Alleghenies. For enrollment, sce UNIVER- 
srries AND COLLEGES (table). Rot №, Warr 

CASE METHOD, in law schools, uses actual case de- 
cisions for study. Law students read these decisions and 
discuss the reasoning by which they were reached. For 
nearly a hundred years before 1870, law schools in the 
United States had taught by lectures and individual 
reading of the few law books available. In that year, 
Christopher C. Langdell, a professor at the Harvard 
Law School, introduced the case method of study. He 
collected decisions, or cases decided by appellate courts, 
in a case book. Law students studied these decisions and 
discussed the cases in class. By the carly 1900's, most 
law schools had adopted the case method. Students 
now study statutes and administrative regulations in 
addition to cases. The case method is also used in 
other social sciences. Мйшлзлм Tucker DEAN 

See also LANGDELL, CHRISTOPHER COLUMBUS. 

CASE WORK. See Soctat WORK. 

CASEIN, KAY see in, is the substance in milk that 
forms the curd in cheese making. It separates as curd 
when milk sours. Casein also separates from sweet milk 
when acid or the enzyme rennin is added. Most cheese- 
making processes involve the action of both acid and 
rennin in the form of rennet extract, prepared from the 
lining of calves’ stomachs. Casein is a protein that con- 
tains nitrogen, carbon, hydrogen, oxygen, sulfur, and 
phosphorus. The milk of cows contains approximately 
3 per-cent casein. 

The casein used in industry comes from skim milk. 
The casein curd is washed, dried, and ground. Casein 
is used to size paper, and to make casein paints, a water- 
proof casein glue, and plastic articles. A fabric called 
milk wool is made of casein fibers. Huco Н. SOMMER 

See also CHEESE; FER (Synthetic Fibers); MILK. 
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CASEY JONES 


' Јонх Lurner. 
The 


CASEY JONES. Sex Casey 
CASH refers to money, espe 


sed to describe money that is 


ly ready money 


aid promptly g a purchase of some kind. 
CASH i ¢ of several small coins used in 


India, the East Indies, China, and other Eastern coun- 
tries. The Chinese cash is 
made of copper mixed with 
other metals and has a 
square hole in the center 
for stringing. The Chinese 
name for the coin is ci’ ten. 
The cash was once the most 
common coin of China. 
The central government 
and the governments of 
some of the provinces issued 
it. There were one-cash, 10- 
20-cash coins. 


cash, and 


But the cash has been pass- 


The Chinese Cash is о coin 
obout the size of а quarter. 


ing out of use in China 
since 1919. The cash was 
also a Japanese coin at one time in history. 


CASH REGISTER is a machine that mak 


sales records automatically. 


and keeps 
It shows the amount of 
each sale on a little sign that pops up where both cus- 
tomer and salesman can see it. It prints an “audit 
strip," which gives a complete record of every trans- 
action of business. A meter records the total sales made. 
The totals can be used to arrange records in different 
ways, such as sales of different departments, sales of 
different salespersons, or different kinds of sales. Some 
machines print and issue receipts or records of charges. 
One cash register of this type also prints the amount 
paid by the customer to the cashier, and shows the 
change owed the customer. 

James Ritty of Dayton, Ohio, invented the first prac- 


The First Model of the Cash Register resembled a clock. 
One hand indicated dollars and the other indicated cents, 


tical cash register in 1879. Dayt« 
for manufacturing the machines. Haaay AUD 

See also Rrrry, JAMES. 

CASHBOOK. See BOOKKEEPING (In У 
tions; Additional Records). 

CASHEW, kuh SHOO, or CASH oo, is а 
nut that grows on a tropical plant 
Central America, and other tropica 
plant grows as both a shrub 
and a trec. It will die if 
exposed to frost. In. the 
United States, the plant 
mostly in Florida. 

The cashew tree is an 
evergreen. It grows from 20 
to 40 feet tall, and has large 
green leaves up to 6 inches 
long and 4 inches wide. 
The nut, as it is commonly 
called, is actually the fruit. 
It has a fleshy base that is 
usually bright red. This is 
the so-called cashew apple. 
Both the apple and the nut may be eaten. The nuts ar 
delicious when roasted, and are a popular food in the 
United States. Most of the world’s cashew nuts come 
from India and East Africa. The tree yields a gum used 
as a base in varnish that helps protect books and woot 
work from insects. 

The tree is closely related to the American poison 
ivy. People are sometimes poisoned by allowing the 
skin to touch the tree. The poison is removed from the 
kernels by roasting the nuts before they аге shipped. 

Scientific Classification. The cashew tree is in the fam 
ily Anacardiaceae, The most important kind is genus dae 
cardium, species occidentale. С. А. Rew 

CASHIER. See BANKS AND BANKING (Banking Tems 

CASHIER'S CHECK. Sce Banks AND Bankina (Bank 
ing Terms). 


grows 


Ewing Gallow 
Cashew Nuts are roasted 
and enjoyed widely for thee 
delicious flavor. 


A Current Model of the Cash Register records sales lol 


for different types of products as well as over-all sales. 
National Cash Register 
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CASHMERE, / 


with a 


{SH meer, is a soft, fine wool fabric 
cave. Cashmere woven with a pattern 
үх 1. Sweaters, dresses, and scarves are 
mere. The name cashmere also applics 
the wool of cashmere goats, See also 


fabrics п 
CASHMERE C 
CASHMERE GOAT is a long-haired goat, famous for 
its fine, silk Cashmere goats live in Tibet and 
India. Some been raised in France and Germany. 
The ca: at is a medium-sized animal. It has 
ping са d spirally twisted horns. The goats 
‘the hig caus and mountains are colored deep 
Goa t do not live in such high places are 
ighter cok nd those that live in the valleys and 
mountains are pure white. The goats 
laces have the heaviest fleece. The 
ind the milk is rich. See also Casu- 
VicrOR. Н. CAHALANE 


yellow 


plains below 
that live in « 
meat can be 


MERE; GOAT 


The Cashmere Goat supplies cashmere wool, the downy fleece 
thot lies under the goat's long hair. Ап overage-sized goat gives 
only three ounces of the fleece. For this reason, cashmere wool is 
on expensive produ 


Dickason, Ewing Galloway 


CASIMIR-PÉRIER, JEAN. Sce France (The Third 
Republic). 

CASIMIR THE GREAT. See Porawp (Early History). 

CASINGHEAD GASOLINE. See GasotmE (How 
Gasoline Is Produced). 

CASINO. Scc GAMBLING. 


CASKET. Scc FUNERAL Cusrows (Burial). 

CASLON, WILLIAM. See Tyre. 

, CASPER, Wyo. (рор. 38,930), is the second largest 
City in the state. It lies in a bend of the North Platte 
River in east-central Wyoming, at an altitude of 5,140 
feet. For location, see Wyomine (color map). Tourists 
enjoy hunting, fishing, and winter sports in the nearby 
Medicine Bow Range. 

Casper serves as a trading center for sheep- and cattle- 
ranchers, and as the shipping point of a thriving oil and 
gas industry. The city started as a cavalry outpost, 
known as Platte Bridge Station, and a trading post. 
Casper was founded in 1888. The city, the seat of Na- 
Чопа County, has а mayor-council form of govern- 
pls T. A. Larson 

CASPIAN SEA, KAS pih un, a great salt lake below 
Sea level, is the largest inland body of water in the 
world. It lies between Europe and Asia in the Caucasus 


CASPIAN SEA 


Mountains. Russia surrounds the Caspian Sea on three 
sides, and Iran lies against Из southern shore, Sec 
Russia (color map 

The Caspian Sea covers 164,500 square miles, an 
arca about the size of the state of California. It is about 
750 miles long at its greatest extent, and varies between 
130 and 300 miles in width. During the past several 
centuries, the Caspian has been shrinking in size. be- 
cause the rivers that empty into it bring it less water 
than it loses by evaporation. Large irrigation projects 
built by Russia in the Caspian Basin drain off much 
water from these rivers. The most important rivers that 
empty into the Caspian include the Volga, Ural, Terek 
and Kura. 

The Caspian Sea lies 92 feet below sea level, and has 
no outlet to any ocean. Because seals live in its waters 
some scientists believe the lake was once linked to the 
Arctic Ocean. The waters of the Caspian are less salty 
than ocean waters, and abound with both fresh-water 
and salt-water fish. The Caspian Sea has no tides 
Scattered small islands in the lake have а combined 
area of about 850 square miles. 

Astrakhan, on the delta of the Volga River which 
extends into the Caspian, is an important port on the 
lake. 


}онх D. Isaacs 


The Caspian Sea, between Europe and Asia, has been shrink- 
ing for centuries. In recent yeors, evaporation and other factors 
have rapidly reduced the size of the shallow northern епа. The 
swamps in this area once lay entirely under water. 


B 
` 


V. Baku 
TURKEY A 
A nS 


oi. 
j 
CASPIAN 


AFRICA 


203 


CASS, LEWIS 


CASS, LEWIS 1866), an American states- 
He served from 1813 to 1831 as governor of the 
ory of Michigan, which included what later be- 
came the states of Michigan, Wisconsin, lowa, and 
Minnesota. Cass helped bring civilization to that area. 
He built roads and organized local governments. From 
845 to 1856, he served as a United States Senator from 
Michigan. He was the Democratic candidate for Presi- 
dent in 1848, and served as secretary of state under 
President James Buchanan 

Cass was born in Exeter, N.H., and studied at Phillips 
Academy. He became a lawyer in Marietta, Ohio, and 
served in the War of 1812. He first proposed the doc- 
trine of Popular Sovereignty by which the people of a 
territory could decide for themselves if they would per- 
mit slaveholding. 

CASSANDER. See SALONIKA. 

CASSANDRA, kuh SAN druh, was the daughter of 
Priam and Hecuba, king and queen of Troy in Greek 
epic poetry. According to Homer, her beauty was so 
great that Apollo fell in love with her and gave her the 
power to foretell the future. But she would not love 
him in return. Apollo angrily punished her by ordering 
that no опе should ever believe her prophecies. 

Cassandra repeatedly warned her countrymen not to 
keep Helen of Troy a captive, but they paid no atten- 
tion. She begged them in vain not to take the Wooden 
Horse inside the walls of Troy. 

Cassandra was praying at the altar of Athene when 
Troy fell. Agamemnon took her to Mycenae as a slave. 
There Clytemnestra and Aegisthus murdered her. 

The story of Cassandra has been told often in litera- 
ture. Schiller, Rossetti, and Oliver Wendell Holmes 
made her the subject of poems. Euripides tells of her 
fate in his play The Trojan Women. О. M. Peart 

See also Troy, ог плом. 


was 


W. B. HESSELTINE 


Cassandra Foretold the Future but warned the Trojans in 
vain of their impending disaster, according to Greek legend, 
Culver 


CASSATT, kuh $4] 


MARY (1845-1926), N 
bly America's most fa 
woman painter, is 


known for ! 
tures of mothers and eh 

dren. She brought a dei 
cate feeling and color sens 


er sensitiy 


to her etchings and cde 

prints. One of her paing 

7 ings, After the Bath, арап 

pr in color in the Pamm 
article. Miss Са 


Brown Bros. 
Mary Cassatt 


associated 
Impressio list movement in 
painting. She became a 
close friend of Edgar Degas, who influenced her style 
greatly. She exhibited with the Impressionist group 
Miss Cassatt was born in what is now Pittsburgh, and 
studied at the Pennsylvania Academy of Arts. She spent 
most of her life abroad, and settled in Paris in 1868 
against her father’s wishes. ROBERT GOLDWATER 

CASSAVA, kuh SAH vuh, is a small shrub of South 
America, the roots of which are eaten and are used ta 
make tapioca. Cassava is related to the castor bean and 
the Pará rubber tree. It is raised in the southern United 
States and other warm regions. 

There are two main kinds of cassava. Bitter cassava 
is used to make tapioca, and sweet cassava has roots that 
are eaten like potatoes. To make tapioca, the bitter 
cassava root is ground and thoroughly washed to re 
move the prussic acid that it contains. Because of this 
acid, it cannot be eaten raw in the way people eat 
sweet cassava. 


Scientific Classification. Cassava is in the family Euphor 
biaceae. Bitter cassava is genus Manihot, species esculenta 
Sweet cassava is M. dulcis. JULIAN C. CRANI 


See also Tapioca. 


The Cassava Plant grows only in a warm, tropical climate. Rook 
of the bitter cassava are ground and washed to make tapioct. 
Ewing Gallowal 


H ih uh, is any one of a group of plants 
v trees, shrubs, and herbs. They grow 
warm temperate climates. Some bot- 


CASSIA, ( 
that includes 
in tropica! < I 
anists placc 
group. Cass 


than 400 different species in this 
п Africa and from India supply the 
aves, used as a laxative. Several kinds 
d in the United States. These include 
nts as wild senna and partridge peas. 
bark of a plant of the laurel family. It 


пла, or dri 
of cassia gr 
such herbli k« 
Cassia bark \ 
tastes like ci оп. 

Scientific Clos sification. True cassias belong to the pea 
or pulse far I African cassia is genus 
Cassia, speci Indian cassia is C. angustifolia. 
Wild senna is lica. Partridge peas are C. fascie- 


minosat. 


ulata. HAROLD NORMAN MOLDENKE 
See also C ; PARTRIDGE РЕА. 
CASSINO, 7 noh (pop. 8,390), is an Italian 


town on the 
province. For 
mous Benedic 
the home oí 


iks of the Rapido River in Frosinone 
cation, see IrALY (color map). The fa- 
e monastery of Monte Cassino has been 
»edictine monks since A.D. 529. Fierce 


fighting took place in Cassino during World War II, 
when German troops made a stronghold of the city and 
resisted Allicd attempts to seize it. SHEPARD B. Стооси 


Cassiopeia Is Called "The Lady in Her Chair.” 


CASSIOPEIA, Kas ih oh PEE yuh, is an easily seen 
constellation of the Northern Hemisphere. It is located 
on the side of the North Star opposite the Big Dipper, 
and about the same distance away. Five of the brightest 
stars in Cassiopeia form a sprawling, irregular letter W. 
In Greek mythology, Cassiopeia was the mother of 
Andromeda and the wife of Cepheus. Because of her 
mother's vanity, Andromeda was chained to a rock in 
the sea. See also Astronomy (color picture, Constella- 
tions of the Northern Sky). I, M. Levirr 

CASSITERITE, kuh SIT ur ite (chemical formula, 
SnO») is the only important mineral ore of tin. It is 
Sometimes called tinstone. Cassiterite usually has а 
slight metallic luster, with a brown or black color. It 
usually occurs in veins associated with quartz, and is 
either in or near granite rocks. Malaya provides a third 
of the world's tinstone supply. Indonesia and Bolivia 
are also major sources. See also TIN. Warrer J. Moore 


CASSOWARY 
CASSIUS LONGINUS, CASH ih us ѓайа JI nus, GAIUS 
( ? -42 в.с.), was a Roman general who, with Marcus 


Junius Brutus, led the conspiracy against Julius Caesar 
He had 
earlier led a fleet for Pompey against Caesar. Caesar de- 
feated Cassius, but pardoned him and appointed him 
praetor (see PRAETOR). After Caesar's murder, Cassius 
fled east, where Mark Antony and Octavian defeated 
him in the battle of Philippi. He then committed sui- 
сїйсє. 


Cassius was one of Caesar's assassins in 44 n. 


Сиязткж G. STARE 

See also Brurus, Marcus Junius; CAESAR, GAIUS 
Junius. 

CASSOWARY, KAS oh wEHR ih, is а large bird that 
looks like an ostrich. It is related to the emu, and lives 
in northeastern Australia, New Guinea, and nearby 
islands. The bird has a thick body, and long legs and 
neck. The common cassowary is about 5 feet high and has 
three toes on each foot. It has brownish-black feathers 
so thin they resemble hairs. The head and neck are 
brilliant blue, purple, and orange, and the head is 
topped by a bony crest somewhat like а rooster's comb. 

The cassowary is a timid bird and does not like the 
sunshine. It builds its nest of leaves in thick woods and 
comes out only in the morning and evening to search for 
food. Natives wear cassowary feathers as head orna- 
ments. They also make rugs from the feathers. 

Scientific Classification. Cassowaries belong to the 
family Casuariidae. The common cassowary is genus 
Casuarius, species casuarius. ALDEN Н. MILLER 

See also Bro (Interesting Facts About Birds [Most 
Dangerous]); Emu. 


The Cassowary can sprint at speeds of nearly 40 miles on 


hour. It can also leap 6 or more feet in the air with ease. 
Now York Zoological Society 


CAST AND CASTING. Casting is a method of shap- 
ing an object by pouring a liquid into a mold and letting 
it harden. The shaped object is called either a cast or 
à casting. Casting is used to make thousands of articles, 
including tools, machine parts, toys, and art objects 
such as statuary. The Egyptians cast bronze in molds 
over 3,500 years ago. Today, plastics, iron, steel, alu- 
minum, ceramics, and many other materials are used. 

Patterns for Casting. Before materials are cast, 
workers make a wood or metal pattern of the article 
to be cast. These patterns are later used to make the 
molds from which the actual castings are made. Pat- 
terns may be made in several ways, depending on the 
size of the article and on how many times the mold will 
be used. Solid, or one-piece, patterns are called /oose 
patterns. They are generally used when the object is very 
large and when only a few pieces of the object will be 
needed. A match-plate pattern is made by splitting the 
pattern in two halves, A split pattern consists of two 


Misco Precision Casting Co, 


Precision Casting begins 
with a hinged steel die, left. 
The pattern for the casting is 
made by injecting liquid wax 
into the die. A mold is then made 
from the finished wax pattern. 


Molds from Wax Patterns 
аге made by dipping the wax 
into a plasterlike material, 
right, until a }-inch coating 
forms. The coating has a hard 
finish that will not melt, 


CAST AND 
CASTIN 


Assembly-Line Casting 
gins by making а mold of 
object that will be cast, А 
consists of two halves thot 
be fitted together, The сой 
is formed by pouring me 
metal into the mold, 


MOLDING SAND 


Sand Casting is done in û 


mold made by packing 
sand around а pattern. M 
poured into the mold takes 


shape of the pattern. | 


halves that can be fitted and held together with pin н 
Types of Molds. Most metals are cast in green sante 
which is a mixture of sand, clay, water, and a Ып 
to hold the sand grains together. A dry sand mold 1 
à smoother casting surface. It contains а special bin 
The surfaces of a dry sand mold are dried with an op 
flame before the mold is poured. Permanent molds, 
of metal, are used for special types of castings. ; 
How Castings Are Made. Metal is usually cast in 
sand mold. If an object, such as an iron dumbbell, 
to be cast from a split pattern, one half of the pata 
is placed on a board, with its flat side down. The boat 
is surrounded by two loose-fitting wooden or mesi 
boxes. Together, these boxes make up a flask. Da 
sand is packed firmly around the pattern to fill 
space between the pattern and the sides of the flask. Tl 
board is removed, and the other half of the pattem Y 
fitted to the first half. Sand is then packed around f 
The top half of the flask with its sand is called tht 


о Precision Casting Mu 


The Mold for a Casting is 
made by pressing o pattern 
into two beds of firmly pocked 
sand. Each bed contains half of 
o mold, The beds are matched 
and locked tightly together. 


» Manufacturing Co. 


Molten Metal Is Poured 
into the molds. After cooling, 
the mold framework is emptied 
onto a shakeout screen, The 
screen vibrates and shakes the 


casting loose from the mold. 
Link. felt Co 


n MOLD, CAVITY Sale 


SN 


The Flask co 
ports that fost 
casting. The 
and the bottom i 


The Drag, or bottom half of 
the flask, contains the mold 
cavity that fills with metel 
to form a casting. 


nsists of two 
) together for 
is the cope 
the drag. 


cope. The lx 
the drag of the 


: half is called the drag. The cope and 

1014 are fitted together after the pattern 
ıoved from the sand. A small opening 
called a gate is formed in each end of the cope so the 
metal can be poured into the mold. A cavity can be 
made in a casting by suspending a hard clay object 
called a core in the mold. When the metal is poured into 
the mold, it cools quickly and forms a solid. The sand 
is then broken away. 

Other Types of Casting. In pit molding, extremely 
large castings are molded in a deep pit. It takes several 
days or even a week to make a mold and complete the 
casting in a pit mold. In centrifugal casting, moles are 
rotated rapidly while the metal is being poured. The 
centrifugal force of the rotation forces the metal to 
the inner surface of the mold. 

Three processes are used to make precision castings: 
(1) shell molding, (2) die casting, and (3) the lost wax 
process, In shell molding, the copes and drags are from 


has been re 


CASTING GATE 


Diagrams courtesy of American Foundrymen's Society 
The Cope, or top holf of The Final Casting hos the 
the flask, contains a pouring exact shape of the potter. 
basin, or channel, through When the costing cools, the sand 
which metal is poured. and the sprue are broken away. 


1 to $ inch thick, and are held in place by clamps or 
weights. The pattern is heated to about 500?F. It is 
then placed in the molding material, which consists of 
fine sand and a plastic substance that holds the sand 
together when heat is applied. In die casting, the melted 
metal is forced into a mold, and the castings are mechan- 
ically removed when they cool. In the /ost wax process, 
moist plaster of Paris is placed around a wax pattern. 
'The mold is heated or baked, and the wax runs out, 
leaving a precise mold. This process is used to make 
dental plates and to shape metals that cannot be 
shaped by the usual factory methods. Wi.iwG., N. Heer 


Related Articles in Мокір Book include: 


Aluminum Glass (How Glass Is Plastics 
(Castings) Shaped; pictures) Pottery 

Die and Iron and Steel (Cast Iron; Sculpture 
Diemaking Continuous Casting) (Casting) 

Cast Iron Patternmaker 

Foundry 


The Mold Is Heated in a fur- 
nace to melt the wax from the 
inside of the plaster shell, Hot 
metal is then poured into the 
shell. When the metal cools, the 


shell is broken away. 
Misco Precision Casting Co. 


The Finished Casting, right, 
is an exact copy of the original 
pattern made by the die. In 
precision casting, it is possible 
to make parts accurate up to 
тю of an inch. 

Misco Precision Casting Co. 


CAST IRON 


CAST IRON is an iron that contains so much carbon 
that it cannot be shaped at any temperature. Commer- 
cial cast iron is an alloy of iron, carbon, and silicon, and 
contains small amounts of manganese, phosphorus, and 
sulfur. There are several different alloys. Cast iron is 
known for its hardness, brittleness, and heaviness. It is 
an important construction material, because it is cheap 
and can absorb great shocks. It is widely used for engine 
blocks and machinery frames. See also [RON AND STEEL 
(Cast Iron) WiLLiAM G. N. Heer 

CASTALIA. See PARNASSUS, 

CASTANETS, xas tuh NETS, are a small percussion 
instrument of indefinite 
pitch. Each castanet is a 
spoon-shaped clapper made 
of a hard wood. In the 
original Spanish form, two 
castanets are tied together 
in pairs. A dancer carries 
a pair in cach hand and 
clicks them together to add 
a rhythmic accompani- 
ment. For orchestral use, 
Castanets are tied on both 
sides of a small wooden 
paddle, and the performer 
uses only one pair. The 
instrument is ancient and 
characteristically Spanish. THEODORE M, FINNEY 

CASTE, cast, is a word from the Portuguese that 
means family, strain, or race. It usually refers to the 
groups of society into which the people of India are 
divided by religious laws. But in a general sense, it 
means an hereditary division of any society into classes 
on the basis of occupation, color, wealth, or religion. 

India has a more firmly established caste system than 
any other country. It originated about 4,000 years ago 
when the Aryans came into India, Т hey conquered the 
people of the Indus Valley, a highly cultured group 
who could not be enslaved. The Aryans developed the 
caste system to control the Indians and keep them 
separate. However, the two racial groups mingled, and 
caste became a division based on means of livelihood. 

Four castes were formed. Priests and scholars, who 
were supposed to establish and preserve the ideals о! 
the nation, were the Brahmans. The rulers and warriors 
were called Ashatriyas. Artisans and merchants became 
the Vaisyas. Unskilled workers were called Sudras. Al 
others who did not belong to any of these groups were 
called pariahs, or outcastes and “untouchables.” Per- 
sons who committed serious crimes were made pariahs 
and called Chandalas (criminals). 

As time went by, the castes became rigid socia 
divisions. No one could rise to a higher level of society 
than the one into which he was born. No marriages 
took place between castes. Manu's code said that а 
person would be born again into a higher caste, if he 
lived righteously and followed the code rigorously (see 
Manv). 

Major castes later divided into subcastes. In southern 
India, more than 2,000 subcastes developed. As a result, 
the caste system, intended to stabilize and strengthen 
society, degenerated into class hatred and rigid division 


Ludwig & Ludwig 
Castanets ore so colled be- 
cause they look like chestnuts, 
the Latin word for which is 
costanea. 
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that hindered the progress of the entire Indian Nation 
Buddhism, India’s principal religion at one time 
struck а blow at the caste system, because it taugh: 
universal brotherhood and love. Some courageous His 
du leaders, such as Mohandas K. Gandhi, disregarded 
caste rules in their effort to aid the outcastes, As а resi, 
of these efforts, the Indian Assembly outlawed us 
touchability in 1947, and granted ful! social status з 
outcastes. In 1955, the government passed a law mak. 
ing discrimination against untouchables a punishable 
offense. GEOR NOEL Manaw 
See also BUDDHISTS; GANDHI, MOHAN DAS K.; Hinpys 
CASTELLANOS, kahs tay LYAH nols. JULIO (190% 
1947), became one of Mexico’s outstanding artists, His 
frescoes, theater decorations, and lithographs are of 
high quality. His paintings have been exhibited in 
many cities of the United States as well as in Mexico 
Castellanos was born in Mexico City. ковғат C. Surs 
CASTELLIO, SEBASTIAN. See CALVIN, JOHN. 
CASTILE AND ARAGON, kas TEEL, AR uh gahn, 
were two separate and powerful kingdoms of Spain. 
"They were united in 1479 by the marriage of Ferdinand 
of Aragon and Isabella of Castile, the monarchs who 
later earned a place in American history through their 
association with Christopher Columbus. The combined 
territories formed the heart of the modern kingdom ol 
Spain. Aragon extended over the northeastern part of 
the peninsula, and Castile occupied the greater part of 
present-day Spain, extending from the Bay of Biscay 
southward. In the struggle against the Moors, Castile 
had always played a leading part, and the additional 
strength gained from its union with Aragon made pos 
sible the death blow to Moorish dominion in Europe 
(see Moor). The language of Castile is still the literary 
language of Spain. 
The modern province of Castile was divided into Old 
and New Castile and subdivided into provinces. Aragon 
was divided into three provinces. 
See also FERDINAND V; ISABELLA I; 
Spain (History). 


Warrer C. LANGSAM 
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Aragon during the Reign of King Ferdinand (a); Today (b) 
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CASTILLA, ‘als TEE yah, RAMON (1797?-1867), 
one of Peru's great statesmen, served as president of 
Peru from 1845 to 1851 and from 1855 to 1862. A mod- 
erate liberal, he gave Peru its first period of peace and 
stability. He encouraged the guano and nitrate indus- 
tries, railroads, and the telegraph. He abolished Negro 
slavery and ended payment of tribute by the Indians. 
He extended suffrage. 

Castilla was born at Tarapacá, Peru (now part of 
Chile). In 1821, he joined the independence forces in 
Peru, which were led by General José de San Martin 
(see San Marrin, José DE). Haroto E. DAVIS 

See also Peru (The Republic). 

CASTILLO DE SAN MARCOS NATIONAL MONU- 
MENT is in Saint Augustine, Fla. It includes the oldest 
masonry fort in the continental United States. The 
Spaniards started its construction in 1672. The 19.90- 
acre monument, formerly called Fort Marion National 

onument, was established in 1924. 

CASTILLON DAM is situated in the limestone gorge 
of the Verdon River in the southeastern section of 
France. It lies about 18 miles southwest of Puget 
Théniers. The dam is 325 feet high. It is 51 feet wide 
at the base, and 600 feet across at the crest. This arch- 
type dam forms a reservoir that can store about 109,000 
acre-feet of water. There is a small hydroelectric power 
plant at the dam, and the dam also furnishes water for 
irrigation. Work began on the dam in 1926, but was 
Stopped in 1930. The construction of Castillon Dam 
Was resumed in 1945, and completed in 1948. See also 

АМ. Ronert E. DICKINSON 

CASTING. See Casr AND CASTING. 

CASTING, in fishing. See Fisunc (Kinds). 
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Diagram of о Evropean Castle 
of the Early Middle Ages 


CASTLE, КА$”/, was the residence and stronghold of 
a feudal lord. The word castle comes from the Latin 
castellum, meaning fort. The castle developed both from 
the fortified camps the Romans built in conquered ter- 
ritories, and from wooden halls of military chiefs. 

Castle Life. Castles became important in the days 
of feudalism when Europe was in a state of war almost 
all the time. Besides operating as a fortress and residence, 
a castle served as a prison, armory, treasure house, and 
center of local government. Often villages grew up 
around the castle. Later, when the towns gained their 
freedom from feudal domination, the castle became 
part of a town’s defenses. See FEUDALISM. 

Defense of a castle depended on its position. Some 
castles were built upon hills almost impossible to climb. 
Many examples of this type are found in Spain, Italy, 
and on the heights overlooking the Rhine River in Ger- 
many. Builders constructed other castles on level 
ground. In England, earthworks protected the earliest 
castles, which were constructed partly of wood. The 
conquering Normans built heavy stone walls, A moat, 
or a deep ditch filled with water, surrounded the castle. 
A drawbridge, which could be raised or lowered, lay 
across the moat. 

Parts of a Castle. Battlements, or parapets with open 
spaces, crowned the high, thick outer walls of the 
castle. Merlons, or high, solid parts, made up the vertical 
outlines of the battlements. These protected the fighters, 
who stood behind them. The open spaces between the 
merlons were called embrasures. Battlements projected 
out over the walls and had holes in their floors for 
dropping stones or boiling liquids on attackers. Ram- 
parts, on which fighters stood, ran along the inside of 
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Burton Hol Ewing Gall 
Turreted Alcázar Castle towers over Segovia, Spai 
Kings of Castile and Leon once lived in this fairy-tale castle, 
which is perched on a 260-foot bluff above two rivers. 


Château du Moulin at Lassay is one of the many 
castles that dot the countryside of France. А drawbridge 
across the broad moat is the entrance to the castle, 


Imposing Boldt Castle, on Heart Island, N.Y., in 
the Saint Lawrence River, dates from the late 1800's, 
It is one of the few castles in the United States. 


Warwick Castle overlooks the River Avon in central England 
The castle site dates from the time of William the Conqueror 


the battler Towers stood at intervals along the 
Salis. T wers had narrow slits through which 
people huri rows, spears, and rocks. A portcullis, or 
armored ga otected the main entrance. 

An oper called a bailey or ward, lay inside the 
castle walls strongest part of the castle was the 
donjon or 4 This was often a towerlike structure, 50 
to 60 fect | with thick walls. The keep was designed 
to be casils nded, even if the enemy had captured 


or destroy« st of the castle. The keep also doubled 
as the resic of the feudal lord and his family. The 
thick keep left only a small space for rooms 
inside, and inhabitants had little privacy. People 


probably he basement of the keep for storage. 
Wells wer located there. The servants and a gar- 
rison of so often lived on the first floor, and the 
lord on tł та. In the later Middle Ages, castles 
were replac moated manors in England, and by 


châteaux in France (see CHATEAU). BERNARD LEMANN 


Sec also I ›РЕ (color pictures); DENMARK (picture); 
Міри Aces (Life); SPAIN (picture); Wares (picture). 
CASTLE is the family name of two internationally 


m dancers, who were husband and wife. 
ıı: (1887-1918) and IRENE Foote (1893?- 


famous ballrox 
VERNON СА 


),inver new steps in social dances, including the 
one-step, the Castle Polka, Maxixe, and Hesitation Waltz. 
Vernon Castle was born in Norwich, England, and 


Irene in New Rochelle, N.Y. They won their first fame 
in Paris in 1912. DomarHi BOCK PIERRE 

CASTLE CLINTON NATIONAL MONUMENT is in 
New York City. It served as military headquarters for 
the United Siates Army in New York during the War 
of 1812. The building was later used as an entertain- 
ment center, immigration station, and aquarium. The 
one-acre monument was established in 1950. 

CASTLE GARDEN. See New York Crry (Interest- 
ing Places to Visit [Battery Park]). 

CASTOR AND POLLUX were twin heroes in Greck 
mythology. They are often called the Dioscuri, which 
means the sons of Zeus (Jupiter). Yet it was said that 
only Pollux was Zeus’ son, and that Castor was the 
son of Tyndareus, the husband of their mother Leda. 
Helen and Clytemnestra were their sisters. The two 
brothers were good companions and became, as gods, 
patrons of athletes and protectors of sailors at sea. They 
had power over the winds and the waves. 

They quarreled with their brothers-in-law, Idas and 
Lynceus. Idas killed Castor. Then Pollux and Zeus 
killed Idas and Lynceus. Pollux, an immortal as the 
son of Zeus, begged to die so that he would not be 
Separated from his brother, They were placed together 
in the sky in the constellation Gemini, or The Twins (see 
Geant). Another version of the story is that the brothers 
Spend one day in heaven, and then descend the next 
day into the lower world. Josep FONTENROSE 

CASTOR OIL is a colorless oil used as a laxative. 
When fresh, it is clear and sticky. Castor oil gently irri- 
tates the walls of the intestines and causes them to 
Perform their function. If used too frequently, castor 
oil may cause constipation. Castor oil is widely used as 
а medicine, but a large number of industrial processes 
use most of it. Castor oil for medicine and for industry 
Comes chiefly from India and Brazil. 

The Castor-oil plant belongs to the spurge family, and 
Stows in India, Italy, Africa, and the United States. 


Castor Ой Plants beor 
spiny fruits thot contol the 
oil-producing Беста. 


протне Neiden eed Beene 


The castor-oil plant grows 
3 to 15 feet high. The spiny 
fruits, or beans, which con- 
tain the seeds, can be picked 
from July to the first frost 
The seed is extremely poi- 
sonous, if eaten. Industry 
uses castor oil in the prep- 
aration of certain foods and in the manufacture of art 
paints. It is also used to make many dyes used to 
color textiles, and as a lubricant for boat and air- 
plane engines. Jet airplanes use large quantities as a 
lubricant, because it keeps its viscosity over extreme 
ranges of temperature. 

Scientific Classification. The castor-oil plant belongs to 
the family Euphorbiaceae, It is genus Ricinus, species 
communs. 

CASTOREUM. Sce Beaver (Beavers and Human Be- 
ings). 

CASTRO, CIPRIANO. See VENEZUELA (Strife and 
Dictatorship). 

CASTRO, FIDEL (1927- ), is the dictator of Cuba 
He overthrew President Fulgencio Batista, who fled 
from Cuba on Jan. 1, 1959. Castro claimed he was 
fighting to restore the freedom of the Cuban people. 
But in May, 1961, he declared Cuba a socialist state, 
and said there would be no more 
ment started land reform and housing programs, nation- 
alized education and most business and industry, and 
signed trade agreements with communist countries. 

Castro was born in Oriente Province, and was gradu- 
ated from the University of Havana in 1950. He tried to 
start a revolution against Batista by attacking the 
fortress at Santiago de Cuba on July 26, 1953. Govern- 
ment troops captured Castro, and he was sentenced to 
15 years in prison. But Batista released him in 1955. 
Castro then organized a rebellion called the 26th of July 
Movement. In 1961, Castro forces defeated an invading 
rebel group that had U.S. backing. Harvey L. Jounsox 

CASUALTY INSURANCE. See Insurance (Casualty, 
Surety, and Fidelity Insurance). 

CASWELL, HOLLIS LELAND (1901- — ), an Ameri- 
can educator, became a noted authority on curriculum 
planning in schools. In 1954, he became president of 
Teachers College, Columbia University. He directed 
surveys of curriculum prac- 
tices in several school sys- 
tems and wrote several 
books and articles оп the 
subject (see CURRICULUM). 
Caswell joined the editorial 
advisory board of THE 
Wonrp Book ENcvcLo- 
РЕША in 1936, and became 
its chairman in 1948. He 
was born in Woodruff, 
Kans. GALEN SAYLOR 

CASWELL, RICHARD. 
See NortH CAROLINA (Fa- 
mous North Carolinians). 
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elections. His govern- 


Hollis L. Caswell 
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CAT is a popular house pet and one of the smartest 
animals. Cats make faithful. friendly companions, But 
they are independent and want their own way. That is 
why it usually takes longer to train a cat than a dog. 
Many cats help man by killing rats and mice in homes, 
stores, warehouses, and farm buildings. Sometimes cats 
kill songbirds. But cats can be trained to leave birds 
alone. 

Cats have good memories. They remember persons 
who have treated them kindly and those who were cruel 
to them. Men have kept these clean, playful animals as 
house pets since the days of ancient Egypt. Cats like to 
imitate human actions, such as turning doorknobs and 
ringing doorbells. Some cats turn on water faucets and 
take a drink, after testing the temperature of the water 
with a paw. Cats can be taught to do many tricks, But 
they seem to have pride. Often they appear to refuse 
to do something that might make them look silly. 

Cats can see better in dim light than man or any 
other animal. Their eyes shine in the dark. Cats also 
have keen smell and hearing. Cats purr when they are 
happy, and hiss or growl when they are angry. They 
“meow” to attract attention when they are hungry, or 
want to enter or leave the house. Cats usually arch their 
backs when they meet an enemy or are frightened, 
Their fur stands on end and their tails puff up. This 
makes even kittens seem larger and fiercer than they 
really are. 

The house cat is related to wild animals such as 
the lion, tiger, leopard, panther, and jaguar. All these 
animals are members of the cat family, and are alike 
in many ways. Cats are clever hunters. They can steal 
up on an enemy swiftly and quietly on padded feet, 
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Smoke Persian 


Red Tabby 


Shostal 


Or they may wait patiently for an unsuspecting animal 
to come close so they can spring suddenly. All cats cat 
meat. They use their sharp claws and tecth to tear 
their food. The claws also help them to climb trees 
when they are searching for food or running away from 
an enemy. House cats are divided into several breeds 
and color types. Some breeds, such as the Manx, have 
no tails. 

Cat lovers exhibit their finest pets at cat shows 
throughout the United States and in many other coun- 
tries. These people are called cat fanciers. There are five 
national cat associations and about 160 cat clubs in the 
United States and Canada. 


Breeds of Cats 


Cats are divided into two main groups: short-haired 
and long-haired. Cat associations in the United States 
usually recognize seven short-haired breeds and one 
long-haired breed. Short-haired breeds, often called 
Shorthairs, are Domestic Shorthair, Siamese, Burmese, Abs 
sinian, Russian Blue, Manx, and Rex. The long-haired 
breed is called Longhair. 

Domestic Shorthair Cats are the best known and most 
popular of all breeds. Although they are sometimes 
called “alley cats,” they have taken some of the highest 
honors at cat shows. Domestic Shorthair cats have short, 
soft, shiny coats, They may be one color or a mixture 
of colors. 

These easy-going, faithful, and home-loving cats are 
among the most affectionate and even-tempered of all 
breeds. Proud and fearless, they are able to take cate 
of themselves under almost any conditions. Domestic 
Shorthair cats appear in more sizes than other breeds: 


Linhon, Rapho-Guiliumette 


White Longhair 


Most of t we medium-sized, with slender but 
muscular | 

The stri bby variety of Domestic Shorthair cat 
is the ¢ f cat known to man. Many persons 


we direct descendants of the African 


believe the 
wildcat, w! ame the first cat to be domesticated 
by man. 

Siamese Cats usually appear in two color types: seal 
point and b! int. The seal point is more common. 
The seal point Siamese cat has a light-colored body with 
These darker 


darker-col ws, face, feet, and tail. 
markings a illed “points.” Blue-point Siamese cats 
have the sa body color, but their points are blue 


brown. Chocolate-point, lilac-point, and 

iations of the two color types. 

of Siamese cats may be slightly crossed, 

ay be a little kinked. Siamese kittens 

and develop their full adult colors with- 
sleek hair covers the long, slender 


cats. 


instead of d 
red-point arc 
The blue ev: 
and their tail 
are born whit 
in a year. 5! 
bodies of Siamese 
Siamese ‹ 


cem less independent than other breeds. 
They depend on their human friends more than other 
са do, and utter loud, mournful “meows” until they 
receive attention. The deep “meow” of a Siamese cat 
sounds somewhat like the growl of a dog. 

Siamese cats were first brought to the United States 
from England in 1895. More Siamese cats live in the 
United States, England, and other countries today than 
in "Thailand (Siam). These “royal cats of Siam” lived 
mn the palaces and temples of Thailand for more than 
200 ye but they may also be found throughout 
that country. А 

Burmese Cats were brought to the United States from 
Burma in 1930. Their bodies are similar to the Siamese, 
and they sometimes are thought to be a color variety 
of the Siamese breed. The rare Burmese breed has a 
solid seal-brown coat, sometimes shading to light brown 
on the chest and underbody. The eyes of the Burmese 
Cat are a brilliant golden yellow. These animals have a 
dignified, aloof manner, but they make affectionate 
and loyal pets, Ў 
отеп Cats probablyoriginated in ancientEgypt, 
Ethicon: oor bred and raised in Abyssinia (now 

lopia) for hundreds of years. They look much like 


Burmese 


the Domestic Shorthair cats of the United States except 
r. The 


own 


for the ticking, or dark-colored tips of their h 


coloring of Abyssinian cats ranges from reddish-l 
with dark-brown ticking to silver with black ticking 
the warm brown hues are the most popular. Abyssinian 


cats have green, yellow, or hazel eyes 
Abyssinian cats seem to be more sensitive than most 
other cats, But they make friendly and loyal pets if 
treated kindly and gently. The graceful Abyssinian 
*meows" in an unusually soft voice. It is a medium-sized 
cat with a long, tapering tail, small paws, and large, 
s. English cat fanciers breed and raise 


beautiful ey 
large numbers of Abyssinian cats, but not many of this 
breed live in the United States. 

Russian Blue Cats have short, thick fur, and bright 
green eyes. The Russian Blue is a large cat, and has 
been called “the king of the short-haired cats.” It has 
a long, muscular body. It moves gracefully on long, 
The face of the Russian Blue is wedge- 
1 is seldom seen 


nimble leg: 
shaped, with a flat forehead. This bi 
in the United States, but it is popular in England 

Manx Cats arc a strange-looking breed with no tails. 
Their hind legs are longer than their front legs. Some- 
times Manx kittens аге born with short tails. but the 
true Manx is taill Manx cats have short backs and 
high rumps. They run with a hopping, rabbitlike gait, 
because of their longer hind legs. But Manx cats can 
run faster and longer than most other cats. These tail- 
less cats originally lived on the Isle of Man in the 
Irish Sea. They were brought to the United States 
about 1820. 

Rex Cats have soft, unusually curly coats. The curls 
cling close to the body of the cat like a marcel wave. 
Even the whiskers of the Rex cat are curly, The Rex 
has the same colors as the Domestic Shorthair. The 
breed was developed from a mutation first seen in Great 
Britain in 1953 (see Mutation). Two cat associations 
recognized the Rex in 1959. 

Longhair Cats resulted from the interbreeding of 
Persian and Angora cats. Persians and Angoras were 
brought to the United States during the 1700’s by 
traders from the Orient. Angoras originally came from 
Angora (now Ankara), Turkey. Persians came from 
Persia (now Ivan) and Afghanistan. 
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few pure 


Ms tine and 
Angoras 


I ` Ang as Still live ir 


scall 


like raccoons. 


^ s hav bodies, long ears and noses, 


silky fur covers 


lar of hair, circles the 


United States look like 


bodies with round 
Their 
a ruff around 
I x, thick fur is less silky than that of 


il ears. tails are 


have 


t more dignified 
the 


ices a 


They do not have 
f short-hai red breeds. But they seem 

| Иш coats and fluffy collars. 
The Pcke-faced cat is a red or red-tabby Longhair cat, 


se defect. It is not a separate breed, 
aricty of the Longhair breed. These 
А the wrinkled face, 


rotruding eyes of the Pekingese dog. 


nose, 


cat associations recognized another 


air called the Himalayan. Cat fanciers 


developed this cat by 


crossbreeding Siamese and Per- 
sian cats. Himalayans have blue eves and long-haired 
ıt coats with the dark points of the Siame 

Rare Breeds. Some types of cats have developed as 


' or variations, of the recognized breeds. Many 
зе types completely disappear after a short while. 
: are seen only in that part of the world where the 


appens to occur. 


an cats have large ears, long noses, and short 
whiskers, and are believed to be a variation of the Sia- 
mese cat. Some Australian cats have no whiskers at all. 


: Tibetan Temple catis seldom seen outside of China. 


It is marked like the Siamese cat 
darker in color. Paraguayan cats arc 


They have been bred 


is larger and 
iller than mat 
more than 


domestic cats. 
years 

Long, droopy ears identify the 7 
eared cats of China. Black marki 
and the back of the Japanese 
like a Japanese kimono. 

Other rare types of cats include th 
Malay cat; the Oriental Bobtailed, ox 
the yellow-eyed Maltese cat of Thailand 

Colors and Markings. Both short- 
haired cats appear in solid colors or a 


us-eared or. 


the should, 
imona cat look somewhat 


ше, kinktailed 
illess, cat; and 


ured and Її 
ixture of colga. 
Cat experts often breed cats for certai markings, sudi 
as striped tabby or blotched tabby. Female cats have 
commonly been called tabbies. But cat fanciers use the 
term tabby to mean the stripes and colored patches @ 
the cat’s body, rather than that the cat is a female 
The term comes from the French word tabis, meaning 
taffeta silk. 

Striped labbies are sometimes called tiger cats, They 
usually have gray bodies with black horizontal stripes 
across the face and black vertical str ipes down the sides 
Striped tabbies of other body colors arc referred to by 
their color, such as red tabby or silver tabby. Most 
striped tabbies have black stripes, but red tabbies have 
dark red stripes. Cat fanciers call cats табай 
tabbies. 


these 


A blotched tabby has swirls, or colored patches, covering 
its body. Blotched tabbies usually have a diamond 
shaped patch at the base of their necks, and wing 
shaped markings on their shoulders. They appear й 
many color combinations. 

The rare tortoise-shell cat has black, orange, and 
cream patches of varied patterns on its body. Calig 
cats, sometimes mistaken for tortoise-shell cats, have 
white patches along with the other colors. For some 
unknown reason, tortoise-shell and calico cats am 
usually females. Most male cats with these colored 
patches cannot reproduce. 


Siamese 


IN DAYUGHT 
kis closes ю 
shut out glore 
IN DARKNESS 
kis open: to 
let in [ight 


ACTION OF A CAT'S EYES IN LIGHT AND DARKNESS 


Solid-color cats often have a white spot called a 
“button” or “locket” on their throats. A black cat is 
jet-black from the tip of its nose to the end of its tail. 
White cats are snow-white except for their pink noses. 
A white cat often has eyes of different colors, such as 


one yellow and one blue eye. Many persons call 
“blue” cats Ves. Maltese refers to the color and not 
to a specific ed. Smoke-colored cats have hair that is 
white at the base and black at the tips. Chinchilla cats 
are silver-colorcd. 

Cat Shows. Cat clubs in most large cities sponsor 
cat shows сусту year. Cats are judged according to 
standards established by national cat associations. 
These standards include body and head shape, physical 
condition, eye color, and color of the coat. Cat fanciers 
have an opportunity to see the finest specimens of all 
breeds of cats and to learn which kinds of cats can be 
expected to produce the finest kittens. 

Cat shows have been held in the United States since 
about 1870. The cat show in New York City in 1895 
and the Beresford Cat Club show in Chicago in 1900 
marked the real beginning of interest in cat brecding 
and raising in the United States. 


The Body of the Cat 


Adult male house cats usually weigh from 9 to 17 
pounds, but some tomcats (males) weigh as much as 28 
pounds, Females weigh from 6 to 10 pounds. Kittens 
weigh about 3} ounces at birth. They gain almost one 
pound a month during their first six months. House 
cats are usually from 8 to ro inches tall. 

К Hair and Whiskers, Short-haired cats have coats of 
“st shiny hair. Long, silky hair covers the bodies of 
it, ee cats. Both long-haired and short-haired 
Fei shed their baby hair at the age of 6 months. 
eru t cats shed their coats every spring, summer, and 

The long whiskers of cats are delicate sense organs. 
й Ost cats have from 25 to зо whiskers that grow іп 
Our rows from the side of the mouth to above the eyes. 


CAT 


The whiskers are attached to nerves in the skin. They 
help cats feel their way through bushes and avoid 
bumping into walls and tees. Cats do not use their 
whiskers to measure a space through which they can 
walk, as some persons believe. Cats often 
whiskers with each other to “talk” back and forth 
Eyes. The cyes of house cats may be blue, hazel, 
brown, or orange. Wild members of the cat family have 
green, gray, or yellow eyes. The iris, or colored circle 
around the pupil, appears in different colors in various 
breeds of cats. Some cats have a different<olored iris 
in cach сус. In bright light, or during the brightest 
part of the day, the iris contracts (squeezes together 
and shuts out much of the glare. At night, the iris 
opens wider than it does in the eyes of man or other 
animals. The wide-open iris lets in all possible light. 


touch 


1 
| 


ACTION OF A CAT'S CLAWS 


This allows cats to see in a dim light. Cats cannot see 
in complete darkness, as many persons believe. Cats’ 
eyes shine at night because of light reflected by the 
tapelum, a layer of cells forming a large part of the 
inner eye. The tapetum is pink, gold, blue, or green, 
and reflects a different color as the light changes. 

Teeth. Cats have 30 teeth. The incisors, or cutting 
teeth, in the front of the mouth are the smallest. 
Cats use the larger premolars and molars іп the back 
of the mouth for grinding and chewing their food. 
Long, sharp canines, or eyeterth, enable the cat to seize 
and tear the flesh of its prey. Kittens lose their baby 
teeth after four or five months. Sometimes, when a 
kitten’s permanent teeth are growing in, the pain is so 
severe that the animal has /its, or convulsions. Most 
cats lose their teeth as they grow older, but some have 
all their teeth at the age of 20. 

Paws. Cats have five toes on their forefeet and four 
toes on their hind feet. Each toe has a sharp, hooked 
claw that can be drawn into a sheath. Many puppies 
have discovered painfully how dangerous a cat’s sharp 
claws can be. Cats dig their claws into trees and 
furniture to remove the ragged edges that appear when 
they shed their claws. They shed their claws at various 
times throughout the year. Cats often stun and capture 
rats and other prey with a blow from their paws, and 
then kill them by biting. A cat has tender feet compared 
with other animals, such as a dog. Cats that walk long 
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distances or ran ower hani, mugh surfaces often suffer 
woe feet 

Ufe Mistery. Female cats wually have their. fist 
kittens when they am : or 2 years old, but they can 
lere bered when they are 6 months old. They carry 
their young inside their bodies for a little more than two 
months. Most domestic cats give birth to four or five 
kittens at а time. Siamese cats may have as many 
as eight of nine kittens. Ађуміпіап cats may bear only 
one or two kittens at a time. The female cat usually 
bereds between February 1 and May 31. But she may 
have kittens two or three times а year. 

Male cats reach full growth between 9 and 12 months 
Females become adults at 5 to 8 months, Males 


begin to beeed when they are about 1 year old. How- 
ever, their best beeeding years are between the ages 
of 3 and 14. Cats as old as 25 have borne kittens, and 
many males are able to breed after the age of 20. 

Most cats live about 14 years. But many reach the 
age of 18 ог 19, and there are records of cats that have 
lived past the age of 30. The cat's swiftness, agility, 
and perfect sense of balance enable it to escape un- 
harmed from many dangerous situations. That is why 
people often say “a cat has nine lives.” 


Care of the Cat 


A cat should have a warm, dry box or basket for 
sleeping. The bed of a cat never should be in a draft or 
in a damp, cold basement. Cats suffer rheumatism 
quickly if kept in damp places. Most cats are easy to 
housebreak. Put a box of dry sand or dirt in a private 
spot, and keep it clean, A cat will quickly leam to 
use the box when it cannot go outside. Cats enjoy 
hooking their claws in chairs or sofas, and then stretch- 
ing or scratching. A soft wooden scratching post, cov- 
ered with a piece of carpet, will keep cats from scratching 
and damaging furniture. Sprinkle the post with catnip, 
a mint plant, which almost all cats like. Cats enjoy 
rolling in catnip and sniffing its fragrance. 


Feeding the Cat. Most cats like milk and cream, but they also 
should be given other foods such os meat, fish, and vegetables. 


Shostal 


Grooming. Cats are among the cleanest nak 
At least once а day, а cat licks the back of its pa 
and washes its face with the wet paw. A cat uses ie 
rough tongue to clean its body. Although cats do meg 
of their own grooming, they should be brushed daly 
while they are shedding their hair. Longhair ca 
should be combed daily to keep them from swallows 
loose hair. Hair that is swallowed may form large wa 
in a cals stomach, and interfere with digestion. И 
unnecessary to bathe a cat unless it is soiled with some 
thing that only a bath will clean ofi. Always wem 
gloves when bathing а cat. Most cats !icht when they 
are put in water. They may bite or « the penda 
holding them. 

Feeding. Mother cats usually wean, ‹ 


stop nursing 


their kittens about two months after A kitteg 
needs three meals а day until it reaches full growth) 
Adult cats usually eat only two meals a day. 

Cats eat almost every kind of food that man eate 
They like beef, especially chopped liver. heart, and 
kidney. Cats also enjoy horsemeat and fish. All һа 
sharp bones should be removed before giving a cf 
a piece of fish, or the cat may choke on them. Chicka 
bones also may harm cats. Cats like most kinds @ 


vegetables, whether cooked or raw. Some cats Ш 
crackers and nuts. 

Most cats like milk and cream, and other dain 
products such as butter and cottage cheese. Some pere 
sons believe that cats can receive all their nourishment 
from milk alone. But cats need other foods to gmme 
healthy and strong. Milk should never bc used аз & 
substitute for water. Cats should have fresh. clean wata 
to drink whenever they are thirsty. 

Raising Kittens. The mother cat picks a dark, hiddem 
place to give birth to her kittens. She wants to protett 
the kittens’ eyes from bright light and keep the kittens 
safe from prowling enemies, especially tomcats. A 
kitten’s eyes are very delicate until fully opened about 
8 to то days after birth. A bright light could сай 
injure them. Most male cats will injure or kill kitten 
Male Siamese cats, however, are usually friendly 
towards kittens, and will protect them from harm. 

The mother cat nurses her kittens for about twi 
months. During this period, she should receive 
with the cream unseparated. A pinch of bone meal 
three drops of halibut-liver oil sprinkled on the mo 
cat’s food once a day will help her provide nourishing: 
milk for the kittens. The fattest and healthiest kitten 
are those that are handled least and are allowed © 
remain with the mother cat until she has weaned them 

Sometimes kittens need more food than their moth 
can supply. You can give them a teaspoon of fresh 
with egg yolk, or the same amount of fruit juice or soupe 
Later, small chunks of bread or a dish of prepared 
cereal or any standard baby food may be given to 
kittens. A sprinkling of salt and bone meal on 
food provides the minerals that kittens need for healthy 
bodies. At the age of 7 or 8 weeks, kittens start eating 
solid foods such as meat and fish. 

Cat Diseases. Cats can catch diseases from peopl 
and should not be permitted in a room with a perso 
who has a contagious disease. If a cat appears serio! 
ill, take it to a veterinarian. 

A healthy cat's tongue is pink and its nose is cool 
and moist. If the tongue is coated, the cat may be 


Calico 


me sick from balls of hair that form in 
it cleans itself with its tongue. In this 
м a teaspoon of mineral oil and let it 
skip one meal. Mineral oil aids digestion and stops the 
formation of bulls of fur in the сабз stomach. Some cats 
lap up miner! oil. Others will not touch it unless their 
favorite food iked with the oil. If the mineral oil is 
spread on a the cat will sometimes lick it off, 

Cats, like t other animals and man, dislike bad- 
tasting med When giving medicine to a cat, 
draw back : ps at the side of the jaw and drop the 
medicine slowly between the teeth with a small spoon 
or medicine dropper. The cat will swallow most of the 
medicine if ii receives only a few drops at a time. 
Kittens should receive half as much medicine as adult 
Cats, 

The most serious cat disease is feline infectious 
gastroenteritis, or cat distemper. This disease usually 
causes death, but older cats have a little better chance 
to get well than kittens do. When a cat stands over its 
water dish but does not drink, it may have distemper, 
or it may have swallowed something poisonous. Fits of 
sneezing, watery eyes, runny nose, and vomiting also 
may be signs of distemper. A veterinarian should sce 
the cat. Kittens can be protected against distemper by 
inoculation, 

4 Cats sometimes catch cold or suffer upset stomachs. 
Keep them warm and do not give them solid foods for 
a day or two. While the cat is ill, warm its milk and 
add a pinch of salt. Feed the sick cat fruit juices, soups, 
and catnip, Three drops of halibut-liver oil in the soup 
will help soothe an upset stomach. 

If a cat shakes its head frequently, it probably has 
tar miles. These insect pests appear in grayish spots 
on the ears. Wipe them away with a solution of equal 
Parts of hydrogen peroxide and water. A soft cloth 
Will prevent the liquid from flowing into the inner ear. 
Pry the ear well and apply a little olive oil. 


A cat may bx 
its stomach а 


case, give tl 


M a cats coat bs rough, ies eyes ave dull, ancl i 
Ihe 
worm eges that the cat passes out of its body 
be burned so they cannot infect the cat again. Give i 
a laxative, Won 
remedies made especially for cats can be obtained hom 
à veterinarian 

Worms or indigestion sometiines. cause fits in cats 
If this happens, feed the cat light foods and keep it 
warm and quiet 

If fleas get into a cat's fur 
washed with a flea soap made especially for cats, or 
treated with special cat flea powder. After 
the head and neck, cover the cat's face with a damp 
cloth to protect its сус», cam, and nox 


tite i poor, it probably has core wet 


cal a teaspoon of mineral] od a 


the animal should be 


wetting 


and put 


› the fur 


cat on a heavy towel. Dust flea powder in 
then wrap the towel around the cat. After 10 minutes 
brush the fleas onto the towel, Plunge the towel into 
boiling water to kill all the fleas, and brush the flea 
powder out of the cat's fur 


The Cat in Art and Literature 


Art. The cat's grace and beauty have inspired artists 
since ancient times. About 4.000 yearn ago Egyptians 
carved wooden figurines of cats, and designed furniture 
and jewelry in the shape of cats. Almost every large 
art museum today has at least one lifelike sculptured 
cat that came from ancient Egypt. By 1500 B.C. 
painted cats appeared in natural poses 

The cat was a symbol of liberty in ancient Rome 
Libertas, the goddess of Liberty, appears in artistic 
works with a cat lying at her feet 

Pompeii's ruins contain a realistic mosaic (a picture 
made of pieces of colored stone or glass) showing a 
cat with a bird. About a.p. 1100, a Chinese artist 
painted a now-famous picture of a "Brown and White 
Cat.” The Japanese artist Moronobu portrayed pet 
cats in his woodcuts published in 1683. Renaissance 
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Literature. Books about cats 
и 1 Elizabeth ( 
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у V D Ma 
x a cockroa and 1 a cat * grin- 
Ches 1 a character in Lewis Carroll's 
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Beliefs and Sayings About Cats 
Some unlucky, but 


them a fortune. 


believe а cat on 


ard a ship means a 
believe that tortoise- 


ats and cats with double paws will bring them 


the Middle Ages 


people believed that 


from A.D. to 1400, 


ats could speak English and that 


ves could turn into cats. Sometimes persons who 


were believed і 


to be witches were burned at the stake 
with their cats 
Common sayings about cats include: 


"Cunosity Killed a 


f ' which means curious people 
may find themselves in trouble. 

“Even a cat may look at a king,” which means a person 
has some rights, even among people who have more 
power than he does. 

“When the cats away, the mice will play? which means 
people sometimes do not work when their boss is away 

“Honest as a cat when the cream is out of reach? refers 


to a person who cannot be trusted. 


Chandoha 


Silver Tabby 


Manx ‹ 


“Let the cat ош of the bag? means to t 


“Be made a cats paw" refers to a pers 
a tool of someone else. 


History 


Earliest Cats. Scientists believe the « 
probably an animal called Miacis, whi 
55.000,000 years ago. Fossils indicat: 
a long body, long tail, and short legs, and 
somewhat like a we 


st cat Wa 
ived about 


Miacis had 


looked 


Miacis gradu: 
into an animal that resembled the cive 
Scientists believe that members of the ca 
we know it today began to appear abo: 
years ago. There were big and little cat 
and striped cats. Some had long, thi 
others had short, fine hair. 

The African wildcat, the Kaffir cat, and 
wildcat were probably the ancestors of : 
cats of today. The African wildcat, or 
one of the most common cats of Indi 
Africa. It is about the size of a large hous 
either gray or brown, with a crest of hai 
along its back, 

The Kaffir cat, or gray wildcat, lives 


developed 
see Civet 

family as 
4.0,000,00¢ 
nd spotted 
aair, while 


European 
domestic 
igle cat, is 
ind North 
cat, and is 
inding up 


almost all 


Yule o-Guillumette 


Abyssinian 


par of Africa. It looks like a tabby, and has a light 


brown or yellowis 


sky Kaffir cat is about 


so inches long and is almost as tall as a medium-sized 
dog. : : 
huropean wildcats may still be found in parts of 
разгор f 
Scotland and in some regions of Central Europe. These 
cats look like t y in color, but are heavier and 


Fierce and bad- 
wl the shores of lakes and rivers at 
rabbits. 


more powerful thar domestic cat 
tempered, they | 
night, searchir 
to cat. 
Taming the Cat. Many s ientists believe that wander- 
ing African tribesmen in ancient times coaxed hungry 


birds, and sometimes fish 


cats into their nps by offering them food. The 
tribesmen probably noticed how rats and mice became 
sare or disappeared after the cats had been in the 


gradually tamed these cats to live 
of their value as rat killers. 

The first cats known to live with man probably were 
tamed by the Egyptians. Cats kept rats and mice from 
ovemunning the great storehouses of grain of the 
Egyptians. 

Egyptians worshiped cats as gods. The goddess Bast 
(Bubastis), who represented the life-giving heat of the 
sun, was portrayed as having the head of a cat. An 
Egyptian who harmed a cat was punished. If a person 
killed a cat, the punishment was usually death. 

When a pet cat died, its Egyptian master shaved off 
his eyebrows as a symbol of mourning. Dead cats were 
made into mummics and were buried in cat cemeteries, 
along with mummified rats and mice and little saucers 
of milk. Scientists have discovered many of these cat 
mummies. 

Modern Domestic Cats. Phoenician traders, carrying 
Egyptian cats on their ships, probably brought the 
first domesticated cats to Europe about goo в.с. The 
crossing of Egyptian cats with European wildcats pro- 
duced the domestic cat of Europe. European explorers, 
colonists, and traders brought their domestic cats to 
the Americas during the 1700’s. These animals became 
the ancestors of most of the cats that live in the United 
States today, 

Scientific Classification. Cats belong to the order Car- 
nivora, the family Felidae, and the genus Felis. The domes- 
tic cat of all breeds is genus Felis, species catus. How- 
Ever, some authorities classify the domestic cat as F. 


camps. Tribesmen 
with them, because 


domesticus. 
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CATACOMBS 
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Questions 
Why do cats’ eyes shine at night? Why can cats sec w 
in dim light? 
What kind of cat has no tail 
How do the front feet of the cat differ f the hind 
feet? 
What are the “points cat 
Who were the first people to keep cats as pets? Wh 
were they kept? 
What was the penalty for kil а cat in ancient 
Egypt? 
How many tecth has a ful wn cat 
How are the whisk iscful to а cat 
Why does a mother cat hide her kittens? 


How docs a cat kill a rat? 

What is the most serious cat disease 
its symptoms? 

How long do most cats live? 

Why do people say that 

Name four wild animals that are related to the 
cat, 

In what country did people once shave off their eye- 
brows as a sign of mourning when their pet cats died? 

CAT BRIER. Scc GREENBRIER 

CAT CRACKING, or CATALYTIC CRACKING, meth- 
od of oil refining. See PETROLEUM (Conversion). 

CAT RIG. See SAILING 

CATABOLISM. Sce METABOLISM, 

CATACOMBS, KAT ah kohmz, are systems of under- 
ground passages or rooms used as burial places. Most 
of the well-known catacombs were excavated in the soft 
tufa rock near Rome by the early Christians during the 
200's and 300's. The word catac omb was first used as the 


What are 


a cat has nine lives 


house 


name of a district near Rome where the chapel of Saint 
Sebastian was located. The bodies of Saint Peter and 


The Catacombs of Rome contain valuable religious relics ond 
fresco paintings that typify early Christian ort. 
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Saint Paul are believed to have been placed for a time 
in the vaults of this chapel 

The early catacombs had many rooms, connected by 
long, narrow halls, oc galleries. Usually, these measured 
about 8 feet high and 5 feet wide. They branched off in 
all directions, and formed a maze of corridors. If more 
space wat needed, a second line of galleries was some- 
times dug beneath the first. The graves were cut into the 
walls. Some of them were closed by slabs. 

The Christians often used the catacombs for their 
funeral and memorial services. When the Christians 
were persecuted, they took refuge there because the cata- 
combs were protected by law. The use of catacombs as 
burial places was discontinued about a.n. 400. Their 
existence was forgotten for 600 years. When they were 
rediscovered, it was supposed at first that they were the 
ruins of ancient cities. 

The burial chapels of some monasteries and nunner- 
ies in Europe are sometimes called catacombs. Ancient 
underground quarries in Paris are known by this name. 
They were not used as burial places until 1786. Some 
6,000,000 bodies lie there. 

See also Сиүрт; Rome (Catacombs). 

CATALAN. See France (The People); SPAIN (Lan- 
guage). 

CATALEPSY, CAT uh LEHP sih, is a condition in 
which a person loses the desire to move. He does not 
adjust his body into appropriate and comfortable posi- 
tions. His arms and legs can be placed in bizarre pos- 
tures, as though he were a wax figure. A patient with 
catalepsy is said to be in a catatonic state. He can hold 
his trunk and limbs for long periods of time in almost 
any position in which they are placed. For example, if a 
doctor places the patient's hands over his head, they 
remain in that position longer than a normal person 
would keep them there. The cataleptic person is not 
paralyzed. He can move, but he lacks the will to move. 
Catalepsy usually occurs in association with a form of 
mental illness called schizophrenia. It sometimes occurs 
in hysteria. Catalepsy differs from cataplexy, with 
which it is often confused. FREDERIC A. Grans 

See also CarAPLExY; HYSTERIA; MENTAL ILLNESS 
(Schizophrenia). 

CATALINA, xar uh LEE nuh, ISLAND lies in the 
Pacific Ocean, 24 miles southwest of Los Angeles Har- 
bor. For location, see CALIFORNIA (color map). John 
Rodriguez Cabrillo discovered it in 1 542. It was named 


KENNETH J. CONANT 
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Location Map of Catalina Island (Shown in Black) 


Santa Catalina in honor of Saint Catherine. Catalina 
Island is 22 miles long and 1 to 8 miles wide. Tourists 
enjoy the beautiful island. The waters abound with 
many kinds of big fish. Spanish pirates made Catalina 
Island a headquarters during the 1700s. The late Wil- 
liam Wrigley, Jr., bought much of the island and 
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developed it as a tourist resort in the 1920's. It is Part of 
Los Angeles County, Calif. Avalon, the center of ши 
activities, is an incorporated city with a City-manager 
government. Рмл R. Huma 

See also CALIFORNIA (color picture) 

CATALOG. See ADVERTISING (Catalogs); LIBRA 
(Putting Knowledge on the Shelf; color picture, Finding 
Knowledge on the Shelf). 

CATALPA, kuh TAL puh, or INDIAN BEAN, is the 
name of a group of rapidly growing shade trees. The 
catalpas belong to the bignonia family. There ag 
seven different species of catalpa. The. grow in the 
United States, the West Indies, and China. The tram. 
pet-shaped flowers bloom in early suminer, 

The catalpa grows long, narrow fruit capsules 8 to 26 
inches long, which resemble pea and bean pods! The 
many seeds inside are flat and bearded at each end with 
hairlike growths. The trees have stout branches and 
thin, scaly bark. Catalpa wood is chocolatc-colored and 
soft, but it is durable. 

Scientific Classification. Catalpa trees аге members of 
the family Bignoniaceae. The North American catalpas 
are classified as genus Catalpa, species speciosa and C 
bignonioides. WILLIAM M. HARLOW 


The Catalpa Tree bears thick clusters of white, purple-tinged 
flowers, left, and large, heart-shaped leaves, right. 


CATALYSIS, kuh TAL uh sis, is the process by which 
any substance speeds up or retards a chemical action. 
Without itself being changed in composition. Almost 

any substance can act as a catalyst under proper condi- 
tions. The metals have considerable importance in the 
industrial applications of catalysis. The enzymes of the 
digestive system, which are essential to digestion, are 
examples of catalysts at work in the body (see Dick 
TION; Enzyme). Many kinds of chemical processes can 
take place only in the presence of catalysts. i 

In the laboratory preparation of oxygen by heating 
the compound potassium chlorate (KCIO;), the oxygen 
can be obtained faster and at a much lower tempera- 
ture if a little manganese dioxide, as a catalyst, is mixed 
with the potassium chlorate. The organic compoun 
acetanilide is put into commercial hydrogen peroxide 
to retard its decomposition. The acetanilide acts as è 
negative catalyst. Gypsum is used as a negative catalyst 
to slow the hardening of cement and thereby prevent 
the cracking that results from too-fast hardening. 

Solid cooking fats are made from various oils through 
hydrogenation by the usc of finely divided nickel as а 
catalyst. The important process for the manufacture 0 


ammonia by direct union of nitrogen and hydrogen 
is carried out by the use of a mixture of iron and molyb- 
demum as catalysts. Then, by the use of platinum as a 
catalyst, the ammonia may be oxidized to nitric acid. 
A valuable prox css of synthesizing methyl alcohol (wood 


alcohol) from carbon monoxide and hydrogen is possible 
because of the use of zinc oxide as a catalyst. 


High-octan« sasoline is produced from petroleum by 
a process km as cracking. By this process, complex 
molecules of ivy oils are broken down into lighter 
molecules tha: ı rnpose gasoline. For many years, this 
eracking proc > required unusually high temperatures 
and pressures ! he development of several special cat- 


alysts for the cracking process permitted the use of 
lower temper: (ures and lower pressures. This resulted in 


the production of much larger quantities of gasoline 
with a higher octane rating. 

These examples are only a few of the many vitally 
important chrınical processes that depend on the use of 
catalysis. GrORGE L. Busu 


See also Сит srry (Control of Chemical Changes). 
Eme CRACKING. See PETROLEUM (Conver- 
sion). 
CATAMOUNT is the folk name given to the moun- 
tain lion and sometimes to the lynx. See Lynx; Moun- 
TAIN Lion. 

CATANIA, ¿uh TAIN yuh (рор. 337,300), is the 
second largest city, and a chief port, of Sicily. It lies on 
the eastern coast of the island on the Gulf of Catania, 
between Mount Etna and the Mediterranean Sea. For 
location, see Sicity (map). Several earthquakes and 
volcanic erup ions have partly or wholly destroyed the 
city. 

Catania is ап old city, and held a place of im- 
portance in Roiman times, BENJAMIN Wenn WHEFLER 

CATAPLEXY is the condition in which a person loses 
muscular power and control without loss of conscious- 
ness. It often occurs in persons who have attacks of 
narcolepsy, or an irresistible urge to sleep. Cataplectic at- 
tacks usually last only a few seconds. In most cases, they 
are caused by а sudden emotional disturbance. For ex- 
ample, a person subject to cataplectic attacks may 
slump to the floor if he should get a surprisingly good 
hand in a card game. 
‚ Cataplexy is nota form of epilepsy, and the condition 
is not usually helped by medication. Cataplexy differs 
from catalepsy, with which it is sometimes confused (see 
CATALEPSY). Freperic A. GIBBS 
‚ CATAPULT, KAT uh pult, is a machine that works 
like a slingshot or a bow and arrow. In medieval times, 
warriors used catapults to hurl heavy rocks and pieces 
of metal across moats and over walls into castles or 
cities. In World War I, soldiers at the front made cata- 
pults that flung grenades and poison-gas bombs great 
шанс. These catapults sometimes threw tin cans 

ed with gunpowder or dynamite. One form of cata- 
pult used was a limber young tree. A leather loop, or 
Pocket, was fastened to the top. The tree was bent back, 
and the pocket loaded with its tin-can missile. The 
Soldiers then let the tree spring forward. The thrust of 
Tae cast the tin-can missile far out into the enemy 


Я Та naval warfare, a catapult is used to launch planes 
rom the decks of the aircraft carriers. This type of 
catapult is a huge steel framework, equipped with 


TYPES OF 
CATAPULTS 


An Arrow Catapult, wed in early days, could shoot o lorge 
number of arrows ot a torget at one fime. 


A Siege Catapult wos used to hurl heavy stones of enemy 
fortifications by the sudden release of o spring. 


tracks. A car carrying the plane runs on the tracks. By 
means of steam, a strong spring, or explosive charge, 
car and plane are shot forward and the plane is launched 
into the air. RONMENT COLBORN 

CATARACT, Scc WATERFALL. 

CATARACT is a lessening of the transparency of the 
crystalline lens of the eye. In a cataract, the normally 
clear fibers that make up the lens become cloudy, just 
as the white of an egg becomes cloudy and opaque when 
boiled. There is no medicine or treatment that can 
cause those cloudy lens fibers to become clear and 
transparent again. The only cure for cataract is surgical 
removal of the lens. The disease in older persons is called 
senile cataract, This kind of cataract results from the 
changes that occur in all the tissues of the body when 
a person has passed the age 65 or 70. In younger people, 
cataract may be present at birth or may result from in- 
jury or disease. But it occurs rarely among young per- 
sons. Certain general diseases, such as diabetes, may 
cause cataracts to form. Some local diseases of the eye, 
such as glaucoma, may be responsible for cataracts at 
any age. Jons R. McWirLiAMs 

See also Bunpness; Eve (Diseases). 

CATARRH, kuh TAR, is thick mucus that collects in 
the throat, or may run from the nose of a person with a 
long-continued head cold. In acute catarrh, the mem- 
branes first swell, but do not give off more mucus than 
usual. Doctors call this the dry stage: In the second, or 
moist, stage there is an unusually free flow of mucus. The 
word catarrh is gradually being replaced by more specific 
terms. ALBERT P. SELTZER 

See also COLD, Common; Sinus. 

CATAWBA. See Grape (Kinds). 

CATAWBA COLLEGE is a coeducational liberal arts 
college in Salisbury, N.C. It is affiliated with the Evan- 
gelical and Reformed Church. Courses lead to the A.B. 
degree. Catawba was founded in 1851. For enrollment, 
see UNIVERSITIES AND CoLLEGES (table). 
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CATBIRD 


CATBIRD is a North American songbird that is re- 
he п * catbird is about 9 inches 
Гһе top of its head is 


Med k c mocki rire 


brick-red patch beneath the base of 
rs. Catbirds breed in the United States 
Canada, as far west as the Rocky Moun- 
y south in the fall, and spend the winter 


States, Mexico, Central America, and the 
atbird hides its loosely made nest of twigs and 
in tangled thickets and thick brush. Catbirds 

lay three to five bluish-green eggs. They sometimes cat 


str tries, raspberries, blackberries, and cherries, But 


man by eating beetles, ants, crickets, and 
il insects 

The catbird is an excellent singer, and has a delight- 
ш. It can imitate the songs of other birds almost 
аз well as the mockingbird can. The catbird gets its 
name from опе of its mewing call notes, which sounds 
like a cat. The catbird sometimes sings for hours on 
warm, moonlit nights 


ful « 


Scientific Classification. The catbird belongs to the 
mockingbird and thrasher family, Mimidae. It is genus 
Dumetella, species caroline 

See also Biro (color pictures, Other Bird Favorites, 
Birds’ Eggs); MOCKINGBIRD, 

CATCHUP is a spiced sauce made from tomatoes. The 
name originated in the Orient from a word pronounced 
like “Kaychup.” It is often spelled catsup, katchup, or 
ketchup. Catchup consists of tomato pulp, sugar, salt, 
mustard, vinegar, and spices. There is no standard for- 
mula for its manufacture. The U.S. Department of 
Agriculture has established two grades of catchup: U.S. 
Grade A, or U.S. Fancy; and U.S. Grade C, or U.S. 
Standard. These grades are based on the color, consist- 
ency, absence of defects, flavor, and purity of the 
catchup. RICHARD А. Havens 

CATECHISM, KAT ce Мт, is a system of questions 
and answers used for religious instruction in Christian 
churches. The first regular catechisms were compiled in 
the 700's and 800's. 

Among the chief catechisms are the Lutheran, pub- 
lished by Martin Luther (1529); the Genevan, the work 
of John Calvin (1537); the Heidelberg or Palatinate 
Catechism (1563), used in the Dutch Reformed Church; 
the Anglican (1549-1661), found in the Book of Com- 
mon Prayer; the Tridentine (1566), prepared at the 
Council of Trent, and of high authority in the Roman 
Catholic Church; the Shorter (1647) and Larger (1648) 
Catechisms, used in the Presbyterian Church; and the 
Methodist Catechism. FULTON J. SHEEN 

CATECHU, KAT ее choo, is a brown, sticky substance 
obtained chiefly from the wood of tropical trees called 
acacias. Cutch is another name for catechu. This mate- 
tial is used in dyeing and tanning, and in medicines, 
The heartwood of the acacia is cut into pieces and 
boiled in water until a substance like tar or resin is pro- 

duced. When catechu is partly hardened, it is formed 

into rough blocks or balls and wrapped in large leaves, 

It is marketed in this form. Catechu makes rich brown 

dyes used in coloring leather. It is also used to dye and 

print cotton cloth such as calico. C. І. MANTELL 
See also ACACIA; DYES AND DYEING. 


nis ALBERT WOLFSON 
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CATERING is the preparation ar 
freshments, service, and supplies. Ca 
often used for social events and in p 
The service ranges from an indivi 
furnishes food and drink for a small | 
company that provides everything 


eating establishment. Typical events а! 
service might be used include birthday parties, weddi 


receptions, cocktail parties, banquets. und convents 
Catering also is provided for use in | ls, restau 
clubs, and cafeterias, and on steamships, 
and airplanes. T. KENT 
CATERPILLAR is a wormlike creature that is 
second, or /arval, stage in the life history of butt 
and moths. When a butterfly egg hatches, a tiny c 
pillar crawls out and begins to eat. ‘lhe cat 


grows, but its skin does not grow with it as does 


Lee Smile 
The Caterpillar has strong, biting jaws. Its ravenous appel 
makes it one of the greatest enemies of plants. 


skin of most animals. Soon the skin becomes too sigh f 
and the caterpillar prepares to throw it off. A split d 
pears on the upper part, near the head end, and К 
caterpillar wrigeles out. It appears in а new soft Skill 
folded in under the old one. In a few days this, t00; 
outgrown, and the process is repeated a number | 
times. In the temperate regions, most species remain m 
the caterpillar stage for two or three months. In vey 
cold climates, some species take from two to Ш 
years to pass from the egg to the butterfly stage. ] 
Appearance. A caterpillar usually has 12 rings бї 
Segments, not including the head. To each of the 
three segments is attached a pair of five-jointed legs 
These develop later into the legs of the adult insect, bua 
the fcet or leg stumps on the abdomen are not really 
legs, and are shed with the last skin. Occasionally; 
in the so-called measuring worm, there is only one рїї 


n the abdomen, and the larva moves by 


of leg stumps 
hind legs up to the front pair. 


drawing these 


The head has six eyespots on cach side. The cater- 
pillar guides itself in moving by a pair of short, jointed 
feelers. Из str biting jaws differ from the sucking 


he butterfly. The body may be naked 
virs, bristles, or spines. 
ars have glands that secrete an un- 
Others have a sickening taste which 
being eaten by birds and other animals. 
clp frighten away attackers of some 
c long, whiplike appendages on the 
larvae are lashed about as a means of 
spite of these devices, very few cater- 
hatched ever reach the adult stage. 
cat them, and parasites burrow into 
kill them. 
ars are heavy eaters. A butterfly or 
s growing during the caterpillar stage. 
up the tissues that later are transformed 
insect. The adult grows no more after 
\ few larvae, such as the silkworms, are 
most are not. Sometimes, in years when 
numerous, fields are made bare of vege- 
vs are stripped of their leaves. The cab- 


mouth parts « 
or covered wi 
Some cate 
pleasant fluid 
saves them fr: 
False eyespot 
caterpillars, y 
backs of oth: 
defense. But 
pillars that 
Larger anim 
their bodies а 
Habits. Car: 
moth does all 
The larva stor: 
into the adult 
it grows wings 
valuable, but 
caterpillars ar 
tation, and tr 


bage worm, the cotton worm, the army worm, and the 
cutworm are especially troublesome. Е. Gortos Lixstev 
Related Articles їп WorLD Book include: 
Animal (The Intelligence Cutworm 
of Animals; color picture, Larva 
Color Protects Them). Measuring Worm 
Army Worm Moth 
Butterfly Rotenone 


Cankerworm 

CATFISH i: ihe name of a large group of fresh-water 
fish that have sharp spikes or spines on their breast and 
back fins. In soine of the smaller species, these spines are 
poisonous anc! can give a fisherman a painful injury. 
Catfish also have barbels, or whiskers, around their 
mouths. Mos! catfish have no scales, but some of the 
South American kinds have bony plates over their skin. 
They are good to eat. The channel catfish, which lives in 
the Mississippi Valley and the Great Lakes, sometimes 
weighs as much as 42 pounds. Both the blue catfish and 
the channel catfish have tail fins that divide into a fork. 
The brown bullhead, or horned pout, and the black bull- 
head have square-cut tails. 

Catfish make their nests in sheltered places. Some 


ike Channel Catfish lives in fresh waters of North America. 
! has а deeply forked tail and slender body. This species prefers 
deor, moving water, and is rarely found in muddy rivers. 


CATHAY 


fishermen consider them a favorite because they bite at 
any kind of bait. They abo cat waste matter. that 
might spoil the water for other fish. A small species of 
catfish can be raised along with other varieties of fish 
in an aquarium. Its diet should include tropical fish 
food, carthworms, and raw meat. 

Scientific Clossification. The catfish belongs to the am- 
ily Ameiuridae. The blue catfish is genus Ictalurus, specics 
Surcatus. The black bullhead is genus dmeiurus, species 


melas. Cans L Husss 


See also BULLHEAD; Баи (color picture, Fresh-Water 
Fishes); Frsisc (table, Game-Fishing World Records) 

CATGUT is a tough cord made from the intestines of 
certain animals and used mainly for the strings of musi- 
cal instruments and for sewing up wounds. The word 
catgut probably came originally from kit, an old Eng- 
lish term for violin. The strings of these instruments 
probably were first called Ait gut. There is no evidence 
that the intestines of cats were ever used for violin 
strings. Most catgut is made from the intestines of hogs 
or sheep. The intestine casings are split into ribbons that 
are cleaned, cured, and spun into string. The string is 
dried and polished. Catgut is also used for stringing ten- 
nis rackets, on looms, in the controls of artificial limbs, 
and in the mechanisms of clocks and typewriters. 

CATHARINE. See CATHERINE. 

CATHARSIS, kuh THAHR sihs, literally means a clean- 
ing out. In psychoanalysis, the term significs the healing 
process by which the mind is cleansed of factors that 
tend to disrupt mental functioning and cause a person 
a great deal of anguish, anxiety, or unhappiness. These 
factors, mostly unconscious, include early harmful expe- 
riences, threatening impulses, and disturbing complexes. 
Psychoanalysts do not now use the term as often as they 
did in the early days of psychoanalysis. See also Psycuo- 
ANALYSIS; PSYCHOTHERAPY. ALEXANDER А. SCHNEIDERS 

CATHAY, kuh THAY, was the name once given to 
China, especially the part north of the Yangtze River. 
From the early a.p. 700's to the сапу 1100's, a pre- 
Mongol people called Khitan conquered parts of China. 
The term Cathay came into the English language from a 
report by William of Rubruck in 1253. Marco Polo, in 
an account of his travels to the lands of Kublai Khan, 
called the country Khitai, or Cathay. н. Р. MacNam 

See also KuBrA1 Kuan; Poo, Marco. 


The Blue Catfish, abundant in the waters of the Mississippi 
Valley, weighs up to 150 pounds. It is an excellent game fish, 
because it gives fishermen с hard fight when hooked. 


Chicago Natural History Museum 
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FLOOR PLAN OF A 
TYPICAL CATHEDRAL 
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CATHEDRAL, ta THE dral, is the main church of a 
bishop's province. His throne stands in this church. 
The word cathedral comes from the Greek word kathedra, 
meaning seat or bench. 

The Plan of a Cathedral usually follows the shape of 
a cross. The longest part of the cross, the nave, serves 
as the assembly room for the congregation, and may 
have several aisles. It usually faces east. The two arms 
of the cross, called transepts, form right angles to the 
nave, and meet it at the crossing. The fourth part of the 
cross, projecting beyond the crossing, is called the apse. 
It is semicircular or polygonal. The apse contains the 
main altar, and the choir, with its choir stalls for the 
choir and canons, or cathedral clergy. 

Building Cathedrals. Some of the greatest cathedrals 
were built during the Middle Ages in the Gothic style 
of architecture. 

Medieval cathedrals had great splendor. They have 
been called “theological encyclopedias,” because they 
presented church teachings in pictorial form for the 
many people who could not read. Great series of sculp- 
tures depicted saints or events from the Bible, These 
sculptures adorned the cathedral façades, or entrances. 
Stained-glass windows inside the cathedral continued 
and elaborated the stories. 

Some cathedrals once served as palace churches, or 
chapels, as at Aix-la-Chapelle, Germany. Others were 
monastery churches, or abbeys, as at Durham, England. 

Famous Cathedrals. The finest examples of French 
Gothic cathedrals include those of Amiens, Bourges, 
Chartres, Reims, Strasbourg, and Notre Dame in 
Paris. The cathedral at Beauvais replaced two older 
Romanesque buildings, but was never completed, Its 
choir rises 157 feet, the highest of any cathedral. 

Several great English cathedrals combine Roman- 
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esque and Gothic architecture. They include Ca | 
bury, Durham, Ely, Exeter, Lincoln, Peterh« rough, 
York. Salisbury Cathedral is completely Gothic; 
Paul's in London replaced a Norman st: ucture. 
Italian cathedrals display magnificent materials 
details of workmanship. Famous structures include] 
cathedrals at Florence, Milan, Orvieto, Pisa, and Sit 
St. Mark's in Venice is a fine example of Byzanl 
architecture. Spanish cathedrals tend to be huge dl 
highly picturesque. They combine French, Germ 
and Moorish architecture. Barcelona, Burgos, Córdol 
León, Salamanca, and Toledo contain notable е 
amples. The Seville Cathedral is the largest mediel 
cathedral in Europe. Cologne and Freiburg in Germi 
have well-known cathedrals. Others include those 
Bamberg, Mainz, and Speyer. 
In countries of the Western Hemisphere, сашейа 
of Central and South America represent the Spanist 
Portuguese Renaissance and Baroque styles. К 
cathedral in Mexico City is the oldest church in № т 
America. St. Patrick's Cathedral and the C ‘athed| al c 
St. John the Divine in New York City are built in 
Gothic style. The latter is the largest Gothic cathedi 
in the world. Отто G. VON : 


Related Articles. See the separate articles in WORL 
on the various cities and countries mentioned above; û 
Evropr, for pictures of famous cathedrals. See also 
following articles: 


Saint Mark, Cathedral 

Saint Patrick's Cathed А 

Saints Peter and Ра 
Cathedral of 

Salt (picture, 
ы of Salt) 

Stained Glass (color 
picture) 


Architecture ( ictures, 
Middle Асе) 

Byzantine Art 

Gothic Art 

Ironwork, Decorative 

Notre Dame, Cathedral of 

Saint John the Divine, 
Cathedral of 


Cathedral of St. John the Divine, New York 


E 


Seville Cathedral, Spain 


Ely Cathedral, England St. Patrick's Cathedral, New York 


CATHEDRAL GORGE 


CATHEDRAL GORGE. See Nevapa (State Parks). 

CATHEDRAL PINES. See CONNECTICUT (Interesting 
Places to Visit). 

CATHER, WILLA SIBERT (1873-1947), was an Amer- 
ican novelist. Many of her books describe the life she 
knew as a tomboyish, horseback-riding young girl in 
ү Nebraska during the 1880's 
апа 1890's. Her books in- 
clude O Pioneers (1913), My 
Antonia (1918), One of Ours 
(1922), which won a Pul- 
itzer prize in 1923, and A 
Lost Lady (1923). She wrote 
fine accounts of American 
experience from the Catho- 
lic point of view in such 
books as Death Comes for 
the Archbishop (1927) and 
Shadows on the Rock (1931). 
Not Under Forty (1936) is a 
collection of essays on 
writing and writers. 

Miss Cather was born near Winchester, Va. Her fam- 
ily moved to Nebraska when she was a child, and she 
received her education from her two grandmothers. 
Although she loved the Nebraska countryside and its 
immigrants, her training led her to love also the re- 
straint and orderliness of her Virginia ancestors. Her 
books are adventurous and experimental in subject 
matter, but they are generally conservative and un- 
romantic in philosophy. ARTHUR MIZENER 

CATHERINE was the name of two rulers of Russia. 

Catherine 1 (1683-1727) became the ruler of Russia 
in 1725 after the death of her husband, Peter the Great. 
During her reign from 1725 to 1727, she achieved little, 
leaving the administration to her favorites. Catherine 
was born of peasant parents in Livonia. She was made a 
prisoner by the Russians, and lived for some years 
among the soldiers. Finally, she came to the attention 
of Peter, who married her in 1711. She possessed 
patience, courage, and caution, and exercised a valu- 
able steadying influence on her husband. See PereR I, 
THE GREAT, 

Catherine Il (1729-1796), called “the Great,” was a 
German princess who became empress of Russia. Dur- 
ing her rule, Russia expanded greatly. She promoted 
European, particularly Е tench, culture in Russia. 

Catherine was born in 
Stettin, Prussia. At the age 
of 16, she came to St. Peters- 
burg (now Leningrad) and 
married Peter, the weak 
and incompetent successor 
to the throne. He became 
emperor in 1762, but was 
quickly deposed by Cath. 
erine and her friends and 
later murdered. She suc- 
ceeded him to the throne, 

Catherine was a gifted 
person, devoted to art, 


Steichen, courtesy Alfred Knopf 


Willa Cather 


Catherine the Great 
Brown Bros. 


and of questionable morals, she proved to be a cons = 
tious ruler. Early in her rule, she became interested- 
the liberal ideas of the Age of Reason. She built scho 
and hospitals, introduced smallpox vaccination, nd 
moted the education of women, and extended т. 
gious tolerance. Teachers, scientists, writers, artists, ам 
actors from other countries came to Russia, 

But Catherine did little to grant wider freedom, 
the majority of the Russian people. She not only p 
served serfdom, but extended i: and brutally 
pressed peasant revolts (see Serr). Except for 
the status of the merchants, she curried out few sy 
reforms. Instead, she promoted * interests of th 
upper classes. 

Catherine’s achievements сопзїзї mainly in mûd 
ernizing the administration, but she did nothing to cut 
its corruption. She also extended the frontiers of Rusi 
She acquired most of Poland through three partition: 
Her successful wars on Turkey gained the Crimea ай 
lands along the Black Sea for Russia. She also cor 
quered Siberian tribes. WALTHER Конуп 

CATHERINE DE MEDICIS, or, in lialian, De’ Мери 
(1519-1589), was the wife of King Н sory II of Frang 
and the mother of three French kir Catherine wasi 
daughter of Lorenzo, Duke of Urbino, of the famous 
Medici family of Florence, and a niece of Pope Clement 
VII. She knew well the selfish political principles prae 
ticed in Italy during her time. Her whole career we 
directed by her ambition and by | normal affection 
for her sons. When her son Francis ЇЇ became king it 
1559, she began to meddle in state affairs. Francis Il 
died the next year, leaving a 10-year-old brother 
Charles IX, as king. Catherine then took over the nl 
of France. 

She began to stir up trouble between the Roma 
Catholics and the Protestants, in order to strength 
her position as ruler. Catherine's plan to kill the Prot 
tant leader, Gaspard de Coligny, Гайса. Then she dé 
cided that all his followers should dic. and King Charis 
IX was forced to order a massacre on St. Bartholomei 
Day. Catherine’s plotting continued through the regt 
of a third son, Henry III. The death of Catherine ai 
Henry III in 1589 ended one of the most tragic period 
in French history. ANDRÉ MAURO 

See also Batter; Согламү, Gaspard DE; Henry (I 
of France; Hucurnots; SAINT BARTHOLOMEW’S Dis 
MASSACRE or, | 

CATHERINE OF ARAGON (1485-1536) was the fis 
of the six wives of King Henry VIIT of England. She 


Catherine de Médicis 


Brown Bros. 


Catherine of Aragon 


literature, science, and poli- 
tics. Although extravagant 
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was the daughter of Ferdinand and Isabella of Spain. 
At the age of 16, she became the wife of Arthur, Prince 
of Wales, the oldest son of Henry УП. Arthur died five 
months later, and the king arranged for Catherine to 
marry his second son, Henry. 

They were married іп 1509, when Henry became 
king, and lived together for 18 years. Of the five chil- 
dren born to Catherine, only Mary lived. She became 
Queen Mary I (see Mary [I]). King Henry, wanting a 
male heir and enchanted by Anne Boleyn, decided to 
annul his marriae’ to Catherine. After the king broke 
with the Roma: Catholic Church to divorce her, 
Catherine lived in retirement. PauL M. KENDALL 

CATHERINE OF SIENA, sih EN uh, SAINT (1347- 
1380), is a saint ol the Roman Catholic Church who 
was born in Siena. Italy. At the age of 16, she joined 
the Dominican | ertiaries. She spent much of her time 
caring for the sick. She also held a unique position as 
adviser to religious and civil rulers. Her efforts helped 
to bring the pope back from Avignon in 1376, and to 
reconcile Florence and the Holy See in 1378. She is the 
patroness for the prevention of fires, and her feast day 
is April 30. FULTON J. SHEEN 

CATHERINE THE GREAT. See CATHERINE (II). 

CATHODE, А 17H ohd, in electronics, is the source of 
a supply of charged particles, usually electrons. ‘The 
cathodes in vacuum tubes, cathode-ray tubes, and X- 
тау tubes are `d to a high temperature to produce 
a supply of electrons. Electrons may be released by 
other means than heat. For example, high-speed 
particles bombarding a surface can release electrons, 
and so can chemical action, as in a storage battery. Sec 
also Аморе; Errcrgowics (Basic Principles of Elec- 
tronics). SAMUEL SERLY 
, CATHODE RAYS is the name of an invisible radia- 
tion emitted from the negative electrode (cathode) of 
Crookes tubes (see Споокеѕ TUBE). The rays can be 
produced by connecting the electrodes with high-voltage 
sources of electric energy. Cathode rays cause a yellow- 
ish-green fluorescence to form wherever they strike the 
glass of the tube. When they are focused on a piece of 
platinum, the metal becomes red-hot. A boldly defined 
shadow is produced in the fluorescence on the end of the 
tube when platinum is placed in the path of these rays. 
Cathode-ray tubes are used in television cameras and sets. 

Cathode rays are streams of negative units of elec- 
tricity (electrons) shot off from the surface of the cathode 
at high speeds. These cathode rays are identical with 
the beta rays which are emitted by radium and other 
radioactive elements, MARCEL SCHEIN 

. See also CATHODE; FLUORESCENCE; RADIOACTIVITY; 
X Rays, 

CATHOLIC, ROMAN. See Roman CATHOLIC CHURCH. 

CATHOLIC EMANCIPATION ACT. Sce O’CONNELL, 
Daner. 

_ CATHOLIC LIBRARY ASSOCIATION is an organiza- 
Чоп interested in encouraging good reading and im- 
proving Roman Catholic libraries in the United States. 
It has over 2,800 members. It was founded in 1921, and 
has headquarters in Villanova, Pa. Publications in- 
ps Catholic Library World, Catholic Periodical Index, 

est т Catholic Reading, and The Catholic Booklist. The 
association sponsors Catholic Book Week and the Re- 
Sina Medal, an award for children’s literature (see 
REGINA МкрАт.). Атрномве Е. TREZZA 
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CATHOLIC UNIVERSITY OF AMERICA, in Washing- 
ton, D.C., was founded as the national Roman Catholic 
university in 1887. It was chartered by Pope Leo XIII 
in 1889, on the recommendation of American Catholic 
church leaders. The university is coeducational in most 
schools, and is open to others than Roman Catholics. It 
includes a college of arts and science, and the Catholic 
Sisters’ College. There is a graduate school of arts and 
science, and schools of sacred theology, law, canon law, 
engineering and architecture, social service, nursing 
education, philosophy, and social science. Catholic 
University is especially noted for workshops and insti- 
tutes held in the summer session. Many religious and 
lay teachers from all parts of the world attend these 
sessions. There is also an extension division. Courses 
lead to bachelor’s, master’s, and doctor’s degrees. The 
library has many special collections, ranging from 
canon law to physical chemistry. For enrollment, see 
UNIVERSITIES (table). WILLIAM J. MCDONALD 

CATHOLIC UNIVERSITY OF PUERTO RICO. Sec 
Puerto Rico, CATHOLIC UNIVERSITY OF. 

CATHOLIC WELFARE CONFERENCE, NATIONAL. 
See NATIONAL CATHOLIC WELFARE CONFERENCE. 

CATHOLIC WOMEN, NATIONAL COUNCIL OF, is a 
federation of Roman Catholic women’s organizations. 
It was founded in 1920 to unite the endeavors of these 
organizations and to stimulate them to greater activity 
in fields of current interest. The council has 11,000 local 
organizations. The National Council of Catholic 
Women has its headquarters at 1312 Massachusetts 
Ave. N.W., Washington, D.C. 

CATHOLIC YOUTH ORGANIZATION (CYO) con- 
sists of local youth groups in various dioceses of the 
Roman Catholic Church in the United States. The 
organization offers youth a program of recreation, edu- 
cation, and religion. Its interesting nature attracts youth 
and provides a place to gain physical strength and 
health, fundamental educational principles, and moral 
instruction. The CYO was founded in Chicago in 1930. 
It is now one of several organizations in the National 
Council of Catholic Youth. See also NATIONAL COUNCIL 
or CATHOLIC YOUTH. MARGARET WILLIS 

CATILINE, KAT uh line (108? B.c.-62 в.с.), in Latin, 
Lucius Sergius Catilina, was a Roman politician and the 
leader of a famous plot. As a young man, he joined the 
conservative party of Lucius Comelius Sulla, then dic- 
tator of Rome (see SULLA, Lucius CORNELIUS). Ву 67 
B.C., Catiline had risen to become governor of Africa. 

But he was determined to become consul, which was 
then the most important office in the Roman republic. 
Catiline was not allowed to stand for election in 66 B.C., 
because of his misgovernment in Africa. He then 
organized an unsuccessful conspiracy to murder the 
leaders of the state. In 64 B.C., he was a candidate for 
consul, but Cicero and Gaius Antonius defeated him. 
Cicero learned that Catiline was planning a revolution, 
and exposed the plot to the Roman Senate in a famous 
speech, the First Oration Against Catiline (see CICERO, 
Marcus Tutus). Catiline fled to his camp in Etruria; 
where a Roman army led by Antonius defeated his 
army and killed him. Curster G. STARR 

CATION is the name for a positively charged ion. 
See IONIZATION. 
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J. Horace MeFariana 
Catkins hang from the branches of certain trees, such as the 
Corolina poplar. They appear early in the spring. 


CATKIN is a tassel-like flower cluster that consists of 
numerous small flowers arranged around a long central 
axis. Each flower lacks the colored petals so typical of 
most familiar wild flowers. For this reason, the grayish- 
or yellowish-green catkins are rarely thought of as flow- 
ers. Each catkin is entirely either staminate (producing 
pollen) or pistillate (producing seeds). The wind polli- 
nates catkins. The most familiar catkin grows on the 
pussy willow. Catkins appear on the branches of wil- 
lows, alders, and poplars long before other spring flow- 
ers appear. Most catkins are long and drooping. They 
are also called aments. See also POLLEN AND POLLINA- 
TION; Pussy WILLOW. CLARENCE J. HYLANDER 

CATLIN, GEORGE (1796-1872), was an American 
painter and student of Indian life. Much of our present- 
day knowledge about the habits and customs of Amer- 
ican Indians comes from Catlin’s books and paintings. 
Catlin worked as a portrait painter in Philadelphia. 
One day he saw a delegation of Indians on their way to 
Washington, D.C. Their dignity so impressed him that 
he left Philadelphia, and traveled widely through Amer- 
ica studying various tribes. Catlin's books concerned 
his experiences, and also recorded information about 
Indian customs that might otherwise have been forgot- 
ten. He was born in Wilkes-Barre, Pa. Јонх D. Morse 

CATNIP, or CATMINT, is a plant of the mint family 
that grows to a height of 2 or 3 feet. The catnip bears 
little clusters of whitish flowers tinged with a delicate 
rose color. The downy, heart-shaped leaves are green 
above and whitish below. Catnip was once used to make 
a valuable home tonic. It also furnished a seasoning for 
cooking. The plants are harvested when in full bloom. 
Catnip is easily grown from seeds or the divided roots. 
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St. ою 
Catnip received this name because cats like to roll and pler 
in the leaves. They also enjoy eating them. 


It has become a common roadside weed in North Amer 
ica and Europe. 
nt belongs f 


epeta, spew 


MAN MOLDE 


Scientific Classification. The catnip p 
the family Labiatae. It is classified as genu 
cataria. 

See also MiNT. 

CATO, KAY toh, was the family nan 
men and soldiers of ancient Rome. 

Marcus Porcius Cato the Elder (234-149 B.C 
prominent in public life at a time when Greek 
and customs began to influence the Roi ! 
opposed these influences, believing that they would a 
rupt his people. Cato’s ancestors were independe х 
farmers, and he admired and respected thcir stern, рій 
way of life. К. 

Cato was proud of fighting in the Punic Wars agains 
Hannibal of Carthage. He rose to high Roman offices 
and served as consul in 195 в.с. As censor in 184 Be 
he adopted so severe a policy in his effort to restore hig! 
morals that he became known as “Cato the Сеп. 

Cato was sent оп a mission to Carthage in 1575“ 
Impressed by its prosperity, he warned his countrynt? 
that Rome had a dangerous rival. From then on, he 
ended his every speech in the Senate with the words 
“Carthage must be destroyed.” His influence helpee 
bring on the Third Punic War. Three years after his 
death, the Romans destroyed Carthage. Й 

Cato was the first important author of Latin pros 
Only one of his works, a treatise on how to make ро 
from specialized farming, has survived. : 

Marcus Porcius Cato the Younger (95-46 В.С.) ke 
the great-grandson of Cato the Elder. He becaria 
Stoic philosopher and was a stubborn conservative " 
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X the treasury. As а tribune, 
igainst Catiline and opposed the 
Triumvirate). In 54 B.C., Cato 


рй». He cons 


„promise. Hc 


rim the man 
he soppx wied ( 
Fins Triumvirat 
LIU made pract 
When Pompe 
mpported Pomp 
at Pharsalus in 4 
Айка. There ! 
Utica. After t 
in 46 вс., Са! 
wif He became 
Roman Republ o 
близ JULIUS; PRAETOR; STOIC; 


1 Julius Caesar quarreled, Cato 
When the news of Pompey's defeat 
reached him, Cato fled to North 
ived command of the defense of 
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писа suicide by stabbing him- 
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See also Cat 
TRIBUNE. 

CAT'S-CLAW. ACACIA, 

CAT'S-EYE is zed gem stone that is an opalescent 
variety of chry yl, a beryllium-aluminum com- 


a certain way, this gem resembles 
silky luster and shows a greenish, 
mddish, and ye h play of colors. The true cat's-eye 
b found in grav in Ceylon. 

CATSKILL MOUNTAINS form a chain of low moun- 
tains along the western shore of the Hudson River in 
New York. The southern end of the Catskills lies about 
а hundred miles (rom New York City. The mountain 
chain is about 5 iles long and about 30 miles wide. 
The highest peaks include Slide Mountain (4,204 feet) 
and Hunter Mountain (4,025 feet). 

The Catskill Mountains once formed part of a pla- 
teau that was carved out by rivers thousands of years 
ago. Trees, моо Папа plants, and flowers cover the 
slopes of the Catskills. This is one of the most beautiful 
natural regions in New York. Catskill State Park covers 
396,120 acres in region. 
сзогіз and sanitariums аге in the 
Catskills. The < hoharie and Ashokan Reservoirs are 
artificial bodies of water that have been dug in the 
Catskills region. | he Catskill Aqueduct carries water 
from the Ashokan Reservoir to New York City. Thun- 
der Mountain in the Catskills is the Dunderberg of 
Washington Irving's famous story, Rip Van Winkle, 
published in 1819 WILLIAM E. YOUNG 

CATSUP. See Слтснир. 

CATT, CARRIE CHAPMAN (1859-1947), was an 
American leader in the campaign for woman suffrage. 
She served as president of the National American 
Woman Suffrage Association from 1900 to 1904, and 
from 1915 to 1920, when 
Amendment 19 to the 
United States Constitution 
was passed, giving women 
the right to vote. 

Mrs. Catt began her suf- 
frage work as an organizer 
of clubs in 1887. She be- 
came one of the move- 
ment’s most effective 
lecturers and guiding 
forces. Her work extended 
to Canada and Europe. 
From 1904 to 1923, she 
served as president of the 
International Woman Suf- 
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CATTELL, JAMES М. 


frage Alliance. In тото, the found 
League of Women Voters to teach worn 
standing of public affairs wo they < ‹ 
In 1925, she founded the National Committee оп the 
Cause and Cure of War. This became the Women's 
Action Committee for Victory and a Lasting Peace 

Mrs. Catt was bom in Ripon, Wis, and attended 
lowa State College. She taught school and became the 
first woman superintendent of schools in Mason City 
lowa. She married Leo Chapman, a newspaper editor 
who died in 1886. William 
Catt, an engineer, whom she married in 1890 in Seattle 
Wash. lows Fuses 

See also LraGuE or Women Vorrxs 
FRAGE. 

CATTAIL is a wild plant that grows in swamps and 
marshes throughout the United States and southern 
Canada. In some places, cattails cover acres of marsh- 
land with their waving green leaves. The larger cattails 
grow to a height of 5 or 6 feet, and have long, broad 
leaves. The smaller ones have narrow leaves, Cattail 
flowers enlarge and become the long brown spikes 
sometimes used for winter decorations. On the Pacific 
Coast, cattails are known as fule-reeds 

The roots of cattails contain starch, and are eaten 
by the Cossacks of Russia. The English eat them under 
the name of Cossack asparagus. Cattails provide a silky 
down used to dress wounds and for upholstering. Dur- 
ing World War I this down was used in the manufac- 
ture of artificial silk and served as a substitute for cotton 
In some places in Europe 
and India, people use the 
highly inflammable pollen 
of cattails for tinder. 

Scientific Classification. 
Cattails belong to the family 
Typhaceat. The larger cat- 
tail is genus Typha, species 
latifolia; the smaller, 7. an- 
gustifolia. FRANK THONE 
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Cattalls ore often used for 
decorations in homes. 
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Sce also Burgusu. 

CATTALO. See Bur- 
FALO. 

CATTELL, kuh TELL, 
JAMES MCKEEN (1860- 
1944), an American scien- 
tist, professor, editor, and 
publisher, pioneered in the 
field of experimental psy- 
chology. He taught psy- 
chology at the University 
of Pennsylvania, Cam- 
bridge University, and Co- 
lumbia University. He 
served as editor of several 
scientific publications, in- 
cluding Science, The Scien- 
tific Monthly, and The Amer- 
ican Naturalist. He also was 
editor and publisher of 
American Men of Science. Cat- 
tell was born in Easton, 
Pa. CLAUDE A. EGGERTSEN 
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J. Horace McFarland 
Catkins hang from the branches of certain trees, such as the 
Carolina рор!аг. They appear early in the spring. 


CATKIN is a tassel-like flower cluster that consists of 
numerous small flowers arranged around a long central 
axis. Each flower lacks the colored petals so typical of 
most familiar wild flowers. For this reason, the grayish- 
or yellowish-green catkins are rarely thought of as flow- 
ers. Each catkin is entirely either staminate (producing 
pollen) or pistillate (producing seeds). The wind polli- 
nates catkins. The most familiar catkin grows on the 
pussy willow. Catkins appear on the branches of wil- 
lows, alders, and poplars long before other spring flow- 
ers appear. Most catkins are long and drooping. They 
are also called aments. See also POLLEN AND POLLINA- 
TION; Pussy WILLOW. CLARENCE J, HYLANDER 

CATLIN, GEORGE (1796-1872), was an American 
painter and student of Indian life. Much of our present- 
day knowledge about the habits and customs of Amer- 
ican Indians comes from Catlin's books and paintings. 
Catlin worked as a portrait painter in Philadelphia. 
One day he saw a delegation of Indians on their way to 
Washington, D.C. Their dignity so impressed him that 
he left Philadelphia, and traveled widely through Amer- 
ica studying various tribes. Catlin’s books concerned 
his experiences, and also recorded information about 
Indian customs that might otherwise have been forgot- 
ten. He was born in Wilkes-Barre, Pa. Joun D. Morse 

CATNIP, or CATMINT, is a plant of the mint family 
that grows to a height of 2 or 3 feet. The catnip bears 
little clusters of whitish flowers tinged with a delicate 
rose color. The downy, heart-shaped leaves are green 
above and whitish below. Catnip was once used to make 
a valuable home tonic. It also furnished a seasoning for 
cooking. The plants are harvested when in full bloom. 
Catnip is easily grown from seeds or the divided roots, 
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Catnip received this name because cats like to roll and ploy 
in the leaves. They also enjoy eating them. 


It has become a common roadside weed in North Amer 
ica and Europe. 

Scientific Classification. The catnip plant belongs to 
the family Labiatae. It is classified as genus Nepeta, specs 
calaria. HAROLD NORMAN MOLDENRE 

See also Mint. 

CATO, KAY toh, was the family nan 
men and soldiers of ancient Rome. 

Marcus Porcius Cato the Elder (23 : МА 
prominent in public life at a time when Greek ч 
and customs began to influence the Romans. Не firmly 
opposed these influences, believing that {hey would cor 
rupt his people. Cato's ancestors were independent 
farmers, and he admired and respected their stern, plain 
way of life. A. 

Cato was proud of fighting in the Punic Wars against 
Hannibal of Carthage. He rose to high Roman offices 
and served as consul in 195 B.C. As censor in 184 Pd 
he adopted so severe a policy in his effort to restore high 
morals that he became known as “Calo the Censor. 

Cato was sent on a mission to Carthage in 157 "n 
Impressed by its prosperity, he warned his county 
that Rome had a dangerous rival. From then ОП, | 
ended his every speech in the Senate with the wor 
“Carthage must be destroyed.” His influence i 
bring on the Third Punic War. Three years after hi 
death, the Romans destroyed Carthage. ‚ :. 

Cato was the first important author of Latin p 
Only one of his works, a treatise on how to make pro 
from specialized farming, has survived. i К 

Marcus Porcius Cato the Younger (95-46 B.C.) be 
the great-grandson of Cato the Elder. He became v 
Stoic philosopher and was a stubborn conservative 


of two states 


i149 B.C.) ма 


dics. He considered principles more important than 
compromise. He became quaestor in 65 B.C. and helped 
reform the management of the treasury. As a tribune, 
he supported Cicero against Catiline and opposed the 
First Triumvirate (5c [RIUMVIRATE). In 54 B.C., Cato 
was made praetor. 

When Pompey and Julius Caesar quarreled, Cato 
supported Pompey. When the news of Pompey's defeat 
at Pharsalus in 48 B.( reached him, Cato fled to North 
Africa. There he rec ived command of the defense of 
Utica. After the defeat of Pompey's forces at Thapsus 
in 46 B.C., Cato coninitted suicide by stabbing him- 
«lf. He became а hero to those who idealized the dying 
Roman Republic. 

See also. CAESAR. 
TRIBUNE. 

CAT'S-CLAW. Scc ACACIA. 

CAT'S-EYE is a prized gem stone that is an opalescent 
variety of chrysobery l. a beryllium-aluminum com- 

und. When cut in a certain way, this gem resembles 
а cat's eye. It has a silky luster and shows a greenish, 
reddish, and yellowish play of colors. The true cat’s-eye 
is found in gravels in Ceylon. 

CATSKILL MOUNTAINS form a chain of low moun- 
tains along the western shore of the Hudson River in 
New York. The southern end of the Catskills lies about 
ahundred miles from New York City. The mountain 
chain is about 50 miles long and about 30 miles wide. 
The highest peaks include Slide Mountain (4,204 feet) 
and Hunter Mountain (4.025 feet). 

The Catskill Mountains once formed part of a pla- 
tàu that was carved out by rivers thousands of years 
ago. Trees, woodland plants, and flowers cover the 
slopes of the Catskills. This is one of the most beautiful 
natural regions in New York. Catskill State Park covers 
596,120 acres in th: 

Many summer re and sanitariums are in the 
Catskills. The Schoharie and Ashokan Reservoirs are 
artificial bodies of water that have been dug in the 
Catskills region. The Catskill Aqueduct carries water 
from the Ashokan Reservoir to New York City. Thun- 
der Mountain in the Catskills is the Dunderberg of 
Washington Irving's famous story, Rip Van Winkle, 
published in 1819. 

CATSUP. See CATCHUP. 

CATT, CARRIE CHAPMAN (1859-1947), was ап 
American leader in the campaign for woman suffrage. 
She served as president of the National American 
Woman Suffrage Association from 1900 to 1904, and 
from 1915 to 1920, when 
Amendment 19 to the 
United States Constitution 
was passed, giving women 
the right to vote. 

Mrs. Catt began her suf- 
frage work as an organizer 
of clubs in 1887. She be- 
came one of the move- 
ment's most effective 
lecturers and guiding 
forces. Her work extended 
to Canada and Europe. 
From 1904 to 1923: she 
served as president of the 
International Woman Suf- 
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CATTELL, JAMES M. 


{тарс Alliance. In 1919, she founded the National 
League of Women Voters to teach women an under- 
standing of public affairs so they could vote intelligently. 
In 1925, she founded the National Committee on the 
Cause and Cure of War. This became the Women’s 
Action Committee for Victory and a Lasting Peace. 

Mrs. Catt was born in Ripon, Wis., and attended 
Towa State College. She taught school and became the 
first woman superintendent of schools in Mason City, 
Towa. She married Leo Chapman, a newspaper editor, 
who died in 1886. She also survived George William 
Catt, an engineer, whom she married in 1890 in Seattle, 
Wash. Louis FILLER 

See also LEAGUE oF WOMEN VOTERS; WOMAN SUF- 
FRAGE. 

CATTAIL is a wild plant that grows in swamps and 
marshes throughout the United States and southern 
Canada. In some places, cattails cover acres of marsh- 
land with their waving green leaves. The larger cattails 
grow to a height of 5 or 6 feet, and have long, broad 
leaves. The smaller ones have narrow leaves. Cattail 
flowers enlarge and become the long brown spikes 
sometimes used for winter decorations. On the Pacific 
Coast, cattails are known as tule-reeds. 

The roots of cattails contain starch, and are eaten 
by the Cossacks of Russia. The English cat them under 
the name of Cossack asparagus. Cattails provide a silky 
down used to dress wounds and for upholstering. Dur- 
ing World War 1 this down was used in the manufac- 
ture of artificial sill and served as а substitute for cotton. 
In some places in Europe 
and India, people use the 
highly inflammable pollen 
of cattails for tinder. 


Cattails are often used for 
decorations in homes. 
1 


. Horace McFarland 


Scientific Classification. 
Cattails belong to the family 
Typhaceae. The larger cat- 
tail is genus Typha, species 
latifolia; the smaller, 7. an- 
gustifolia. FRANK THONE 


See also BuLRUSH. 
CATTALO. See Bur- 


FALO. 

CATTELL, kuh TELL, 
JAMES MCKEEN (1860- 
1944), an American scien- 
tist, professor, editor, and 
publisher, pioneered in the 
field of experimental psy- 
chology. He taught psy- - 
chology at the University 
of Pennsylvania, Cam- 
bridge University, and Co- 
lumbia University. He 
served as editor of several 
scientific publications, in- 
cluding Science, The Scien- 
tific Monthly, and The Amer- 
ican Naturalist. He also was 
editor and publisher of 
American Men of Science. Cat- 
tell was born in Easton, 
Pa. CLAUDE А. EGGERTSEN 


229 


CATTLE 


CATTLE are among the most important farm animals, 
We eat the meat of cattle as roast beef, veal, hamburger, 
and hot dogs. We drink the milk of cattle, and use it to 
make butter, cheese, and ice cream. The hides of cattle 
provide leather for our shoes. Cattle also furnish mate- 
tials for such useful items as medicines, soap, and glue. 
In some countries, cattle are the main source of power 
to pull plows, carts, and wagons. 

Cattle belong to the ox family, along with the bison, 
yak, and water buffalo. All cattle have heavy bodies, 
long tails, and cloven (divided) hoofs. Cattle digest their 
food in a strange way. Their stomachs are divided into 
four parts. After cattle swallow their food, they bring it 
up from the second section of their stomachs and chew 
it again. This once-swallowed food is called a cud. 

Cattle graze lazily in green pastures and on the plains, 
Their mooing, or /owing, often breaks the silence of the 
countryside. Beef cattle are raised for their meat. Dairy 
cattle are raised for their milk. Dual-purpose cattle pro- 
vide both meat and milk. But almost all cattle eventu- 
ally are killed for meat. 

People on every continent raise cattle. Cattle live in 
cold lands such as Iceland, and in hot countries such 
as India. Hindus in India believe cattle are holy ani- 
mals, never to be harmed. They do not use cattle for 
meat. 

Cattle are stupid animals. Sometimes people give 
them names. But cattle rarely learn to respond to their 
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names as horses and dogs do. People sometimes use the 
expression, as “dumb as an ox,” or as 

In America, the word cattle usually me: S 
steers, heifers, and calves. A cowis a feniale and a bullis 
a male. Steers are males whose reproduc tive organs have 
been removed by an operation. A young cow i$ called 
a heifer until she gives birth to a calf. ^ calf is a youns 
cow or bull. A group of cattle is called a /erd. In certam 
regions, the word cattle once meant all a farmers 
wealth or property. 

Beef cattle and dairy cattle that can be traced through 
all their ancestors to the original animals of a breed ү 
called purebred. A registered animal is one whose an 
history has been recorded with the appropriate bree 
association. To be eligible for registration, cattle must 
be born of a sire (bull) and dam (cow) that are record 
in the association’s register, or herdbook. le 

In the 1950’s, more than 1,300,000 purebred catt 
were registered with the various beef and dairy E 
associations. Not all purebred cattle are registered. Бау 
farmers and ranchers have no interest in register 
their cattle with breed associations. 


The Bodies of Cattle 


Beef cattle have wide, stocky bodies, with E 
backs and hindquarters. Dairy cattle are somew к 
leaner. But they have widely-bowed ribs to make 10° 3 
for food that is turned into milk. Beef and dairy €" 


from about 1.000 to 1,700 pounds. Bulls may 
з 2000 pounds or more. Most cattle are about 
et tall when fully grown. 


ails, which they use to shoo away 
ts. Most cattle have coats of short 
c from Scotland have long, shaggy 
ı warm in cold weather. Beef cattle 
eads. The heads of dairy cattle are 
| narrow. 


| cattle hav 


and other 1! 
Galloway catt 
hat keeps 
have wide, short 
somewhat long 
Teeth. Adult 


the lower jaw a 


c have 32 teeth—8 in the front of 
12 each in the back of the upper and 
cannot bite off grass because it does 
not have cutting teeth in the front of its upper jaw. It 
must tear the grass by moving its head. Cattle chew 
their cuds with their molars, or back teeth. 

Horns. The ns of cattle are hollow and have no 
branches, as do those of some other horned animals such 
as deer. Cattle do not shed their horns from time to 
time, as deer do. C attle born without horns are called 
polled cattle. D rned cattle have had their horns 
removed by cutt them out with a knife or burning 
them out with a hot iron. This is sometimes done before 
they are 3 weeks old. Polled or dehorned cattle are safer 
for cattlemen to handle. The cattle are less likely to 
injure each other. and they take up less space in trucks 
or railroad cars when shipped to market. 

Stomach. The stomachs of cattle have four sections. 
The animal first chews its food only enough to moisten 
it. Then it swallows the food, which passes into the 
st section of the stomach, called the rumen or paunch. 
The food is mixed and softened in the rumen and in 
the second. chamber, the reticulum. Microorganisms in 
the rumen break down cellulose in the food and change 
the food into vitamins, amino acids, and proteins. The 
food next returns to the mouth as a ball called a cud, 
and is rechewed thoroughly. The food is then re- 
swallowed and passes through the rumen and reticulum 


lower jaws. А ‹ 


ABOMASUM 


RETICULUM 


RUMEN 


A Cow's Stomach has four sections. Food first enters the two 
sections shown by the red line. The cow then rechews the food as 
a cud and it follows the path shown by the blue line. The cow's 
stomach has been stretched out of its actual shape in the draw- 
ings in order to show how the food travels through it. 


into a third section, the omasum, which squeezes out the 
moisture. The food finally enters the fourth section, the 
abomasum, called the “true stomach" because it pro- 
duces gastric (digestive) juices that act on the food 
Animals that chew cuds and have this kind of stomach 
are called ruminants (see RUMINANT) 

Udder. Cows have baggy organs called udders, which 
hold their milk. The udder, sometimes called a bag, 
hangs from the cow's body a little in front of the hind 
legs. The udder has four sections that hold milk. When 
a cow is milked by hand, pressure causes the milk to 
squirt out through large nipples called teats. Some farm- 
ers still milk their cows by hand. But large dairy farms 
use electrically operated milking machines. Milking 
machines use suction to draw the milk from the uddet 
into a container (see MILKING MACHINE). Beef cows, 


Bond, F 


Guernseys in a Dairy Barn 


beef cattle 


which produce milk only for their calves, have smaller 
udders than dairy cows, 


Beef Cattle 


Beef cattle are bred to produce the largest amount of 
meat at the lowest cost. Beef cattle fatten easily, and 
deposit fat on their bodies and in their muscles. 

The chief beef-cattle breeds in the United States are 
the Hereford, Shorthorn, Aberdeen-Angus, Santa Gertrudis, 
and Brahman, or Zebu. These five breeds produce more 
than 95 of every 100 pounds of meat that come from 
beef cattle. 

Popular beef-cattle breeds, such as the Hereford and 
Aberdeen-Angus, became favorites because they pro- 
duce top-grade beef at the lowest cost to the farmer. 
Farmers who live near each other often raise the same 
breed of cattle. By doing this, they can save money by 
mating their cows with one bull that is jointly owned. 

The meat from calves slaughtered before they are 3 
months old is called veal. The meat from older cattle 
is called beef. People also eat the liver, brain, tongue, 
heart, kidneys, pancreas and thymus gland (both 
called sweetbread), and the fatty stomach lining (called 
tripe) of cattle. 

Hereford cattle have red bodies and white faces. They 
often are called whitefaces. Herefords also have white 
patches on their chests, flanks, lower legs, and on the 
switches, or tips, of their tails, They have short necks 
and broad heads. Their legs are short and straight, 

Farmers and ranchers in the United States raise more 
Herefords than any other kind of beef cattle, Herefords 
won this popularity because they graze eagerly and 
know how to find food on the range. 

Herefords can be raised on the grasslands of the 
western United States until they are ready for market, 
But their meat is tastier if they are shipped to the 
Middle West when young, and are fattened on corn and 
other feeds. Herefords are especially popular as “baby 
beef.” Packing houses buy baby beef when the animals 
are 8 to 18 months old and weigh from 600 to 1,100 
pounds. 
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The Hereford breed was developed in the county 
Hereford in England. The breed first was brought 0 
the United States when Henry Clay imported Неге 
in 1817 for his Kentucky farm. But they were mor 
brought in on a large scale until 1850. The breed be 
came popular in 1880. Herefords also are popular it 
Canada, particularly in Alberta, Manitoba, Saskatelite 
wan, and Ontario. The American Hereford Association 
has headquarters in Kansas City, Mo. 

Polled Herefords ате a strain, or variety, of Hereford 
that are born without horns. They are not a ѕера 
breed. Warren Gammon of Des Moines, Iowa, devel 
oped polled Herefords in 1900 by crossbreeding HE 
fords with hornless cattle of other breeds. He also used” 
regular Herefords that had been born without hamsi 
Calves with such deformities are known as mutants, 3 
sporis. The American Polled Hereford Association has: 
headquarters in Kansas City, Mo. à 

Shorthorn cattle include three strains. The tem 
Shorthorn alone applies to cattle raised for meat. Mil 
Shorihorns are raised for both beef and milk (see 1a 
section on Dual-Purpose Cattle). Polled Shorthorns, Wh 
have no horns, are raised for beef. 

Shorthorns may be all white, all red or roan (yellow 
red), or combinations of white and red. Shorthorns: 
slightly larger than other breeds of beef cattle, Th 
gain weight rapidly without too much grain feeding 

Shorthorns are raised easily, They can be found 
most parts of the United States, and are also popi 
in Canada. Shorthorns were imported from England? 
1783. The American Shorthorn Breeders’ Associati 
has headquarters in Omaha, Nebr. 

Aberdeen-Angus cattle often are simply called 44 
Their coal-black hair makes them easy to identi 
Angus cattle have no horns. Their short legs, 500 
necks, and bulky bodies make these cattle typical 
animals. 

Aberdeen-Angus cattle can be raised in almost 40 
climate. Their fat tends to marble, or mix with E 
meat, a quality desirable in the best beef. 


The Aberdeen-Angus was developed in the Hig 


nds of Scotland near the North Sea. A Scot imported 

« cattle for his Kansas farm in 1873. The Angus is 
ised in the East and South, It is also popular in the 
Middle West, and has spread to the far West and north- 


ıı The American Aberdeen-Angus 
Breeders’ Association has headquartersin St. Joseph, Mo. 

Brahman cattle, or Zebus, thrive in humid, southern 
climates. Well-developed sweat glands make them 
to heat. A Brahman has short hair, long droop- 
ing ears, and a fleshy hump over the shoulders. Most 
Brahmans are gray, or nearly black, but some are red. 
Brahmans were brought to the United States from India 


vestern Cana 


resista 


in 1849. They art popular in Southern States, particu- 
larly in coastal arcas. The American Brahman Breeders’ 
Association has headquarters in Houston, Tex. 


The Santa Gertrudis was the first distinct breed о! 
cattle produced in the United Sta In the 1920° and 
1930's, the King Ranch at Kingsville, Texas, crossed 
Shorthorns and Brahmans to develop the Santa Ger- 
tudis. Santa Gertrudis cattle are about five-eighths 
Shorthorn and three-eighths Brahman. The breed is 
raised widely in the humid areas of the South and 
Southwest. The calves grow rapidly and mature into 
large cattle, Santa Gertrudis have been exported to 
several Latin-American countries. The Santa Gertrudis 
Breeders’ International was established in Kingsville 
in 1951. 

Other Beef Cattle. The Charolaise, a white breed of 
French origin, was introduced in the United States in 
1936. It is crossed with the Brahman to produce a 
white breed called the Charbray. 

The Galloway is a black polled breed with a long, 
curly coat that resists cold. It originated in Scotland 


and was brought to the United States in 1870. The 
Highland, another Scottish breed, has widespread horns 
and a long, shaggy brown coat that give ita striking 
appearance. 

The Devon, 2 brownish breed, was brought to the 


United States from Devon county in England in 1623. 
Very few are raised in the United States. 

The Afrikander, a red breed from Africa, was brought 
to the United States in 1931. It has been used mostly 
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£ * has not been 
і iny American farmers. The Afrikander has 
p of the Brahman and many other character- 


at-resistant breed. 


Dairy Cattle 
The five most important breeds of milk cows in the 
United States are the Holstein-Friesian, Jersey, Guernsey, 
and Brown Swiss. Dairymen consider all the 


but some breeds, such as 
the Holste duce more milk than others. 

The cows brought to America in colonial days pro- 
duced little milk. Dairymen increased the milk output 


milk produce 


Friesian, I 


and butterfat content by improving herds. The butter- 
fat content is important because butterfat is used to 
make butter, 

The average annual output of milk per cow increased 
rom 5,314 pounds in 1950 to more than 6,400 pounds 
in 1959. Milk production is measured in pounds be- 
cause farmers are paid for their milk by the pound at 
creameries and daily receiving stations. A gallon of 
milk weighs 8.6 pounds. 

Dairy cows normally give milk for about five or six 
years, but some still produce milk at the age of 20 or 
older. When cows no longer give milk, they usually 
are sent to a livestock market for slaughter. Dairy cattle 
provide about two fifths of our beef and veal. 

Holstein-Friesian cattle, usually called Holsteins, are 
identified by their black-and-white coats. Some Hol- 
steins are nearly all black or all white. A few are red 
and white. Holsteins are the largest dairy breed. They 
1ave broad hips and long, deep barrels, or body trunks. 
Their horns slant forward, but curve inward. 

There are more Holsteins in the United States than 
any other dairy breed. Many farmers favor them be- 
cause a Holstein cow produces more milk than other 
breeds. However, their milk contains less butterfat 
than that of other breeds. 
Holsteins probably were developed from a strain of 
black-and-white cattle found in the province of Fries- 
and in The Netherlands. Cattle raisers of Schleswig- 
Holstein in Germany also helped develop the breed. 
Holsteins were brought to the United States in 1795. 
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They are now raised in every state, Holsteins are also 
popular in Canada. The Holstein-Friesian Association 
of America has headquarters in Brattleboro, Vt. 

Jersey cattle range in color from gray to dark fawn, 
or reddish brown. Some appear almost black. The 
Jersey is the smallest major dairy breed. Its broad face 
is unusually short from its forehead to its nostrils. The 
small horns curve inward. 

Jersey cows produce less milk than the four other 

major breeds, but their milk contains the most butter- 
fat. A thick mass of cream rises to the top of a container 
of Jersey milk. 
Jersey cattle came from the tiny British island of 
Jersey in the English Channel. They were brought to 
the United States in 1850. Jerseys thrive in all sections 
of the country. Many are raised in Canada. The 
American Jersey Cattle Club has headquarters in 
Columbus, Ohio. 

, Guernsey cattle are slightly larger than Jerseys. The 
Guernsey’s fawn-colored coat is spotted with white 
markings. The Guernsey has a long head. A white 
shield often appears on its broad forehead. The horns 
curve upward and outward. 

Guernseys produce a little more milk than Jerseys, 
but the rich milk of the Guernsey ranks second to that 
of the top-ranking Jersey in butterfat content. 
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Guemseys probably originated in France when 
breeders cromed the red brindle cattle of Normandy 
with the small brown-and-white cattle of Brittany 
Guemseys were brought to the United States in 1831 
from the British island of Guernsey, near Jersey. They 
are raised in every state, as well as in Canada. The 
American Guernsey Cattle Club has headquarters in 
Peterborough, N.H 

Ayrshire cattle are red and white or brown and white 
Some are nearly all red ог all white. The Ayoshire's 
long, curving horns give it an impressive appearance 
Its body is sturdy, but somewhat lean. Ayrshire milk 
production and butterfat content rank between Hol- 
stein and Guernsey. 

Ayrshires came from the hilly country of Ayr in 
southwest Scotland. They are more rugged than other 
breeds, and they thrive in hilly country. Ayrshires were 
brought to the United States in 1822. They later spread 
to the Pacific Coast, and are also popular in Canada 
The Ayrshire Breeders’ Association has headquarters 
in Brandon, Vt. 

Brown Swiss may be light brown, dark brown, or 
brownish gray. A light gray stripe may гип along the 
back. The nose, horn tips, and tail switch are black. 
Brown Swiss are larger than most dairy cattle, The 
horns slant forward and upward. 

Brown Swiss produce fairly large amounts of milk. 
The milk is pure white, and is rich in nonfat solids, 
minerals, and lactose, or milk sugar. These qualitics 
make the milk excellent for cheese. 

Like the Holstein, the Brown Swiss is one of the 
oldest breeds of dairy cattle. It was first raised in the 
canton (district) of Schwyz in Switzerland. Brown Swiss 
were brought to New England in 1869. and are raised 
throughout the United States and in Canada. The 
Brown Swiss Cattle Breeders’ Association of America 
has headquarters in Beloit, Wis. 

Other Dairy Cattle. Dutch Belted cows arc black, with 
a wide belt of white around the middle. Their milk 
contains about as much butterfat as that of the Brown 
Swiss and Ayrshire. Dutch Belted cows were brought 
to the United States from The Netherlands in the late 
1830's. This breed is raised mostly in the eastern 
United States. 

French Canadian cattle are a small, dark brown breed, 
much like the Jersey and the Guernsey. They are raised 
mostly in Quebec. The milk of these cows is rich in 
butterfat. French Canadian cattle are not common in 
any sections of the United States. 
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Ма 1 we been poisoned by eating certain 

kinds ants found у 

| 1 States. Weeds that may poison cattle include 
xcoweed, death camass, prince’s-plume, and some 


es and larkspurs. Cattle owners sometimes destroy 
these plants with chemicals. See LOCOWEED. 
Diseases sometimes attack cattle. The most serious 


atthe diseases include anthrax, blackleg, bloat, brucellosis, 
und foot-and-mouth disease. All except bloat are con- 
tagrous. 


Inthrax is caused by a germ that is usually picked 
«n the soil. It generally enters an animal’s body 
1 » mouth. Anthrax causes a high fever and 
often stops the flow of milk. It may be fatal to cattle. 
See ANTHRAX 

Blackleg is one of the deadliest dise It usually 
strikes animals between 6 and 18 months of age. It 
causes lameness, convulsions, rapid swelling, and high 
fever. Blackleg, carried by a germ in the soil, usually 


causes death within 36 hours. 


Bloat is a condition in which gas swells the paunch, 
causing the animal to stagger and gasp for breath. 
Cattle may be stricken with bloat after grazing in 
moist pastures. A change in feed when cattle are very 
hungry also may cause them to bloat. 

Brucellosis, or Bang’s Disease, attacks the lymph 
glands, udders, and reproductive organs of cows. Cattle 
pick up the brucellosis germ from dirty feed or other 
objects. Cows with brucellosis often cannot bear calves. 
See Bano’s Disease. 

Foot-and-Mouth Disease is caused by a virus. The 
disease causes lameness and reduces milk output. The 
United States Department of Agriculture does not allow 
the import of cattle from countries where the disease 
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Mllinois. . ... ..2,755,000 head 
Missouri......2,733,000 head 
Oklahoma... .2,492,000 head 


California... .2,387,000 head 


Based on a 4-year average of government statistics. 
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exists. See FOOT-AND-MOUTH DISEASE. 

Insects spread such diseases as anaflasmosis, which 
is similar to malaria. Texas fever is an infectious disease 
caused by the cattle tick (see Carrie Tick). Many 
kinds of flies annoy cattle. Some flies merely cause 
cattle to produce less meat or milk. But heel flies lay 
eggs on the heels of cattle. The larvae work up through 
the body and bore holes in the hide. Cattlemen spray 
cattle with insecticides to drive away flies and other 
insects. Veterinarians use modern vaccines, drugs, and 
antibiotics to keep cattle well and to cure sickness, 
much as physicians vaccinate and treat sick people. 

Dwarf Cattle are undersized animals that never 
develop fully. They are stunted at birth. and many die 
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soon after they are born, Cattlemen have become 
alarmed because more and more dwarf cattle have ap- 
peared in purebred herds. Dwarfs appear in every major 
breed. Some breeders believe that efforts to develop 
better beef cattle may lead to dwarfism. Some bulls 
with otherwise desirable qualities seem to produce 
many dwarfs. Sce Dwarr (picture, A Dwarf Cow). 


Raising and Marketing Cattle 


Beef calves usually are born on a western ranch in 
the spring. > young spend the summer with cows in 
fenced pastures, or on an open range. Every calf is 
branded, or marked, with a hot iron to show ownership 
(see RANcHING [picture, Brands of the Old West]). In the 
fall, the calves are weaned, or taken from their mothers. 

Feeder Cattle. The rancher sells the weaned calves 
to farmers, or feeders, in the Middle West, on the West 
Coast, or elsewhere. Such calves are called feeder cattle. 
The farmer feeds and fattens them, then sends them 
to a stockyard, or market. Meat packers at the market 
buy the cattle for slaughter. The largest livestock mar- 
kets are in Chicago; Omaha, Neb.; Kansas City, Mo.; 
Sioux City, Ia.; and Denver, Colo. See Mear PACKING. 

Ranchers sometimes send their calves directly to a 
market instead of selling them to farmers. Farmers, in 
turn, may buy feeder cattle from a carefully chosen 
market instead of from a rancher. The farmers fatten 
such calves, then sell them back to a market at a profit. 

A farmer usually fattens feeder cattle for go to 180 
days. He tries to sell them when market conditions give 
him the biggest profit. A steer is normally ready for 
slaughter by the time it is 18 months old, but it may be 
2 years old or older. 

Cattle reach full growth in two to three years. But 
many cattle are fat enough before they reach maturity. 
or full growth. Such cattle are called finished cattle. 
Finished cattle may be as young as 8 months, and may 
weigh only 600 pounds. 

Some farmers in the East and Middle West breed and 
raise their own cattle. But most farmers find it more 
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profitable to buy feeder cattle and use their land for 
growing feeds to fatten the stock 

Gross-Fed Cattle. Cattlemen sometimes feed their 
stock on grass for one or two years 
animals as "grass fattened.” Some grassfattc 
also receive grain feed for several weeks befor 


and then sell the 


ed cattle 


they are 
considered fat enough to send to market 

Farmers in southern coastal areas raise many calves 
that are sold for early slaughter or for grazing on richer 
pastures. Their land is not suitable for raising feeds on 
which to fatten cattle 

Dairy Cows. Most dairy cows spend their lives on 
one farm. Heifers from cows that have produced little 
milk are sent to market to be slaughtered for veal when 
only a few weeks old. It is probable that such calves 
like their mothers, would be poor milk producers Most 
male calves also are sent to market. 

The dairyman is careful to save the female calves of 
the best cows for herd replacements. W hen a cow fails 
to produce milk economically, the farmer sends her toa 
livestock market, Such dairy cows produce much of our 
low-grade beef. 

Show Cattle. Cattlemen exhibit prize animals at 
state fairs, and livestock expositions. A 


county fai 
champion dairy cow has a wide chest, strong head, and 
well-developed udder. A blue-ribbon beef animal has a 
solid, compact body, with short legs and broad head. 
Exhibitors such as Four-H Club members start devel- 
oping show cattle as soon as the calves are born. The 
animals are fed carefully, exercised frequently, and 
groomed regularly. Their coats are neatly trimmed and 
their horns are polished frequently. 


History 


Early Cattle. Modern European cattle probably 
descended from two different types of wild cattle, one 
large and the other small. The large ancestors of cattle 
lived in western Asia, North Africa, and Europe thou- 
sands of years ago. They were about 6 or 7 feet tall at 
the shoulder, and had long, slender horns. The smaller 
cattle were short-bodied and had short horns. They lived 
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in north-central Europe. Both these strains of cattle 
belonged to the genus Bas, species taurus. 

Men have always raised cattle. Stone Age men were 
driven from Europe 12,000 years ago by other men who 
brought cattle with them. Prehistoric drawings of 
cattle have been found on the walls of the Lascaux 
caves in France and the Altamira caves in Spain. Pic- 
tures carved in ancient Egyptian tombs show oxen pull- 
ing plows and treading grain. 

Cattle raisers once followed their herds from land to 
land as the cattle searched for grass to eat. Later, some 
of these herdsmen and their families settled in one place. 
They fed their cattle grain in addition to grass. 

Beginning of Breeding. Thc first cattle were used as 
work animals as well as for producing milk and beef. 
The same kind of animal performed all three tasks, 
Gradually, men began to breed cattle either as beef 
animals or for producing milk. 

Robert Bakewell, a farmer who lived in Leicester- 
shire, England, first used modern livestock breeding 
methods. He began improving his cattle during the late 
1700's. He used a breed of cattle called Longhorns 
(different from Texas Longhorns), and tried to develop 
cattle that would give more meat. 

American Cattle, In 1493, Christopher Columbus 
brought long-horned cattle from Spain to Santo Do- 
mingo (now part of the West Indies) on his second voy- 
age to America. Descendants of these cattle later 


Govemor Edward 
brought cattle to New England in 1624. Cattle raising 


Railroads helped cattle ranchers on the plains by 
providing transportation to the eastern markets, Re- 
frigerated railroad cars made it possible to ship meat 


Longhorn grew slower and was less profitabl, th h 
breeds as the Hereford and Abe S meld 


horn produced little beef in proportion to its bulk. By 


M 900, there were about i 
cattle in the United States. The United оо 


States eats about 82 pounds 
180 quarts of milk every year. 
Scientific Classification. Cattle, 


zebus, and the American bi ў 
family Bovidae. sale 


oxen, water buffalo, 
m the genus Bos in the 
HILTON м. BRIGGS 
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Related Articles in WorLD Boox include: 


Кіхрѕ or CATTLE 


Aurochs Carabao Ox 
Bison Kouprey Water Вий 
Brahman Musk Ox Yak 
Buffalo 
DISEASES 
Anthrax Foot-and-Mouth Disease 
Bang’s Disease Mange 
Cattle Tick Warble Fly 
INDUSTRY 
Agriculture (Raising Animals) Dairying 
Animal Husbandry Meat Packing 
Breeding Ranching 
PRODUCTS 
Beef Gelatin Tallow 
Butter Leather Tripe 
Casein Milk Veal 
Cheese Neat’s-Foot Oil 
UNCLASSIFIED 
Animal (Animals That Pasture 
Live Together) Refrigeration 
Channel Islands Ruminant 
Cud Ungulate 
Horn Western Frontier Life (The 
International Livestock Cattle Boom) 
Exposition 
Outline 
1. The Bodies of Cattle 
A. Teeth C. Stomach 
B. Horns D. Udder 
Il. Beef Cattle 
A. Hereford D. Brahman . 
B. Shorthorn E. The Santa Gertrudi 
С Aberdeen-Angus F. Other Beef Cattle 
Ш. Dairy Cattle 
A. Holstein-Friesian D. Ayrshire 
B. Jersey E. Brown Swiss j 
C. Guernsey F. Other Dairy Cattle 
IV. Dual-Purpose Cattle 
A. Milking Shorthorns 
B. Red Polls 
V. Breeding and Care of Cattle 
A. Breeding C. Diseases 
B. Feeding D. Dwarf Cattle 


VI. Raising and Marketing Cattle 
A. Feeder Cattle 
B. Grass-Fed Cattle 

VII. History | 


C. Dairy Cows 
D. Show Catt! 


= 


Questions 


How are cattle like the deer and the camel? 
_How do the bodies of beef cattle and dairy cattle 
differ? In what ways are they alike? 2 
What do cattlemen strive for in breeding beef cattle! 
In breeding dairy cattle? 
Why are Herefords popular? ] 
What was the original meaning of the word сае? t 
To what family do cattle belong? What other animas 
belong to this family? i 
, How can Holsteins be identified? How do they rank i 
sıze among the dairy breeds? In milk production? — ,. 
What are purebred cattle? Are they necessarily regis 
tered cattle? | 
How long do cows usually produce milk? What usually 
appens to a cow that no longer gives milk? 
Who first brought cows to America? 


CATTLE BRAND, See RANCHING (picture). 1) 
CATTLE GRUB. See Fry (Flies That Harm Animals) 
CATTLE PLAGUE, See Rinperpesr. 


n 


CATTLE TICK, or TEXAS 
FEVER TICK, carries Texas 
fever, a disease of cattle. 
The tick is round and chest- 
nut brown in color. It car- 
ries а one-celled animal 
that causes the disease. The 
female tick leaves the one- 
celled animals in the cow’s 
body when it sucks the 
cow’s blood. 

Texas fever is an infectious disease. The one-celled 
animals multiply in the cattle’s blood and destroy the 
red blood corpuscles. The disease became serious in the 
southwestern part of the United States about the mid- 
dle of the 1800". It once threatened all the cattle in the 
country, but has been brought under control. To pre- 
vent the disease, ranchers bathe their cattle in a liquid 
that contains arsenic, which kills the ticks. Cattle can 
remain on a pasture containing ticks if they are dipped 
in the solution every two weeks. 


USDA 
The Cottle Tick causes 
Texas fever when it bites cows 


ond sucks their blood. 


Scientific Classification. Cattle ticks belong to the tick 
family, Ixodidae. They are genus Boophilus, species an- 
nulatus. EDWARD А. CHAPIN 

See also Smrru, THEOBALD; Tick. 

CATTON, BRUCE (1899- — ), an American histo- 
rian and journalist, won the Pulitzer prize in 1954 and 
the 1954 National Book 
Award for A Stillness at 
Appomattox. Two other vol- 
umes of his trilogy about 
the Union Army of the 
Potomac preceded this 
work. They were Mr, Lin- 
coln’s Army (1951) and Glory 
Road (1952). Catton also 
wrote U.S. Grant and the 
Military Tradition (1954) 
and Grant Moves South 
(1960). His vivid narratives 
are the result of a close 
study of original docu- 
ments, letters, and diaries. 

Catton was born at Petoskey, Mich. From 1926 to 
1941; he served as Washington correspondent and spe- 
cial writer for the Newspaper Enterprise Association. 
In 1954, Catton became editor of the American Heritage 

Magazine. MERLE CURTI 

CATULLUS, kuh TULL us, GAIUS VALERIUS (84? 
В.С.-54°в.с.), a Roman lyric poet, wrote personal and 
passionate poetry. The best-known group of his poems 
tells of his love for Clodia, an aristocratic Roman ma- 
ton. Catullus called her Lesbia in his poems. He wrote 
about the affair from its beginning to his final disillu- 
‘tonment in,his beloved. 

Catullus also wrote long poems on mythological 
themes, а wedding chant, and many epigrams (sce EPI 
SRAM). One of the epigrams attacked Julius Caesar, 
who later forgave him. Catullus also wrote a famous fare- 
Well to his dead brother. A famous quotation from his 
Works is: “What woman says to fond lover should be 
Written in wind and running water." 

" е was born of an upper-class family in Verona, 
i У. The only surviving manuscript of his work was 
ound there, Moses HADAS 


George Cserna 
Bruce Catton 


CAUCUS 


CAUCASIA, kaw KAY zhuh, is a region in southwest- 
ern Russia, with a population of about 9,517,000. It is 
divided into two parts by the Caucasus Mountains, 
which extend 750 miles from the Black Sea to the Cas- 
pian Sea. The portion to the north of the mountains is 
called Northern Caucasus; that to the south, 7ranscau- 
casia, or across the mountains. After Russia's collapse in 
1918, the southern section was organized as the so-called 
"republics" of Georgia, Armenia, and Azerbaidzhan. 
In 1922 they were reorganized as the Transcaucasian 
Soviet Federated Socialist Republic of Russia. In De- 
cember, 1936, they were reorganized again as three 
separate states within the Soviet dictatorship. Caucasia 
is rich in natural resources, including oil and nonferrous 
metals. Most of the oil trade is carried on through Baku 
and Batum, See also ARMENIA; AZERBAIDZHAN; CIR- 
CASSIAN; GEORGIA. THXODORE SuasAD 

CAUCASIAN, or CAUCASOID. See RACES OF MAN 
(Caucasoids; picture). 

CAUCASUS MOUNTAINS arc a great mountain 
range in Russia. They rise between the Black and Cas- 
pian seas, and extend from northwest to southeast for 
about 750 miles, They are about 120 miles wide at their 
widest point. The chief peak is Mount Elbrus (18,468 
feet above sea level), which also ranks as the highest spot 
in Europe. Many geographers consider the Caucasus as 
the boundary line between Europe and Asia. 

The mountains have a number of passes over 10,000 
feet high. Roads cross a few passes, but railroads must 
skirt around the ends of the mountains. The glaciers of 
the Caucasus rival those of the Alps in size, but there 
are almost no lakes. Among the Caucasus’ rich mineral 
resources are the oil fields of Baku, Grozny, and Maikop; 
the rich manganese deposits of Georgia; and valuable 
tungsten and molybdenum reserves. ‘The mountains 
have been important historically as a barrier to migra- 
tion, but numerous invasions swept over them in ancient 
times and in the Middle Ages. 

See also MOUNT ELBRUS. 

CAUCHY, koh SHE, AUGUSTIN LOUIS (1789-1857), a 
French mathematician, became famous for introducing 
logical and modern ideas into calculus. He laid the 
foundations of the present-day theory of functions of a 
complex variable (see Матнематісѕ [The 1800's]). He 
published nearly 800 papers, including important works 
in algebra, geometry, mechanics, optics, and astronomy. 
Cauchy was born in Paris. He taught at the Ecole Poly- 
technique, the Collége de France, and the Sorbonne. 
He belonged to the French Academy. Parure s. Jones 

CAUCUS, KAW kus, is a meeting of members of a 
political party to name candidates for office or to decide 
on policy. ч 

In the early days of the United States, voters of each 
party in a city or village met in a local caucus to choose 
delegates for a county or state caucus which picked the 
party candidates. As the population grew, it became 
hard to get all the voters together. One man or a small 
group sometimes got control of the caucus and used it 
for private advantage instead of for the good of the party. 
For this reason, the direct primary was set up instead of 
the caucus as the method of nominating candidates. 

Until 1824, candidates for President and Vice-Presi- 
dent were chosen by a caucus of the political parties in 
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THEODORE SHARAD 


CAUDAL ANESTHESIA 


Congress. The caucus is still used for some purposes in 
Congress and in the parliaments of many nations. In the 
United States, the members of cach party in Congress 
hold а caucus to decide on candidates for Speaker of the 
House and other officers, and to decide on certain party 
policies. FREDERICK Р. BLAcuLy 

See also PRIMARY ELECTION. 

CAUDAL ANESTHESIA. See ANESTHESIA. 

CAULIFLOWER, CALL ih FLOU er, is a garden vegetable 
related to cabbage. It has a thick, round head made up 
of tight clusters of flower parts with short, fleshy stalks. 
Many short, thick leaves grow around the flower clus- 
ters, and several large green leaves grow around the 


The Cauliflower Is a Member of the Cabbage Family 
which has been cultivated and eaten for several centuries, 


outside of the head. Sometimes growers tie the outside 
leaves over the head to keep the flowers white. But the 
leaves often grow over the head naturally. People cook 
cauliflower heads as a vegetable. They also pickle it, 
alone or with other vegetables. Stores sell cauliflower 
fresh or frozen. 

Cauliflower needs a uniform cool climate to grow 
well. Farmers grow the plant as they do cabbage (see 
CABBAGE). They seldom sow the seed directly in the 
ground. Usually, the plants are first grown in hotbeds 
or greenhouses, then transplanted to the field. Much 
cauliflower is grown commercially along the Pacific 
Coast and on Long Island, New York. 

Scientific Classification. Cauliflower belongs to the 
mustard family, Cruciferae. It is genus Brassica, species 
oleracea, variety botrytis. JOAN Н. MacGiLuvRAY 

See also VEGETABLE (Planting Table for V. egetables). 

CAUSTIC, KAWS tick, is the name of a number of 
chemical substances that can burn or destroy the tissues 
of the body. Most caustics are strong bases that dissolve 
in water, and are called alkalies. Caustics can leave 
serious burns and should always be handled very care- 
fully. One of the most common caustics is a white, solid 
substance known commercially as lye, soda lye, or caustic 
soda. It is really sodium hydroxide, a powerful cleaning 
agent that can dissolve grease. Sodium hydroxide is 
used to clean greasy sinks and to cut through grease in 
plumbing. It is also used industrially to make soap, 
rayon, and leather; in dyeing; and in refining kerosene, 
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Potassium hydroxide, called caustic potash, or potas 
lye, is a caustic used to make soft soap. Lunar caustic ig 
the old alchemic name of silver nitrate. It is made jp R 
small sticks called styptic pencils, or styptic sticks, which 
are rubbed against minor wounds to stop bleeding 
Doctors put silver-nitrate solution into the eyes of new. 
born babies to prevent infection that might result ia 
blindness. GEORGE L. Begs 

See also ALKALI; Base; Lye; POTASSIUM; Suve 
NITRATE. 

CAUSTIC CURVE. See ABERRATION (Spherical), 

CAUSTIC POTASH. See Base; Ротл+:1 м. 

CAUSTIC SODA. See Caustic. 

CAVALIER, клу uh LEER, meaning /rseman, wasa 
name used in England in the 1640's for the gaily dressed 
troops devoted to King Charles I, as opposed to Round 
head, the name given to a follower of the Parliamentary 
cause during the English Civil War. As now used, the 
name applies to a gay dancing partner or to a wom- 
an's escort. See also CHARLES (I) of England; Roun» 
HEAD; ROYALIST. J. SALWYN Scnarmo 

CAVALIER POETS. See ENGLISH LITERATURE (The 
Cavalier-Puritan Period). 

CAVALLERIA RUSTICANA. See Opera (Some of the 
Famous Operas). 

CAVALRY is a military unit that formerly consisted 
entirely of horsemen, The word cavalry comes from the 
French cheval, which means horse. Cavalry units in the 
United States Army were once all horse cavalry units. 
But, about the time of World War I, mechanized 
cavalry units, which used automobiles and trucks in- 
stead of horses, began to replace the mounted units 
The expense of maintaining horses and their equipment, 
and the greater speed and mobility of ‘he motorized 
group, made horse cavalry obsolete. In 1458, the army 
disbanded its last mounted cavalry unit Í 

During the Middle Ages, only knights and their 
squires fought on horseback. Later, common soldier 
were mounted on horses. At first, the horses were used 
only to transport the men to the battlefield. Then the 
soldiers would dismount and fight on foot. Oliver 


Horse Cavalry Units once used by the U.S. Army, below, have 


now been almost completely replaced by mechanized caria 
0.8. А 


The Rock of Ages stands 
deep inside the Carlsbad Cav- 
ems in New Mexicc Water 
beoring carbonate 
solution has trickled 

wolls for hundreds of 


form the massive rock 


f lime in 


Cromwell’s armies showed the value of the cavalry 
charge, in which ihe soldiers rode their horses into the 
ranks of the enemy. This form of attack was developed 
further by the Duke of Marlborough, Frederick the 
Great of Prussia, and Napoleon. Napoleon’s armies had 
the greatest cavalry leaders the world had ever known. 
The cavalry charge was abandoned after the develop- 
ment of machine guns and artillery. 


М.М. State Tourist Bureau 


During the Civil War, generals of both Union and 
Confederate armies used horse cavalry extensively. 
Cavalry units were also useful in patrolling the Mexican 
border in 1911 and in the 1916 expedition into Mexico 
in search of the bandit, Pancho Villa. 

The noted Russian regiments of Cossack cavalry 
fought in World War I. The German Uhlans were also 
great cavalrymen. During World War II, Poland, Ger- 
many, Russia, and the United States used a few horse 
cavalry regiments. 

CAVE, or CAVERN, is an opening formed by natural 
action in the side of a hill or mountain or beneath the 
earth’s surface. Most caves are formed in limestone or 
other soft or soluble rock by water that trickles through 
cracks and dissolves or wears away the stone. Some 
caves are made by underground streams that flow 
through openings in the rock and make them larger. 
Sea caves are worn in cliffs by the pounding of waves. 
Lava caves form in the sides of volcanoes when lava on 
the surface becomes cool and hard while hot lava still 
flows underneath. Ice caves form in glaciers and icebergs 
when ice melts and freezes. 

Mammoth Cave in Kentucky is one of the best- 
known caverns in the United States. Other noted caves 
of the United States include Luray Caverns in Virginia, 
Wyandotte Cave in Indiana, and Wind Cave in South 
Dakota. One of the largest is Floyd Collins Crystal Cave 
in Kentucky, with 32 miles of passages. A well-known sea 
cave is Fingal’s Cave on the island of Staffa in Scotland. 
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ELBRIDGE Corsy 


FAMOUS CAVES OF THE WORLD 


The Singing Cave in keland, 
о deep cavern formed by lova, 
got its name from the echoes 
of people singing into it 


Wyandotte Cave in south 
ern indiana hos 35 miles 
of underground passages 
ond large chambers open 
to tourists ond explorers 


Gouffre Berger in south- 
western France, the deepest 
known cave in the world, is 
cut by an underground river 
which links several lakes. 


Mammoth Cove in cen- 
trol Kentucky contains wa- 
terfolls, rivers, and two 
lokes, in addition to its 
fantastic rock formations 


Lascaux Cave in the 
Vézére River Valley of 
southwestern France is 
famous for its pre- 
historic wall paintings. 


l 


Luray Caverns in north- 
ern Virginia contain acres 
of colorful rock formations 
illumined by electric lights. 


The Caves of Alta- 
mira in northern Spain 
contain prehistoric paint- 
ings believed to be 
about 20,000 years old. 


The Eisreisenwelt 
Caves in Salzburg, Aus- 
tria, reveal an impressive 
underworld of glaciers and 


Carlsbad Caverns in fantastic ice formations. 


southeastern New Mexico 
houses some of the world's 
lorgest and most beautiful 
stalactites and stalagmites. 


The Blue Grotto on the 
island of Capri is a wave- 
cut sea cave filled with 
Cavern of the Guacharos a sapphire-blue coloring 
in.northern Venezuela is fa- when light hits its waters, 
mous for the guacharos, or 

oil birds, that inhabit it, 


Explorers in a Cave near Gren 
oble, France, descended to a record 
depth of nearly 3,000 feet in 1954 
To. get that far down, they dangled 
swinging ladders across gaping holes 
forded icy underground streams, ond 
squirmed through yard-wide crevasses 


| 


Waitomo Cave on the north- 
ern island of New Zealand at- 
tracts many tourists who come 
fo see its unique glowworms. 


Jo Berger 


Deep Underground in ? 
room of weirdly shaped m 
lagmites, the Grenoble сар 
explorers tested their m: 
for leaks on the edge ? 
lake. They wore waterproo 
suits to keep dry while fordi 
streams, and for protectio 
against dripping water. 


valuable and interesting information 

fied skeletons of animals are some- 
rmed millions of years ago. These 
led fossils, tell geologists much 
» longer exist. Primitive men used 


Scientists obtair 
born caves. n 
Dimes found in cav 
petrified skeletons 


about 2 imals tha 
aves as homes during the Stone Age. These people left 
Bones and other « )biects of interest to the anthropologist, 


Who studies the development of man. On the walls of 
Raves in France and ^p iin, pictures of animals and peo- 
have been found which are believed to have been 
inted by men before the beginning of written 
cor. During World War II, some caves were used as 
girraid shelters and as storage vaults for supplies, art 


jects, and doc: ts 


Related Articles 1 


Etpren D. WILSON 


WoRLD Book include: 


Салаа Caverns Mammoth Cave Spelcology 
National Park National Park — Stalactite 
Cave Dwellers Painting (color Stalagmite 


picture, The Left Wind Cave 

Wall of the Hall National Park 

f the Bulls) Wyandotte Cave 
Prehistoric Man 


Fossil 

Lewis and Clark 
Cavern 

Luray Caverns 


CAVE DWELLERS arc persons who live in caves or 
rock shelters. Human beings probably avoided caves in 
arly prehistoric times. They did not yet have fire and 
Were afraid of the wild beasts that lived in the caves. 
Later, with fire, people could frighten the animals 
away and also keep warm. The earliest known cave 
dwellers, sometimes called cave men, lived in China 
about 360,000 years ago (sec Pexinc МАМ). In Europe, 
people probably first lived in caves from about 70,000 
10 100,000 years ago. Some primitive peoples, like the 
Vedda of Ceylon, lived in caves until recent times. 

Prehistoric cave dwellers were usually hunters. Piles 
of bones they left show that they hunted reindeer, 
horses, bears, and sheep. They used tools and weapons 
made from bone and unpolished stone. In some caves 
in France and Spain, prehistoric men painted and cut 
decorations on the stone walls. Examples of this art in- 
clude animal figures at Lascaux, France, and Altamira, 
Spain. In the southwestern United States, the ancestors 
of the Pueblo Indians inhabited caves and rock shelters 
for protection. There they built stone-walled houses 
known as cliff dwellings (see CLIFF DWELLERS). 

People of the New Stone Age and later periods used 
caves mainly for burial, storage, and protection of flocks 
їй winter. But poor people still live in caves in Jordan, 
Iraq, and other countries. CARLETON $. Coon 

, See also Стоттихо (color picture, Costumes of An- 
cient Peoples); PREHISTORIC MAN; SHELTER. 

CAVE MAN. See Cave DWELLERS. 

E OF THE MOUNDS. Sce Wisconsin (Interesting 
laces to Visit), 

„CAVE OF THE WINDS. See NIAGARA FALLS AND 

Sacara River (Origin of the Niagara Region). 

CAVEAT EMPTOR, KAY vee at EMP tore, is a Latin 
E meaning Jet the buyer beware. Unless an expressed or 
бе E. шв accompanies goods or services for sale, 
Bont ee buys at his own risk. Present-day n 

E Б due processes, and principles protect the 
e is an arge extent. The doctrine of implied warran- 
Eus e in the commercial laws affecting 
E. d ivities in the United States. Implied warran- 
guaranteed by law. Јонх H. FREDERICK 

се also Berrer BUSINESS BUREAU; CONTRACT. 


CAVITE 


CAVELL, AAV ul, EDITH LOUISA (18651915), was 
an English nurse. Her tragic death made her a martyr 
of World War I. 

Miss Cavell was in charge of a hospital in Brussels, 
Belgium, when German troops occupied the city in 
1915. For several months she assisted Allied soldiers, 
about 200 in all, to escape to the Dutch border. Arrested 
by the Germans, she admitted her activities, and was 
sentenced to die. "Patriotism is not enough" were the 
last words she spoke before a German firing squad shot 
her. Her body later was taken to Norwich, England 
her birthplace, and a statue was erected to her memory 
in London. Mount Edith Cavell in Jasper National 


Park, Alberta, Canada, is named for her. Axoaé Mavron 


Rettmann Archive 


Henry Cavendish 


Brown Bros. 


Edith Cavell 


CAVENDISH, HENRY (1731-1810), an English phys- 
icist and chemist, discovered many fundamental laws 
of electricity. He also conducted important experiments 
in chemistry and heat. In 1766, Cavendish discovered 
the properties of hydrogen and identified it as an ele- 
ment, calling it inflammable air. Later he showed that 
water is a compound of hydrogen and oxygen. In 1798, 
using a torsion-balance type of apparatus, Cavendish 
measured the density of the earth (see Torsion BAL- 
ANCE). Much of his work in electricity remained un- 
published until the late 1800's, when another physicist, 
James Clerk Maxwell, edited his papers (see MAXWELL, 
James CLERK). Cavendish was born on Oct, 10, 1731, 
at Nice, France. He attended college at Cambridge 
University. R. T. ELLICKSON 

CAVIAR, KAV ih ahr, is the salted eggs. called roe, 
of the sturgeon and other large fish. This salty food has 
been popular in Russia for hundreds of years. Caviar 
was once a rare delicacy. Since the 1800's, caviar has 
been made in quantity from the roe of lake sturgeon in 
the United States. The eggs are rubbed through a screen 
to free them from an enclosing tissue. ‘Then they are 
washed, rubbed with salt, and drained, dried, and 
packed. LEONE RUTLEDGE CARROLL 

CAVITE, kah VEE tay (pop. 35,052), is the site of a 
United States naval station in the Philippines. The city 
lies 10 miles southwest of Manila. For location, see 
Рнилрріҳез (color map). Many of Cavite's people work 
in the ship-repair shops and dry docks of the naval 
station. The Spaniards founded Cavite as a naval base 
in the 1500’s. United States Marines captured the city 
in 1898, and the United States Navy established its 


base there. Russert H. Firero and Canros Р. ROMULO 
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CAVITY 

CAVITY. Sec Teer (How Teeth Decay; picture 
Diseases and Defects of Teeth 

CAVOUR, fet FOOR, COUNT DI (:8:0-:861), 


Слмило Basso Cavour, an Italian statesman, helped 
mite the peoples of Italy under a single kingdom. He 
served as prime minister of Sardinia from 1852 to 1859 
and from 1860 to 1861. Under his leadership, Sardinia 
gainst Austria in 1859. Аза 
ed from its province of Lom- 


and France fought a war 


с=з, Austria was expe 


bardy. Sardinia then annexed Lombardy and all the 
states of central Italy except the area around Rome. In 
1860, with the help of Giuseppe Garibaldi and others, 
Cavour united all Italy except Venice and Rome. 
Cavour died a few months after this unification was 
accomplished. He was born in Turin R. Joux Rart 

See also GARIBALDI, Groserrs; Ivaty (History); 
SARDINIA, KINGDOM ОР 

CAVY, KAY vih, is the name of several rodents that 
live in South America. They have long, pointed faces 
and sharp front teeth, and their paws have sharp claws. 
The best-known cavies are the small guinea pig and the 
large capybara. Most cavies have short, bristly hair, but 
the guinea pig may have long hair. It has short legs and 
à thick body. The capybara, the largest rodent alive, 
is as large as a pig. The agouti and paca, large South 
American rodents, are also cavies. The paca is prized 
for its meat. 

Scientific Classification. Cavies make up the family 
Caviidae in the order Rodentia. STANLEY P. YOUNG 

Sec also AGOUTI; CAPYBARA; GUINEA Pic; RODENT. 


The Spotted Cavy, Like Other Cavies, Has No Tail. 
New York Zoological Society 


CAWNPORE, or KANPUR, Sce Kanpur. 
_ CAXTON, WILLIAM (1422?-1491), introduced print- 
ing into England. He published many of the old, popu- 
lar tales, including those of Geoffrey Chaucer and the 
King Arthur legends. He also translated other stories 
into English, and helped fix the literary form of the lan- 
guage. The first book printed in the English language 
was a translation of the story of Troy, The Recuyell of the 
Histories of Troy. Caxton helped produce the book in 
Flanders about 1475. He then returned to England and 
Set up a press near Westminster Abbey. In 1477, he pub- 
lished The Dictes or Sayings of the Philosophers, the first 
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book і in Eng 
Caxt cgan 

alter re гой: à са 
as a т it. He 
born in t Weald of K 
England. As a youth 
was appr ced to a La 
don me nt He 
went to Bruges, Belgi 
and lived abroad for 
years. 1: ‚ he wen 
Cologn Germany 


learn pri , Ra 


CAXTON MEMORIAL 


Brown Bros. 
William Caxton 


BIBLE. S BIBLE (Some 
Famous Bibles 

CAY, or CAYO, in Spanish. See Kev, or Cay 

CAYAMBE. See Mounrain (table ımous Мошь 
tains of the World). 

CAYENNE, Kye EHN (pop. 13,346). is the capital 
largest city, and chief port of French Guiana. It lig 
on an island near the mouth of the Cayenne Rive 
For location, see FRENCH GUIANA (map). Cayenne pep 


per, an important product, is named for the city. 

CAYENNE PEPPER is a hot-tasting red powder made 
from the fruits or pods of two kinds of capsicum plants 
It is used to flavor foods such as tamales and chili ож 
carne. The pepper may be made by powdering the 
dried fruits or by grinding and baking them into cakes 
The cakes are then ground and sifted 

Scientific Classification. The cayenne pepper plant: 
belong to the family Solanaceae. They are genus Capsicum 
species annuum, and С. frutescens. HAROLD NORMAN MoLDENG 

See also Capsicum; PEPPER. 

CAYLEY, SIR GEORGE (1773-1857). is often called 
“the father of modern aeronautics.” He contributed 
many ideas to the early history of aviation Cayley wrote 
about helicopters, parachutes, and streamlining. He 
conceived the biplane and built a glider that carried 
his unwilling coachman goo feet. But he abandoned 
the idea of airplanes until a lightweight engine could 
be developed. In the lighter-than-air field, he suggested 
the subdivision of the gas bag for safety. Cayley 
born in Brompton, England. RonerT B. Hort 

CAYMAN. Scc ALLIGATOR; CROCODILE. $ 

CAYMAN ISLANDS, a dependency of the British 
island of Jamaica, lie about 200 miles northwest ol 
Jamaica in the Caribbean Sea. The three islands- 
Grand Cayman, Little Cayman, and С 'ayman Вгас— 
cover about 93 square miles, and have a population œ 
6.670. The capital and largest city, Georgetown, lies 00 
Grand Cayman, the largest island. 

CAYUGA DUCK. See Duck (picture, Cayugas): 

CAYUGA INDIANS. See IROQUOIS INDIANS. 

CAYUGA LAKE. Scc FINGER LAKES. 

CCC. See Civitan CONSERVATION Corrs. 3 

CEBU, зау BOO (рор. 77,411; met. area 120,000), Ï 
the third largest city in the Philippines. It stands on the 
cast coast of Cebu Island. For location, see PHILIPPINE 
(color map). Cebu serves as the commercial center an 
port of Cebu Island. Ferdinand Magellan landed neat 
the city of Cebu in 1521. The Spaniards founded thet 
first permanent settlement in the Philippines at Cebu 
1565. RusseLL Н. FIFIELD and Cantos Р. ROP 


CEBU ISLAND. Sce РиплрртхЕз (The Islands). 


_ 
CECCHETTI, КЕТ tih, ENRICO (1850-1928), an 
halan ballet da ind teacher, influenced ballet in 
gi parts of the w His greatest fame came as ballet 


ıl School in Russia, where he be- 
s favorite teacher (see PAVLOVA, 


шик: at the Im 


ame Anna Pavi 


Ахха). In 1918 «ned a ballet school in London 
The Cecchetti S with branches throughout the 
world, opened ir 2 to continue his strict method of 
teaching, called Cecchetti Method.” Cecchetti 


was born in Rom Dora Bock Риник 
CECH, ROBERT ARTHUR TALBOT GASCOYNE. Sce 
SaussukY, MARQ! 
CECIL, THE REVEREND W. See GASOLINE 
(Development 
CECILIA, see 5/7 
the Roman Cat! 
death about A.D 
has led her to bx 
many musical soci: 
The artists Ra 
guard have гергезс! 
Her praises were sur 
huy Tales, by Di 


ENGINE 


, SAINT, is a saint and martyr of 
Church. She was cruelly put to 
Her singing of the praises of God 
ısidered a patron of music, and 

ics are named for her. 
1. Domenichino, Dolce, and Mi- 
ied Saint Cecilia in noted paintings. 

‚ by Chaucer in one of his Canter- 

en in Alexander's Feast, and by 
Alexander Pope in Ode on St. Cecilias Day. Her tomb 
sin the Church of Saint Cecilia in Rome, one of the 
city’s most beautili! churches. Her feast day is Novem- 
ber 22. FULTON J. SHEEN 

CECROPIA MOTH. See Morn (Giant Silkworm 
Moths; picture, An Adult Ce ropia Moth), 

CECROPS, SE х, in Greek mythology, was the 
fist king of Attica the builder of the great fortress 
of Athens. He called the fortress Cecropia in his honor. 
He was half man and half snake. Legend says he intro- 
duced the customs of marriage and burial of the dead, 
and did away with sacrifices of blood. Cecrops also 
founded the city of Athens. It was named after the god- 
Чез Athena (Minerva). 

CEDAR, SEE dur, a large evergreen tree of Africa and 
Asia, is related to the pines. It isa stately tree with wide, 
Spreading branches. Stiff needles, 1 to 2 inches long, 
grow thick on the cedar. They are usually bluish-green, 
but some cedars have silver or yellow needles. The cones, 
tach bearing two or three seeds, are between 3 and 5 
inches long. 

Several different trees in North America are called 
Eu еше their w ood has a fragrant odor. The 
E zd white cedar of this region are really Juniper 
а - The white cedar is often used to make "cedar" 
E. Rud pencils. The western red cedar of Can- 
iks 989 у а сш of ar borvitae. It is widely used for 
E. peus bec ause of its durability in contact with 
Bor E c de are famous for their sweet, fresh 
E. aca: reddish wood which is used to 
CN E is. е most important kinds of true cedars 
Bas lar Е which grows in India, the atlas cedar of 
Aga Min ca, and the cedar of Lebanon which grows in 

a Minor. 

Es built his wonderful temple from cedar of 
E. run to him by King Hiram of Tyre. The 
Жо уе down the trees and shaping the wood 

Eu ied 80,000 men and took many years. 
BE... A Lebanon has a thick trunk, and its 
D (ЛЕ Pc widely as it grows old. Men have cut 

others well xs these cedars, and did not protect the 
nough during the past. 


Papraic COLUM 


Ds 

Ross E. Hutchins 
s wide-spreading horizontal branches 
make it a decorative tree for landscaping in gordens ond porks. 
This cedar comes from India, and is one of the true cedars. 


A few true cedars have been planted in the United 
States. They grow well in warm parts of the country. 
Cedars thrive in sheltered gardens where the soil is kept 
rich. Most cedars are grown from the seeds found be- 
tween the scales of their cones, but they may be grown 
from cuttings, or by grafting. The cones are picked 
when they are ripe, and kept dry until the spring. They 
are planted in rows about 6 inches apart. The young 
trees are transplanted in the spring when they are 2 to 3 
feet high. It takes cedars several years to grow this high. 

Scientific Classification. Tr cedars and junipers 
belong to the family Pinaceae. The deodar tree is genus 
Cedrus, species deodara. The atlas cedar is C. atlantica. The 
cedar of Lebanon is C. libani. Jous T. BUCHHOLZ 


See alsoARBORVITAE;CONE-BEARING TREES; JUNIPER; 
PINE. 

CEDAR BREAKS NATIONAL MONUMENT is on the 
Markagunt Plateau in southwestern Utah. It includes a 
great amphitheater of sandstone and limestone, eroded 
to a depth of nearly 2,000 feet in Utah’s Pink Cliff for- 
mation. It also has spectacular canyons and cliffs of 
vivid coloring, The 6,172.2-acre monument was estab- 
lished in 1933. С. Laxcpox. Wurre 

CEDAR CITY, Utah (pop. 7.543; alt. 5,854 ft.), is a 
mining, ranching, and tourist center in southwestern 
Utah (see Uran [color map]). It is a gateway to Bryce 
Canyon and Zion National parks, and to Cedar Breaks 
National Monument. The College of Southern Utah, a 
branch of Utah State University of Agriculture and 
Applied Science is in Cedar City. Miners founded the 
city in 1851. It has a mayor-council form of government. 
See also Bryce CANYON NATIONAL PARK; ZION NATION- 
A. R. MORTENSEN 
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AL PARK. 


CEDAR CREST COLLEGE 


CEDAR CREST COLLEGE is a liberal arts school for 
women at Allentown, Pa. It is controlled by the Evan- 
gelical and Reformed Church. The college was founded 
in 1867 as the Allentown College for Women, The pres- 
ent name was adopted in 1926. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

CEDAR OF LEBANON. Scc CEpAR;LEBANON (picture). 

CEDAR RAPIDS, lowa (pop. 92,035; alt. 730 ft.), is a 
manufacturing and distributing city, and the center of 
a large farming and dairying area. It lies on the Cedar 
River in Linn County, in east-central Iowa. Oatmeal 
mills, first established in the city during the 1870's, were 
the start of the thriving cereal-processing industry in 
Cedar Rapids. Other food products processed in Cedar 
Rapids include corn, sorghum, and meat. Factories 
make machinery, farm implements, radios, and earth- 
moving equipment. 

Cedar Rapids is the home of Coe College and Mount 
Mercy Junior College. The Iowa Masonic Library has 
a large collection of books on Freemasonry. 

Cedar Rapids was first settled as Rapids City in 1841, 
and was incorporated under the present name in 1849. 
The rapids in the Cedar River inspired both names. The 
city has a commission form of government, and is the 
seat of Linn County. WILLIAM J. PETERSEN 

CEDRELA. See MAHOGANY. 

CEILING, in aviation, is the distance from the ground 
to the bottom of the clouds in a sky that is half or more 
covered. When fog covers the ground, the ceiling is 
zero, and when the sky is clear or there are scattered 
clouds, the ceiling is unlimited. Before taking off, a pilot 
must know what the ceiling is in order to determine his 
flight altitude. 

CELAENO. See PLEIADES. 

CELANDINE, SEL un dine, is an herb in the poppy 
family. Its juice was once used to treat warts, jaundice, 
and other ailments. The plant grows from 1 to 2 feet 
high. It has thin, grayish-green leaves, and bright yellow 
flowers. Celandine thrives in rich, damp soil. It grows 
wild in Europe, and in eastern North America from 
Maine and Ontario south to North Carolina. 

Scientific Classification. Celandine is in the poppy 
family, Papaveraceae. It is genus Chelidonium, species majus. 

See also HERB; Poppy. 

CELEBES. Sce Invonesta (Islands). 

CELEBRATION. Scc FEAsrs AND FESTIVALS; HOLIDAY; 
and articles for each month of the year. 

CELERY is a popular vegetable related to parsley and 
parsnips. It has been estimated that every person in the 
United States eats about 10 pounds of celery a year. 
People eat the stiff, crisp leafstalks either raw or cooked. 
Full-grown celery plants may be from 20 to 30 inches 
high. They bear coarsely toothed leaves at the tip of 
each stalk. The plants thrive in moist, fertile soil. But 
they grow quite slowly. 

Growers often soak celery seed in lukewarm water to 
hasten sprouting. Then they sow the seed in green- 
houses or outdoor seed beds. After 8 to 12 weeks, the 
plants grow large enough to be transplanted to the 
field. Farmers place the young plants 6 inches apart in 
rows about 18 to 36 inches apart. 

Pascal, or green, celery is most often seen in stores. 
Blanched, or white, celery is a type that contains less 
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LEADING CELERY GROWING 


STATES AND PROVINCES 
California. 14,463,000 crates #77763 ?1 


1771171 
Florida. ... 6,398,000 crates f V ў 8 Lj $8 1 


Michigan... 1,353,000 crates f 
New York.. ..883,000 crates $ 


Ontario. .... 498,000 crates { 


Each symbol f stands for 1,000,000 crates of celery grown 
each year. (Each crate weighs 60 Ibs.) 


Based on a 4-year average of government statistics. 


Bunches of Crisp Celery 
can be bought throughout the 
year in the United States. The 
stalks are а favorite green 
vegetable for fresh salads. 


chlorophyll, or green color. 
Sometimes growers bleach 
white celery by placing 
boards, black plastic, or 
soil against the sides of the 
plants to prevent chloro- 
phyllfrom forming. Neither 
type has much food value. 


Scientific Classification. 
Celery belongs to the carrot 
or parsley family, Umbellif- 
erae. It is genus Apium, spe- 
cies graveolens. ARTHUR J. PRATT 

See also UMBELLIFERAE 
with its list of Related 
Articles. 

CELESTA, see LESS tuh, 
is a musical instrument 
played by means of a key- 
board. The keyboard action " 
resembles that of a piano. But small hammers striking 
against steel plates instead of strings produce the tan 


The plates rest above hollow boxes that resonate, or 1 
G. C. Jenkins © 


S 


W. Atlee Burpee C 


The Celesta produces an 
unusually clear, melodic sound. 
Many composers include this 
small, pianolike instrument in 
orchestral compositions. 


сас, the sound. The celesta produces an unusually 

ear, sweet sound, and its name comes from a French 
ord meaning /avenly. Its range covers four octaves, 
but it sounds the notes one octave higher than the music 

dicates. Composers use the celesta in compositions for 
symphony orchestras. It is also heard in ballet and 
pera, but rarely as a solo instrument. It has been added 
aa stop to the organ. Auguste Mustel, a Frenchman, 
invented the celesta in 1886. THEODORE М. FINNEY 

CELESTIAL NAVIGATION. See NAVIGATION (Meth- 
ods of Navigation) 

CELESTINE, see LIESS tin, was the name of five popes 
f the Roman Catholic Church. The dates of their 
reigns were: 

Celestine | 
Celestine 11 
Celestine [11 
Celestine IV (1241) 

Celestine V. (1294) 

Celestine III (1106-1198) served as a cardinal for 47 
years before becoming pope in 1191, at the age of 85. 
He was forced to crown Henry VI as Holy Roman 
Emperor in 1191. Celestine was too old to deal effec- 
tively with the harsh and ruthless policies of the emperor 
(see Henry [VI] of Germany). But he was less timid 
with the kings of Leon and France. When these rulers 
tried to break the marriage laws of the Church, Celestine 
vigorously refused io allow them to do so. The pope 
also gave his approval to the newly-founded order of 
Teutonic Knights (scc Teuronic KNIGHTS). Celestine 
was born Giacinto BOBONE in Rome. 

Saint Celestine V (1215?-1296) was one of the most 
tragic figures of the papacy. From his boyhood, he was 
strongly drawn to the life of an ascetic, and he became a 
hermit on Mount Morrone in Abruzzi. He took the 
name PIETRO pA Morrone. Pietro attracted others to 
him. About 1260, they formed a community of hermits, 
Which soon had branches throughout Europe. These 
monks became known as Celestines, after Pietro's papal 
name. 


(422-439) 
(1143-1144) 
(1191-1198) 


Saint 


Saint 


Pietro was а pious and simple man, widely admired 
for his holiness. When quarrels between rival groups 
Prevented the election of a pope after the death of 
Nicholas IV in 1292. Pietro was persuaded to take the 
office in July, 1294. He took the name Celestine V. 
Though he had enthusiastic support, Celestine was not 
worldly enough to conduct the papacy successfully. The 
cates of his high office only left him confused. He re- 
tired to a small cell which he had built in the Vatican. 
He Wished to leave the papacy. In December, 1294, 
Cardinal Benedetto Gaetano persuaded Celestine to 
abdicate, and succeeded him as Boniface VIII. Celes- 
Une spent his last years renewing his monastic life. Pope 
Clement V canonized him in 1313. Celestine was born 
İn Isernia, Italy, GUSTAVE WEIGEL and FULTON J. SHEEN 
к ACY, SELL uh buh sih, is the state of being uns 
an All faiths that have monks and nuns require 

m to be celibate. The Roman Catholic Church re- 
imn ч clergy to take the vow of celibacy. In Eastern 
DNE bishops must be celibate, but priests may 
celiba before ordination, Protestant churches rejected 

Macy. Judaism, Hinduism, and other religions 
Permit their clergy to marry. 


ae See Bre (The Nest); Barrery; Prison (Cell 


в. Pierce BEAVER 


CELL 


CELL is the smallest unit of living matter definitely 
known to scientists. All plants and animals are made 
up of cells. Some animals, such as the ameba, and some 
plants, such as bacteria, consist of only one cell. Other 
plants and animals are composed of many cells. The 
body of man is made up of billions of cells. In man and 
many-celled plants and animals, different kinds of cells 
group together to form tissues, Different kinds of tissues 
form organs. 

Cells take in oxygen and food and give off carbon 
dioxide and wastes. The living matter that makes up 
the cell is called protoplasm. It is composed of many ele- 
ments and compounds. Scientists have identified the 
elements and many of the compounds. 


Kinds of Cells 


Most cells are too small to be seen by the unaided eye. 
They must be studied under the microscope. A few 
kinds of cells, such as the eggs of certain animals, meas- 
ure several inches across. But most cells are so small 
that 4,000 placed side by side would make a row only 
1 inch long. Other cells are even smaller. 

Cells may have various shapes. T'hose not attached to 
other cells are usually sphere-shaped. Others, packed 
closely together, are more flattened. Cells of bacteria 
may be round, spiral, or rod-shaped. They may be cov- 
ered with cilia, or moving hairlike parts. The skin cells 
of a leaf have an almost cubical shape and thick walls. 
The palisade cells of a leaf are long and rectangular. 
They contain masses of green coloring matter. Yeast 
cells are spherical. Small cells, called buds, may grow 
out of the larger ones. Animal muscle cells are long 
and pointed at each end. Cells of the skin are thin and 
flat. Nerve cells have long, branched extensions. Red 
blood cells are shaped like disks. White blood cells vary 
in shape and may move like amebas. Many other kinds 
of cells exist. They all differ slightly in structure. 


Cell Structure 


A typical cell has many tiny structures in its proto- 
plasm that can be seen through a microscope. А dense 
mass of protoplasm, usually near the center of the cell, 


A Human Cell, magnified more than 1,000,000 times, shows the 


complex structure of nature's smallest unit of living matter. 
Wide World 


TYPES OF CELLS 


A TYPICAL CELL 


is the масе. It consists of a substance that looks like a 
net, called the chromatin network. It may contain a large 
round mass called the nmucdeolus. A membrane, called the 
malia membrane, surrounds the nucleus. The nucleus 
controls many activities of the cell. Without a nucleus, 
the rest of the cell soon dies. The nucleus regulates the 
growth and division of the cell 
All the protoplasm except the nucleus makes up the 
уйоўМаюн. The cytoplasm of some cells contains food 
and water in round spaces called vacuoles, All cells have 
a membrane, called the cell membrane, that is a living 
part of the cell. This membrane surrounds the cell, 
holds its shape, and allows certain substances to pass in 
or out of the cell. In plant cells, a cell wall surrounds the 
cell membrane. But the cell wall is not alive. It is hard 


and made of cellulose 
Cell Division 


Mitosis is the process that takes place when a cell 
divides to form two identical daughter cells. In this 
process, many changes take place in the nucleus. The 
nuclear membrane disappears. The chromatin network 
changes and long, rod-shaped bodies called chromo- 
somes appear. Scientists believe that the genes, or units of 
heredity, are located on the chromosomes. A structure 
shaped like a spindle made up of many fibers forms in- 
side the cell. Its ends are at opposite ends of the cell. 
Every kind of organism has a specific number of pairs 
of similar chromosomes. 

As mitosis takes place, the chromosome pairs line up 
in the center of the cell. Each chromosome divides 
lengthwise to form two identical chromosomes. The 
identical chromosomes separate and move to opposite 
ends of the cell. Thus, at cach end of the cell is a com- 
plete set of chromosome pairs. The two separate sets of 
chromosomes then dissolve to form the chromatin net- 
work of two new nuclei. When the nucleus splits, the 
rest of the cell also divides. Each new cell contains 
the same number and kinds of hereditary characteris- 
tics. The chromosomes and the genes in the two new 
cells are identical. They are the same as those of the 
original cell. 

Meiosis (pronounced my OH sis) is a type of cell divi- 
sion in which sex cells form. It requires two separate cell 
divisions, forming four nuclei. Meiosis is also called re- 
duction division, because the cells formed contain only 
half as many chromosomes as other cells. Instead of 
a number of pairs of chromosomes, the sex cells contain 
only one chromosome from each pair. Thus, they con- 
tain only half the usual number of units of inheritance. 
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SMOOTH 
MUSCLE CELLS 


Two cells unite in fertilization, resulti: 
ber of chromosomes in the fertilized cell 


NERVE CELL 


х full num- 


History. Robert Hooke discovered ie cell in the 
1600's. Hooke saw only the cell walls of Yt cells, He 
called each unit a cell, because the и: ooked like 
little prison cells. The term cell now refi o the living 
unit, not the cell wall, which may not be present in all 
types of cells. E. V. Cover 

Related Articles in WORLD BOOK includ 
Assimilation Germ Cell Micrurgy 
Cellulose Heredity Nucleic Acid 
Chromosome (pictures) Protoplasm 
Corpuscle Hooke, Robert Reproduction 
Cytology Life Sex 
Genetics 


CELLINI, che! LEE nee, BENVENUTO (| 0-1571), an 
Italian goldsmith, became опе of the best-known Rem 
aissance artists. He is also famous for his spirited auto 


biography, in which he appears to be uite selfcen 
tered. The few pieces of his work that remain today 
show that Cellini was a superb craftsman, although 
some critics believe that he used too much ornamenta- 


tion and lacked taste. He was also a finc - ulptor, and 


Benvenuto Cellini's Work os © 
goldsmith had marvelous beauty. 
Few pieces have been preserved, 
because the owners, when if 
need of money, would melt thes 
for their metal. 


Brown Bros.; Motropolitan Museum of At 


خخ — 


excellent ucatis of bronzes by 
жж ап 


фе ase per der, OF lost-wax od 
Совы studied the ar ismithing 


in Florence 


uie be was bom. Because he fled to Rome 
where be received commissions m Pope Clement 
VIE From Rome he wen Fontainebleau in France 


uncis 1, ТА 
ts one of his creations 


ti з 
he imperial collection 


shee he worked for King I 
au. now in the Louvr 
fr Francis 1. The salt cellar ir 
in Venice is perhaps the best known of these works (see 
SUTURE [picture, Salt Cell 
When Cellini returned to БІ 
His most famous sculpture 
rscus with the Medusa's 


Vympa of 


rence, he received com- 
miuions by the Medici family 
in Florence is the statue o 
bead. It was cast by the 
xulptre in America is u Bindo 
Мій in the Isabella Gar 'r Museum in Boston 
Any evaluation of Cellini is handicapped because so 
Bude of his work exists. Manvin С, Ross 

CELLO, CHELL oh, or VIOLONCELLO, is a bass 
Hinged instrument, played with a bow. It belongs to 
the viol class of musical instruments (see Vior). The 
«Юю resembles the violin in shape but is larger in size. 
Its the second largest of the viol instruments. The cello 


st-wax method. His finest 


bronze bust of 


HOW 
CELLOPHANE 
IS MADE 


ave 


is formed by mixing cellulose crumbs with car- 


7 Viscose Solution, an orange-colored liquid, 
bon disulfide and dissolving in caustic soda. 


against his knees. T 
Amati family of Cremona 
Italy, made the first cellos 


in the 1500's (sec Amari 


They developed the cell 


from an instrument 


period, the viola da gamba 


The Cello, or Violoncello, 
become populor os o solo 
instrument in the lote 1600's. 
It has o rich, deep tone 


CELLOPHANE, SELL oh faye 


ible cellulose film, widely used fo: 


flex- 


is a transparent 


packaging. Itis made 
in more than a hundred types, because various products 


Spruce and Hemlock Logs ore 
chipped, boiled, purified, ond converted 
into pulp sheets. The sheets ore sooked 
in caustic soda, pressed, shredded, 
and aged to form cellulose crumbs. 


WOOD PULP ] 
SHEETS 


STEEPING AND 
PRESSING 


SHREDOING 


ALKALI 
CELLULOSE 
AGING 


ADDING CARBON 
DISULFIDE 


RIPENING MIXING, BLENDING, 
TANKS AND DISINTEGRATING 
TANK Hardening. The viscose solution goes through a nar- 
row slot into a chemical bath on the casting machine. 
It hardens into cellophane and travels through other baths 


кое ond drying ovens. It is wound on cores to form mill rolls. 


OPAQUE SHEETING 


22. 


HINE 


m Roll comes off the casting machine and is 
ated. The roll is rewound and sent to the slit- 


ting room io be cut and then packaged for shipment. 


MILL ROLL 


CASTING MAC 


HEATED ROLLS 


N 


CELLOPHANE 


require different characteristics in wrapping materials 
Most cellophane is үф of an inch thick, but some types 
are twice as thick. It is usually colorless, but also comes 
in many shades. 

Uses. About 95 per cent of the cellophane made in 
the United States is used for packaging products, such 
as food and tobacco, that require transparency and 
moisture protection. Cellophane is usually applied to 
products on high-speed packaging machines, with rolls 
include 


holding a mile or more of film. Nonpacking use 
decorations and transparent pressure-sensitive tapes 
useful for sealing and mending. Cellophane can 
be laminated, or stuck, to materials such as aluminum 
foil, paper, or other films, to make special wrapping 
materials. Other useful articles include bags, envelopes, 
ribbons, and drinking straws 

Manvfacture. Cellophane is made from plant fibers 
called cellulose. First, manufacturers soak highly purified 
cellulose in caustic. The resulting 
material reacts with carbon disulfide. After excess 
caustic has been removed, the material is shredded and 
aged. Then it is dissolved in a diluted caustic solution 
to form viscose, an orange-colored solution about as 
thick as molasses. The filtered gas-free liquid is forced 
through a long, narrow slit into a bath containing 
This bath converts the viscose into 
cellulose in sheet form. Impurities are removed by 
passing the film through suitable baths and by thorough 
washing. Before drying, the pure cellulose film is dipped 
into a bath containing softening solutions. 

After drying, cellophane is a finished film, A coat- 
ing is applied to make it moistureproof and airproof. 
The coating consists of a thin layer of a polymer or of 
nitrocellulose lacquer containing wax and resins. On 
some kinds of cellophane, a special coating lets some 
moisture and air pass through, because this is necessary 
for some products. Most coated cellophane can be 
sealed to itself with slight pressure at a temperature a 
little above that of boiling water. 

History. The Swiss chemist Jacques Edwin Branden- 
berger invented cellophane in 1908 while trying to 
make a stainproof tablecloth. He produced a smooth, 
shiny cloth, but it was brittle and could not be used. 


sheets of wood 


sulfuric acid. 


CELLULOSE 


@ is a chemical substance found in all 
green plants. Cellulose is used in 
making a great variety of products, 


Tennessee Eastman Со. 


Later, he made a thin sheet of trans; 
applied it to the cloth. In 1911, Brande 
a machine to produce the film he called 
Shortly after this development, the first 
facture cellophane was built in Franc 
BERGER, JACQUES EDWIN. 

Cellophane was first produced in the United States 
in 1924, It was not moistureproof. Goods wrapped ip 
cellophane had to be hand wrapped, because there were 
no wrapping machines. For these reasons. the first сей 
ds. The cel 


ent film 


erger de 


ant to mang 


See BRANDEN. 


phane was used only to wrap luxury g 
phane industry grew rapidly after wrapping machines 
and moistureproof cellophane were developed in the 
1930's. Today, the United States uses more than 435. 
000,000 pounds of cellophane each year 
See also CELLULOSE; PLASTICS. 
CELLULOID, SELL yoo loyd, is an artificial material 
used instead of ivory, bone, hard rubber. or glass. It was 
the first modern synthetic plastic. John Wesley Hyatt 
(1837-1920) and his brother Isaiah invented Celluloid in 


NELSON ALLEN 


1869 at Newark, N.J. They were looking for a substitute 
for ivory from which billiard balls could be made. 
Celluloid is transparent and tough. | can be bent 


without breaking, and rolled into very thin sheets. But 
it is inflammable and must be kept away from fires. 
Celluloid is manufactured from cotton fiber, a nearly 
pure form of cellulose. The fiber is treated with nitric and 
sulfuric acids to obtain a substance called pyroxylin or 
nitrocellulose. When this is treated with camphor and a 
little alcohol, it can be molded. The alcohol is then 
evaporated and the material hardens into shape. It 
becomes plastic again when heated to about 332°. 
Fillers and dyes can be added to make Celluloid look 
like tortoise shell, amber, onyx, ebony. alabaster, of 
other stones, GEORGE L, Bust 

See also CELLULOSE; PLASTICS. 

CELLULOSE, SELL yoo lohs, is the chemical substance 
that forms the walls of plant cells. Cellulose is a carbo- 
hydrate, and is therefore composed of carbon, hydro- 
gen, and oxygen. It is closely related to starch and sugar. 
Cellulose makes up more than 30 per cent of all plants. 
It is manufactured by all green plants. The plant makes 
sugar through photosynthesis and then changes part 0 
the sugar into cellulose (see PHorosyNruesis). The cel- 
lulose in the cell walls makes the plant roots and stems 


digid and stiff, and helps the plant support itself. Cellu- 
kse in cotton and flax fibers is almost pure. 

Cellulose and starch are similar in chemical make-up, 
but cellulose is difficult to digest. It is present in all 
plant foods such аз vegetables and fruits. It is especially 
noticeable in stalks and leaves such as celery and spin- 
ach. Certain bacteria in the intestines change a small 
amount of cellulose into sugar and make some cellulose 
available as food. Cellulose is important to digestion, 
because it makes up the bulk and roughage which 
stimulate the movements of the intestines and prevent 
disorders such as constipation. 

Cellulose is onc of the most used chemical substances. 
Wood, widely used in industry to build houses, furni- 
ture, boats, and hundreds of other objects, is about half 
cellulose. Cellulose swells when wet. For this reason it 
is sometimes usec! os lining in warships to prevent leak- 
age through holes made by shells. Cellulose does not 
dissolve in water. and reacts with only a few chemicals. 
It is used to make lilter paper for chemical laboratories. 
Paper consists alınost entirely of cellulose. 

Cellulose reacis with several strong acids and alkalies 
so that its properties become slightly changed. When 
unglazed, or unsized, paper is dipped into concentrated 
sulfuric acid and then into water, the cellulose swells. 
It forms a hard. waterproof, greaseproof parchment 
paper. This type of paper is commonly used for legal 
documents, diplomas, and maps. 

Cellulose obtained from cotton waste is widely used 
in the manufacture of guncotton. This substance, a 
highly explosive cellulose nitrate, is used to make many 
kinds of smokeless powder. Guncotton is made by 
treating the cellulose with nitric and sulfuric acids. Py- 
toxylin, a less explosive guncotton, is made when 
different amounts of nitric and sulfuric acid are added 
to cellulose. Pyrox, lin is a nitrate with a lower percent- 
age of nitrogen. It can be changed to collodion by 
dissolving in ether and alcohol. See COLLODION. 

Pyroxylin is also used to make lacquers, paints, nail 
enamels, and artificial and patent leather, and as a 
backing on photographic films. Pyroxylin treated with 
camphor or a related chemical is used to make a number 
of plastics which are similar to Celluloid. But since 
Pyroxylin, or cellulose nitrate, burns easily, it is being 
replaced in many products by cellulose acetates. Cel- 
lulose acetates are made by treating cellulose with acetic 
acid instead of nitric acid. ‘They are used in making gog- 
gles, certain kinds of windows, airplane wings, electric 
insulation, and fireproof motion-picture film, and in 
the manufacture of rayon. 

Сое is а tough, translucent material made from 
cellulose xanthate. Viscose products include sausage 
“sings and rayon fibers. Rayon yarn is made by forcing 
Cellulose solutions through tiny holes. Most rayon is 
made by the viscose process CLARENCE J. HYLANDER 


Related Articles in Wonrp Book include: 


Carbohydrate Guncotton Plastics 
cellophane Lignin Rayon 
: lluloid Paper Starch 
‘gestion Photosynthesis Sugar 


CELLULOSE ACETATE. See CELLULOSE; PLASTICS 
cellulose Acetate Plastics); RAYON. 

CELLULOSE NITRATE. See CELLULOID; CELLULOSE. 
CELOTEX. See WALLBOARD. 

CELsius, ANDERS. See CENTIGRADE. 


CEMBALO 


CELT, selt, or kelt, was a member of a group of peoples 
who spoke various forms of an Aryan, or Indo-Euro- 
pean, language known as Celtic, or Keltic. Persons were 
called Celts because of the language they spoke, rather 
than because of the race to which they belonged. The 
ancient Celts were famous for their wit, their love of 
liberty, and their bravery in battle. 

Little is known of the Celts until about 500 в.с. Then 
they were found mainly in southwestern Germany, but 
later, the Celts ranged east, west, and south. They soon 
spread over most of western Europe. In the British Isles 
they were divided into two branches. One branch, 
which included the Irish, the Manx, and the Highland 
Scots, spoke Goidelic (Gaelic). The other branch, to 
which the Welsh (Cymry), the Cornish, and the Bretons 
belonged, spoke Brythonic. The Celts in Europe devel- 
oped the Gaulish language. They were absorbed by 
other races or were killed by the Romans and by the 
barbarians wholater rose to powerin Europe. Atlastonly 
the Celts in Ireland, Britain, and Brittany remained. 

Today, the Cornish and Manx languages are seldom 
heard, but Irish, Highland Scottish, Welsh, and Breton 
are still spoken and written. The first Celts were a mixed 
people. They tended to be fair-haired and light-skinned, 
but some had darker-colored hair and complexion. 
They were taller than many of their neighbors, but not 
so tall as the Norsemen. Modern people who speak the 
Celtic languages are often short and dark-haired. These 
individuals represent the appearance of an old mixed 
racial clement. WILTON MARION KKOGMAN 

See also Aryan; Enos LANGUAGE (Beginnings); 
HELVETIAN. 

CELTUCE, SEL tus, is a vegetable which has been 
grown in China for hundreds of years. Celtuce tastes like 
a combination of celery and lettuce. It has a pale green 
stalk, with slender leaves. Celtuce grows very rapidly. 
The stalk tastes best when salted and eaten raw. The 
young leaves can be used 
in salads. Celtuce is a 
variety of lettuce. See also 
LETTUCE. 5. H. Wrrrwer 

CEMBALO, CHEHM bah 
lo, is an early Italian name 
for the harpsichord. It is a 
keyboard instrument that 
somewhat resembles the 
grand piano. When a 
player strikes the keys, 
small tabs made of quill 
or leather pluck the strings 
in the instrument to pro- 
duce musical notes. The 
cembalo has а brilliant, 
metallic sound. Its volume 
is regulated by register 
stops. The instrument was 
first built during the Ren- 
aissance. It reached the 
peak of its development 
during the 1600’s and the 
1700's. KARL GEIRINGER 

See also HARPSICHORD; 
PIANO. 


Celtuce Leaves and Stalks 
taste somewhat like lettuce and 


celery combined. 
W. Atlee Burpee Co. 
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CEMENT AND CONCRETE 


Los Angeles Chamber of Commerce 


Concrete Highways 


Portland Cement Assn. 


Concrete Homes 


Portland Cement Assn. 


Concrete Bridges 


_ CEMENT AND CONCRETE are among man’s most 
important building materials. Cement is a fine, gray 
powder. It is mixed with water and materials such as 
sand, gravel, and crushed stone to make concrete. The 
cement and water form a paste that binds the other 
materials together as the concrete hardens, People often 
misuse the words cement and concrete. For example, you 
may have heard someone speak of “a cement sidewalk.” 
But the sidewalk actually is made of concrete, i 
Concrete is fireproof, watertight, and comparatively 
cheap and easy to make. When first mixed, concrete 
can be molded into almost any shape. It quickly hard- 
ens into an extremely strong material that 1 
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asts a long 


time and requires little care. Thes jualities mak 
possible the rapid construction of roads, dams, bridge 
skyscrapers, and other large structur 

Nearly all the cement used today is portland comm 


which is а Aydraulic cement, or опе 
water. This cement was named / ind because j 
has the same color as the natural stone quarried , 
the Isle of Portland, a peninsula on south coast 
Great Britain. The United States : 
uses more than 23 times as much ром 
any other country. 

Cement is also the name of certain | 
of a material that dentists use in re, 
Dentistry (General Dental Practice); ( 

The word cement comes from the | 
tum, which means pieces of rough, ur 
comes from the Latin word concretus 
grow together. 


t hardens unde 


tnufactures ар 
ind cement as 


ids of glue and 
ring teeth, See 
:LUE. 

in word caemen- 
Concret 
hich means f 


stone, 


Uses of Cement and Concrete 


Nearly all skyscrapers, factories, and many of our 
homes stand on concrete foundations. `1 hey may also 
have concrete walls, floors, and roofs. Many houses 
stores, and other buildings are made of concrete blocks 
Huge concrete dams store water to irrigate fields, con- 
trol floods, and generate electricity. Concrete bridges 
span deep gorges, rivers, and lakes. 

Cars and trucks travel on concrete roads and high- 
ways. Thousands of miles of concrete streets and side 
walks crisscross cities and towns in the United States, 
Canada, and other countries. Giant airliners land on 
concrete runways at busy airports. The light color of 
concrete roads and runways makes them easy to ste 

Concrete tunnels pierce mountains and run under 
rivers. Thousands of miles of concrete pipe distribute 
water for drinking and irrigation, carry away sewage 
drain farm land, and protect underground telephone 


Cement and Conerete rank among man's strongest and most 
durable building materials. This makes them especially useful in 
building roads, homes, and large outdoor structures such as bridges. 


Concrete consists of cement 
water, and aggregates such 0 
stone and sand. When mixed, hê 
cement and water form a paste 
binding the aggregates together. 


Portland Cement As 


wires and electric-power lines. Canal locks, bomb shel- 
vers, and forts are made of concrete. Concrete can even 
be used to make statues, benches, fence posts, bird 
baths, sundials, and other objects. 

Portland cement is used chiefly to make concrete, but 
in other ways. For example, manu- 
ine asbestos fibers with cement and 
board and shingles for roofing and 

companies often seal the joints of 
tunnels, dams, oil-««1l casings, and old buildings with a 
liquid mixture of comment, sand, and water called grout. 
fhe grout may be poured into joints and cracks, or 
forced in under air pressure or water pressure. 


it can also be usec! 
feturing firms co: 
water to make м: 
siding. Constructi 


Kinds of Concrete 


There are special ways of strengthening concrete or 
of making concrete building materials. These include 
(1) reinforced concrete, (2) prestressed concrete, (3) pre- 
cast concrete, and (+) concrete blocks. Engineers have 
also developed spec ial kinds of concrete for certain uses, 


These include (1) air-cntrained concrete, (2) high-early- 
strength concrete, and (3) lightweight concrete. 

Reinforced Concrete is made by casting concrete 
around steel rods or bars. The steel strengthens the 
concrete, Almost all large structures, including sky- 
scrapers and bridges. require this extra-strong concrete. 

Prestressed Concrete is made by casting concrete 
around steel cables stretched by hydraulic jacks. After 
the concrete hardens, the jacks are released and the 
cables compress the concrete. Concrete is strongest when 
it is compressed. Steel is strongest when it is stretched, 
or in tension. In this way, builders combine the two 
strongest qualities of the two materials. The steel cables 
can also be bent into an arc, so that they exert a force 
in any desired direction, such as upward in a bridge. 
This force helps counteract the downward pressure of 
the weight of the bridge, Prestressed concrete beams, 
roofs, floors, and bridges are often cheaper for some 
uses than those made of reinforced concrete. 

Precast Concrete is cast and hardened before being 
used for construction. Precasting firms make concrete 
floor and roof slabs, wall panels, beams, and girders, and 
ship them to the building site. Sometimes builders make 
Such precast pieces at the building site and hoist them 
into place after they harden. Precasting makes possible 

Пе mass production of concrete building materials. 
Nearly all prestressed concrete is precast. 
ncrete Blocks are precast blocks. They are used to 
€ about two thirds of all the masonry walls built 
rich year in the United States. Factories make the 
ocks in various sizes and weights. Some blocks are 
made with lightweight aggregates. The standard block 
ad for homes is 8 inches thick and has three holes 
1€ center to make it lighter. 
cel entrained Concrete contains billions of tiny air 
addin fach cubic foot. These cells arc formed by 
ae Е Soaplike resinous ог fatty materials to the 

a О to the concrete when it is mixed (see RESIN). 
nena 81уе the water in concrete enough room to 
ae as it freezes, This keeps the concrete from 
ae Я 2. crumbling during alternate periods of 
E cdm thawing weather. Т he cells also protect the 
uh on € concrete from chemicals used to melt ice. 

E alities make air-entrained concrete a good 

Or roads and airport runways. 


ех 
сг; 


СЕМЕМТ АМО СОМСВЕТЕ 
High-Earl Concrete is often used in cold 


weather and for hurried jobs. This concrete is made 
with high-early-strength portland cement, and hardens 
much more quickly than ordinary concrete. It costs 
more than ordinary concrete. But it is often cheaper to 
use, because it cuts the amount of time the concrete 
must be protected in cold weather. The forms, or molds, 
in which the concrete is poured, can also be quickly 
re-used. High-early-strength cement has a somewhat 
different chemical composition from ordinary cement. 

Lightweight Concrete weighs less than other kinds 
of concrete. Builders make it in two ways. They may 
use clays, pumice, or other materials that do not weigh 
so much as the sand, gravel, and crushed stone used in 
ordinary concrete. Or they may add chemicals that 
foam and produce air spaces in the concrete as it hard- 
ens. These air spaces are much larger than those in 
air-entrained concrete. 


How Concrete Is Made 


Materials. Concrete is a mixture of portland cement, 
water, and aggregates. Aggregates are materials such as 
sand, gravel, crushed rock, and blast-furnace slag 
(waste). The cement and water form a paste that binds 
the aggregates into a rocklike mass as the paste hardens, 
Builders generally use both a fine aggregate such as 
sand, and a coarse aggregate such as crushed rock, to 
make concrete. The aggregates must be free from silt, 
mud, clay, dust, and other materials that might weaken 
the concrete. Builders often wash the aggregates to be 
sure they are clean, The water used to make concrete 
should also be free from dirt and other impurities. 

Mixing. Before concrete is mixed, workmen measure 
the proper amounts of the materials. The strength and 
durability of concrete depend chiefly on the amount of 
water used. If the workmen add too much water, the 
cement paste will not hold the aggregates together 
firmly when it hardens. The less water used, within 
reasonable limits, the stronger the concrete will be. 

Concrete can be mixed either by hand or by ma- 
chine. Machine mixing makes more uniform batches. 
A batch is the amount of concrete mixed at one time. 
Proper mixing coats every particle of aggregate and 
fills all the spaces between them with cement paste. For 
most home repairs, concrete can be hand mixed. 


RECOMMENDED CONCRETE MIX 


The mix below will make about four cubic feet of concrete. It may 
be used for such work as garden walls, foundation walls, curbs, 
fireplaces, floors, sidewalks, driveways, posts, flower boxes, 
and benches. 


Material By Volume By Weight 
Cement 1 sack 94 pounds 
Water 5% gallons 46 pounds 
Sand 2 cubic feet 200 pounds 
Coarse Aggregate 3 cubic feet 260 pounds 


(pieces graded } to 
3 inch in size) 


The methods for mixing concrete by machines vary. 
The concrete may be mixed by machines at the place 
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Cement Consists Chiefly of Lime obtained 
from materials such as marl and limestone. Marl 
from a quarry, above, is crushed in a hammer mill 
and conveyed to storage bins, right above. Cement 
also has silica, alumina, and iron oxide. 


Dried Marl to Bins 


HOW CEMENT 


IS MADE 


Iron Ore 8in 


The raw materials are mixed at the storage area, above, For mo- 
sonry cement, a cement used in making brick and concrete-block 
walls, the marl must be dried, left, before further processing, 


Clinker Line 


The materials come from the kiln in pieces 
called clinker. Gypsum is added and ball 


Gypsum 


=” 


l 
1 
l 
1 


Recirculating Line 


To make masonry cement, the marl dried at the storage area 


ond tube mills then grind the clinker. 


~ = 
Cement Pump 


is mixed with clinker and gypsum, and ground to a powder, 


where the concrete will be used. Ready-mix companies 
make huge batches of concrete at mixing plants, and 
haul it to the work site in trucks. Some firms use mixing 
machines mounted on trucks. The machines mix the 
concrete as the truck carries it to the site. 

Homeowners can buy prepared mixtures of cement 
and aggregates for small repair jobs. Only water has to 
be added to such mixtures. 

Placing. Workmen place the wet concrete into forms 
made of wood, plywood, or steel. The forms hold the 
concrete in shape until it hardens. The concrete may be 
dumped directly into the forms, or poured down chutes, 
The men use wheelbarrows, two-wheeled carts called 
buggies, small rail cars, trucks, or buckets lifted by cranes. 
Sometimes the concrete is pumped to the forms through 
steel pipes. 

After the concrete is placed, it must be worked into 
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Screening 


Cement Pump 


the comers and sides of the forms with wooden spades 
and puddling sticks. The concrete should also be tampel, 
or packed down, to prevent the formation of open spac 
called honeycombs. Sometimes workers stick vibrators into 
the concrete or fasten them to the forms. Vibration helps 
settle the concrete. Е " 
Concrete placed for floors, sidewalks, and driveway 
should be leveled off with a straight-edged board. Next, 
it should stand until the film of moisture that аро 
оп its surface has disappeared. Then, the Ec 
should be smoothed off with a wooden trowel calle e 
wood float. The float produces a rough surface that P" 
vents slipping or skidding after the concrete hardens. i 
smoother surface can be made by using a steel trouw 
after the wood float. the 
Curing makes concrete harden properly. After | 
concrete becomes firm enough to resist marin: 


Clay, right, and other materials furnish silica and alumina. A 
washing process, below, removes unwanted substances from 
the clay, The iron oxide in cement comes chiefly from iron ore. 


Separator 


V 


Surge Tank 


a Clay Tank 


ч 


Waste Materials 


Te make portland cement, the raw materials 
ere ground in a ball mill, left above, Adding 
woe forms a mixture called a slurry. The 
der is blended in the tanks, right, and is 
then burned in a rotating kiln, below. 


(CERE IN 
Kiln 
Feed Tank 


Kiln Feeder 


Kiln 


The Finished Cement goes 
in powder form to a shipping 
area, There it goes into bags 
or is stored in silos for bulk 
shipment by barge, truck, or 
koin to large cement users. 


Н Ps Sprinkled with water, then covered with can- 
fGen de p z wet sand, This cover keeps the concrete 
portland кы rapidly. A chemical reaction between 
or this eg Nea water makes concrete harden. 
Stronger it he n, the longer concrete remains moist, the 
kept moist а In hot weather, concrete should be 
rate at which east three days. Cold weather slows the 
must be prot concrete hardens. Hardening concrete 
Perature dro Selen by canvas or straw when the tem- 
‘oncret үт freezing. 

the loss Анты as it hardens. This may result from 
Cooling of the Isture as the concrete dries, or from the 
шше ‘The chemical reaction of water 
amounts of concrete c produces heat. When large 
TNE Be q concrete are used, as in dams, this heat 
ained away to make the concrete harden 


Prope; hee e 
Perly, "This is usually done by running cold water 


Water 


Slurry Line 


Slurry Storage Tank 


through pipes stuck into the concrete. Cement com- 
panies have developed a special portland cement that 
produces less heat than other cements. 


How Cement Is Made 


Raw Materials. Portland cement contains about 60 
per cent lime, 25 per cent silica, and 10 per cent alu- 
mina. Iron oxide and gypsum make up the rest of the 
materials. The gypsum regulates the setting, or harden- 
ing, time of cement. The lime used to make cement 
comes from materials such as limestone, oyster shells, 
chalk, and a type of clay called marl. Shale, clay, silica 
sand, slate, and blast-furnace slag provide silica and 
alumina. Iron ore supplies the iron oxide. 

Most cement plants are located near limestone quar- 
ries. They may also be near deposits of clay and other 
raw materials. Ships, trains, trucks, and conveyer belts 
haul the limestone and other raw materials to the plants. 
In the plants, the materials go through a chemical 
process that consists of three basic steps: (1) crushing 
and grinding, (2) burning, and (3) fine grinding. 

Crushing and Grinding. The quarried limestone is 
dumped into primary crushers that can handle pieces as 
large as an upright piano. This first crushing smashes 
the rock into pieces about the size of a softball. Second- 
ary crushers, or hammer mills, then break the rock into 
pieces about { of an inch wide. 

Next, the crushed rock and other raw materials are 
mixed in the right proportions to make portland ce- 
ment. This mixture is then ground in rotating ball mills 
and tube mills. These mills contain thousands of steel 
balls that grind the mixture into fine particles as the 
mills rotate. The materials can be ground by either a 
wet or dry method. In the wet process, water is added 
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CEMENT AND CONCRETE 


during the grinding until a soupy mixture called a 
slurry forms. In the dry process, the materials are ground 
without water. 

Burning. After the raw materials have been ground, 
they are fed into a Ai/n, a huge cylindrical oven made of 
steel and lined with firebricks. A cement kiln rotates 
about one turn a minute, and is the largest piece of 
moving machinery used in any industry. It may be 
more than 12 feet in diameter, or wide enough to hold 
an automobile, and 500 feet in length, or longer than a 
football field. ‘The kiln is mounted with one end higher 
than the other. The ground, raw materials are fed into 
the higher end, and slide slowly toward the lower end 
as the kiln revolves. It takes about four hours for the 
materials to travel through the kiln. Oil, gas, or pow- 
dered coal is burned at the lower end of the kiln. This 
produces a roaring blast of flame that heats the ma- 
terials to about 2,700? F. The heat changes the ma- 
terials into a new substance called clinker. The clinker 
comes out of the kiln in pieces about the size of marbles. 

Fine Grinding. Large fans cool the clinker after it 
leaves the kilns. The clinker may be stockpiled for 
future use, or it may be reground at once in ball or tube 
mills. A small amount of gypsum is added to the clinker 
before the regrinding. This final grinding produces 
powdery portland cement that is finer than flour. The 
cement is stored in silos until it is shipped. 

Shipping. Cement plants ship cement either un- 
packaged or packed in strong paper sacks. Unpackaged 
cement is shipped by railroad, truck, or barge. Pack- 
aged cement is shipped in sacks containing 94 pounds, 
or 1 cubic foot, of cement to the sack. 


History 


The ancient Romans developed cement and concrete 
similar to the kinds used today. Their cement had such 
great durability that some of their buildings, roads, and 
bridges still exist. To make cement, the Romans mixed 
slaked lime (lime to which water has been added) with 
a volcanic ash called pozzolana. The ash produced a 
hydraulic cement that hardened under water. People 
lost the art of making cement after the fall of the Ro- 
man Empire in the А.р. 400°. In 1756, John Smeaton, 
a British engineer, again found how to make hydraulic 
cement. 

Construction of the Erie Canal created the first big 
demand for cement in the United States. In 1818, 
Canvass White, an American engineer, discovered de- 
posits of rock in Madison County, New York, that 
made natural hydraulic cement with little processing. 
Large amounts of cement made from this rock were used 
in building the canal. 

Portland Cement. Joseph Aspdin, a British brick- 
layer, invented portland cement in 1824 and gave the 
cement its name. Aspdin found that he could make a 
cement superior to natural cement by carefully mixing, 
grinding, burning, and regrinding certain amounts of 
limestone and clay. David O. Saylor probably estab- 
lished the first portland-cement plant in the United 
States at Coplay, Pa., in 1871. 

At first, each portland-cement manufacturer devel- 
oped his own formula. In 1898, manufacturers used 9r 
different formulas. In 1917, the United States Bureau 
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of Standards and the American Societv for Testing 


Materials established a standard formula for portland 
cement. The Portland Cement Association was formed 
іп 1916 and established research laboratories near Chi. 


cago. These laboratories perfected air-cntrained com 
crete in the early 1940's. 


Joseph Monier, a French gardener, developed rein- 
forced concrete about 1850. He made garden pots, tubs 
and tanks of concrete reinforced with wire. Eugene 


Freyssinet, a French engineer, developed successful pre- 
stressed concrete in 1927. 
The Cement and Concrete Industry. lhe United 


States produces about 65,000,000 tons o! portland ce. 
ment a year, a fifth of the world's (00:11. Other im 
portant cement-producing countries include Russia, 
West Germany, Japan, Great Britain, Ital», and France 
The five leading states in cement production include 


California, Pennsylvania, Texas, Michigan, and New 
York. 

The production of ready-mixed concrete ranks as the 
biggest single concrete industry in North America. 
About 4,500 firms in the United States апа Canada 
produce ready-mixed concrete. Approximately half the 
cement produced in the United States is sold to ready- 
mix producers. The second largest branch of the con- 
crete industry is the manufacture of precast concrete. 
The United States and Canada also have more than 
3,300 plants that produce concrete block. «n0 G. Кхах 

Related Articles in Wonrp Book include 

MATERIALS USED то Make CEMENT AND CONCRETE 


Alumina Gravel Limestone Silica 
Chalk Gypsum Marl Slate 
Clay Lime Sand 
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Questions 

What is the difference between cement and concrete? 

How is prestressed concrete made? What are some 
of its uses? 

Why is gypsum added to cement? 

What kind of concrete has billions of tiny air cells? 

What is grout? How is it used? 

What is a slurry? " 

Why must aggregates be clean before they are used? t 

What large construction program created the fi 
big demand for cement in the United States? i 

What part do ball and tube mills play in making 
cement? cei 

What are some methods of curing concrete? Why is t 
process important? 


CEMENTUM. See TEETH (picture, The Parts of a 
Tooth). 

CEMETERY is a burial ground for the dead. Cemeter- 
is are maintained by churches, private organizations, 
aed government corp. rations. Many cemetery or- 


izations guarantee landscaping and permanent 
tenance of the grave, vault, or crypt. Statues and 
monuments often identify burial places. Some “park 
cemeteries” permit only uniform, flat grave markers. 
Cemeteries for pets may be found in many communities 
in the United States. 
See also Caracomes: FUNERAL Customs; NATIONAL 


CHARLES L, WALLIS 


ERY. 
CEMETERY RIDGE. See Ступ. Wan (Gettysburg; color 
го). 

CENIS, MONT. Sec \lonr Cents TUNNEL. 

CENOZOIC, sez no [OH ihk, ERA is the most recent 
tain the geologic time scale of the earth’s history. Geol- 
ogists believe this era began about 60,000,000 years ago. 
It is sometimes called the Age of Mammals. See also 
GsoLoov (table, Outline of Earth History). 

CENSER, SEN sur, is a 
vessel in which incense is 
burned during religious 
ceremonies. The ancient 
Jews used censers in their 
tabernacles and temples. 
They burned perfume in 
them as a sacrifice. Today, 
censers of various kinds are 
used in connection with 
the services of the Roman 
Catholic, Anglican, and 
other churches, 

The censer is usually or- 
namental in form. The at- 
tached chains are used to 
swing it back and forth. 
Holes pierced in the top 
allow the perfumed smoke 
to stream out. In Eliza- 
bethan times, a censer was 
an ornamental bottle used 
by women for sprinkling 
perfume, А. EusrAcE HAYDON 

CENSORSHIP is an effort by a government or private 
Eo to keep people from reading, hearing, or 
D Whatever they please. It is most often applied to 

^ E еч material, plays, and motion pictures 
0 public е dangerous to the government or harmful 
ра p^ Works of art, dancing, and costume 
„€ cut of a bathing suit on a public beach) are 
Subject to censorship. Some form of censorship over 

E “Ways exists in a dictatorship, and in any coun- 

E к 
К К censorship is prohibited in modern demo- 

a itries such as the United States, but has often 
. Cticed under dictatorships or monarchies. The 
А E censorship is to prevent any criticism of 

Vem nt which might result in the overthrow of 
government ent or its leaders. In Nazi Germany, the 
bday, E sel all : forms of communication. 

| Military с also has Strict political censorship. 
signed to kee лы, necessary during wartime, is de- 
P from the enemy valuable information 


B Benziger nros. 
Censer is used to burn in- 
Sense during religious services, 


CENSUS 


about troop or ship movements, weapons, or military 
inventions. Military censors read letters written by all 
military personnel, and clip out or blot out informa- 
tion that might be valuable to the enemy. In the United 
States and Great Britain, communications systems 
adopt voluntary censorship during wartime. They do not 
release information that might aid the enemy. 

Censorship of Morals is carried on in a limited fashion 
by governments. The United States Post Office may re- 
fuse to transmit by mail any literature which the Post- 
master General rules is obscene. Many cities in the 
United States have boards of censorship that review 
and may bar books, plays, and motion pictures. The film 
industry censors its own releases through the Motion 
Picture Producers and Distributors of America, Inc. 
But most censorship of public morals is carried on by 
churches or by other private groups. Books are reviewed 
for members of the Roman Catholic Church by the 
Congregation of the Holy Office. The Methodist Board 
of Temperance and Public Morals conducts similar cen- 
sorship activity. This kind of censorship applies only 
to the members of the group, but powerful organizations 
can sometimes put pressure on the government to ban 
the things which the group finds distasteful. Threats of 
boycott and other pressures may also force private firms 
not to publish or present materials to which a powerful 
group objects. But, in general, censorship in the United 
States is limited by the constitutional guarantees of 
freedom of speech and the press. See FREEDOM; FREE- 
DOM OF SPEECH; FREEDOM OF THE PRESS. 

History. Spartan rulers prohibited certain forms of 
poetry, music, and dancing in 500 в.с. on moral grounds. 
In Rome, censors were state officials who took the cen- 
sus as well as checking on the morals of the people. They 
prohibited plays except at certain holidays. The earliest 
censorship imposed by the Christian church was the 
Apostolic Constitutions. They forbade Christians to 
read “any books of the Gentiles, since the Scriptures 
should suffice for the believer.” 

See also PROPAGANDA; PUBLIC OPINION. 

CENSUS is an official count of the persons, property, 
or things in a city, region, or country. Government 
agents, called census takers or enumerators, go from place 
to place and write down the information persons give 
them in answer to questions. They report their findings 
to a central bureau that tabulates over-all figures. Most 
large countries and many smaller ones take a census at 
least every 10 years. They find out how many persons 
of each group or of each sex live in the country. They 
also gather information about each family's way of life. 
For example, the census taker may ask whether the 
family has a bathtub, kitchen sink, or telephone. 


EARL FRANKLIN ENGLISH 


In the United States 


The National Census is taken by the Bureau of the 
Census, an agency of the United States government 
(see Census, BUREAU or THE). Federal census takers 
conduct national censuses of population and housing 
every 10 years, in the years that end with zero, such as 
1940, 1950, 1960, and 1970. The population census in- 
cludes such standard items as the age, race, sex, marital 
status, place of birth, citizenship, and relation to head 
of the family of each individual. A detailed series of 
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Census Bureau Workers prepored 4,000,000 square feet 


of mops early in 1960 to help the 160,000 census tokers count 


the population of the United States for the eighteenth U.S. census. 


UNITED STATES POPULATION CHANGE 
FROM 1950 TO 1960 


PER CENT OF INCREASE 
[__ 300 ond over 
ШЕШ 200 29.9 
E 0.0 to 19.9 ^ 


PER CENT OF DECREASE 
007.8 
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tion, every 10 years, in years ending in 9 


The population censuses of 1950 a 600 were takes 


yed more thas 
iders. The 1988 
census required the training of 160,000 enumerata 
Electronic machines in the Bureau о! Census pine 
essed and tabulated the data collected by these censa 
takers. During the years between censuses, the bura 
keeps 600 interviewers busy with m (Му quests fe 
data from a sample of the total population in orders 
keep statistics up to date. 


during the spring. The 1950 census em 
130,000 census takers and 8,300 cre 


lhe Bureau of the Census issues the 
of the United States each year. This pub 
rizes the information collected by 
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50 federal agendae 
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halfway between the national 
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In Other Countries 


ı population census every 10 
with 1, such as 1951 and 1961. 
ent makes a complete census 
ve years in the years ending 

irs ending with 6. The Census 
Statistics of the Canadian gov- 
censuses. In 1950 and 1951, a 
ce completed the first popula- 


Grat Britain tak 
years, in the year endi 
la Canada, the gover 
{ the country ever 
with numeral 1 and th: 
Office in the Bureau 
emment conducts the 
Pan American cor 


ton census of the 22 Ainerican countries, 
History 
Eorly Days. In ancient Rome, census takers prepared 
a listing of persons and property, chiefly for purposes of 


taxation. The word census comes from the Latin cen- 
we, meaning fo tax. After William the Conqueror seized 
England in 1066, his officials made a count of its people, 
lind, and property in the Domesday Book (see Domes- 
pay Book). In the 1400's and 150078, various cities in 
Europe began to count their population. The first such 
fount took place in Nuremberg, Germany, in 1449. In 
1666, Jean Baptiste 1 ilon completed a census of the 
people of Canada (then known as New France). The 
Swedish government compiled the first national census, 
in 1749. It based this census on the records of parishes. 
First Modern Census was the United States census of 
170. For the first tirne government employees went 
swt and counted the pople, The United States Con- 
Sitution provided tha: ,ı count of the people had to be 
made within three years of the first meeting of Congress 
and every 10 years thereafter. This census would furnish 
а basis for taxing the various states and for deciding the 
Sumber of representatives they would have in Congress. 
* government determined the population for tax 
ока and representation by adding three fifths of 
тан of slaves to the total population of free per- 
. the first census takers included 17 marshals and 
200 assistants whom they appointed. They counted 
nd people in nine months. The federal govern- 
^t published the first census in а 56-page pamphlet. 
al Poo census takers began writing down the names 
sified ds € in the country. For the first time, they clas- 
place of Macon according to age, sex, race, and 
0 Fine 1. All the original census schedules except 
€ census of 1890 have been bound in volumes. 
Se volumes of census schedules are preserved in the 
au of the Census files, MARGARET WILLIS 
CENSUS DNUS Bureau or THE; POPULATION. 
жы rai UREAU OF THE, is one of the oldest 
йыр U nited States Department of Commerce. 
people Вот since 1790 the official count of the 
tution, The ud taken as required by the U.S. Consti- 
le greatest ureau, a permanent agency since 1902, is 
world, See шш and figure-counting body in the 
so Census, Joun C. Bortens 


CENTAUR 


CENT is a smal! bronze coin that represents a one- 
hundredth of a dollar, It is the coin of smallest value in 
the United States and Canada. The name cent was first 
suggested by the Revolutionary War patriot Gouver- 
neur Morris in 1782, when he was assistant to Superin- 
tendent of Finance Robert Morris. He suggested a 
monetary system for the United States in which 144 
cents would be worth a dollar. He probably took the 
word cent from centime, the name of a French coin, since 
he was a student of the French language. But Gouverneur 
Morris may have taken the word from the Latin word 
centum, which means hundred. 

The first cent to be minted in the United States was 
the so-called Washington cent of 1783. In 1785, Ver- 
mont and Connecticut authorized the coinage of cents. 
The Fugio cent of 1787 was the first coin issued by 
authority of the United States Congress. In 1792, Con- 
gress authorized the establishment of a United States 
mint to issue coins regularly. The first cents from the 
mint, each worth a hundredth part of a dollar, were 
issued in 1793. Half cents also were issued until 1857, 
two-cent pieces from 1864 to 1873, and three«cent 
pieces from 1851 to 1889. 

The weight and metal content of the cent have 
changed many times. But in 1873 the law provided that 
the cent contain 95 per cent copper and 5 per cent tin 
and weigh 48 grains. A cent has been legal tender in 
any amount since 1933. 

The content of the cent was changed to zinc-coated 
steel during the year 1943 when copper was scarce. 
The government restored the bronze cent in 1944. The 
British penny is worth slightly more than one cent in 
United States or Canadian money. Americans say penny 
and cent to mean the same thing. Lewn M. REAGAN 

See also Centavo; CENTIME; MONEY (United States 


Currency; First Money $ 

CENTAUR, SEN tawr, was a member of a mythical 
race of creatures that lived in northern Greece. They 
were half man and half horse. Most of them were wild 


Statue of the Centaur by Borye stands in the Louvre in Paris. 
It shows the death of one of the centaurs that attacked the in- 
tended bride of the King of the Lapiths. 


Alinart 
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CENTAURUS 


was the wise 


Once, at the 


les. But one of d 
great Gr 
he King of the Lapiths, a drunken 
The Lapiths fought a 
They defeated the cen- 
з away. This battle is the subject 
ficent sculptures of the temple of 


Chiron 


heroes 


1 the bride 


¢ centaurs 


Zeus at Olympia 

See also Cio; PARTHENON 

CENTAURUS is a large constellation in the Southern 
Hemisphere. Its bı est star, Alpha Centauri, is the 

rd brightest star in the heavens, It is about 4-3 light- 
cars away from Earth, Although Alpha Centauri looks 
ike а single star to viewers, it is actually a triple star 
which means near- 
It is the nearest star to Earth, exc ept 


Puur W, Hasan 


One of the stars is Praxima Centaur 
Centauru 
for the sun 


The constellation takes its name from the centaurs of 


The Constellation Centaurus Has a Triple Star. 


Greek mythology. These creatures were half man and 
half horse. Centaurus was identified with Chiron, the 
wisest centaur, Chiron taught many of the lesser gods 
and heroes of Greek mythology, and was accidentally 
killed by Hercules. Zeus placed him among the stars, 
The stars that usually form the hind legs of Centaurus 
also belong to the constellation Crux, the Southern 
Cross. 

See also ALPHA CENTAURI. 

CENTAVO, sen TAH voh, is a minor coin of Portugal 
and of a number of countries of Latin America, includ- 
ing Mexico. Its value is one hundredth of the unit of 
money used in those countries. 

CENTENARY COLLEGE is à coeducational school of 
arts and science at Shreveport, La. It is controlled by the 
Methodist Church. The school traces its origin to the 
College of Louisiana, founded in 1825 at Jackson, La. 
Centenary College has been located at Shreveport since 
moving to the city in 1907. For enrollment, see Unt 
VERSITIES AND COLLEGES (table). 
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Leroy VOGEL 


The Centennial Exposition had many moving, working model 
of new machines, such as the Corliss steam er jine, on disploy 


CENTENNIAL EXPOSITION was a w 
in Philadelphia in 1876 to celebrate th: 
niversary of the signing of the Declaratic 
ence. Nearly 50 foreign nations joined thc | 
in exhibiting products of the arts and sci 
and of industry. The exposition covere 
had 167 buildings. Almost ten million ; 
the exhibits, 

No amusement features were needed at 
Moving, working models of new machi 
the crowds. These machines included ii 


175 fair held 
ndredth an- 
'f Independ- 
nited States 
s, of nature 
‚6 acres and 


sons visited 


centennial 
s fascinated 
continuous 


warning in the modern machine age. t 
The Centennial Exposition was the first successful 
world’s fair held in America. One of its buildings has 
been preserved as the Philadelphia Museum of Art 
Since the centennial, other international exhibitions 
have been held in the United States. See also FARS 
AND Expositions, Huren АЫ 


The Теп Centavo Coin of Mexico 


lank Money Museo 


Chase Manhattan 


WNIAL STATE. See COLORADO. 
CENTER OF GRAVITY. Sce Gravrry, CENTER OF. 

R OF MASS. 5cc GRAVITY, CENTER ОР. 
CENTER OF PERCUSSION. See Percussion, CENTER 


“CENTER OF POPULATION. Sec UNITED STATES 
jor map, National Population Center). 
CENTER OF UNITED STATES. See GEOGRAPHIC CEN- 
ux oF THE UNITED 51 ATES. 
CENTIGRADE is ‹ f several scales used on ther- 


mometers. The centig scale has 100 equal divisions, 


zing and boiling points of pure 
›һетїс pressure, The freezing 
1 0, and the boiling point is 
in between is a hundredth of 
between freezing and boil- 
ale, absolute zero, the lowes 
perature possible 273 degrees. The abbrevia- 
юп for centigrade is C. Thus, the freezing point of 
water is 0°C., and the boiling point is 100°C, 
hermometer scale, the Fahren- 
rees between the freezing and 
On the Fahrenheit scale, water 
boils at 212°Е, and freezes at 32°F. Thus, each degree 
entigrade equals 5 т 


x degrees, betwee 


at sea-level au 


of water is ma 
muked 100. Each d 
temperature difference 
On the centigrac 


Ihe other common 
heit scale, has 180 d 


ling points of water 


f a degree Fahrenheit (159). To 


onvert Fahrenheit tcinperature to centigrade tempera- 
ture, subtract 32 from che Fahrenheit reading and multi- 
ply the difference by Го change centigrade to Fahren- 
heit, multiply the centigrade temperature by $ and 


add 32. These changes can be expressed as follows: 
С.=$ (F.— 32 F.2$ C.+32 

Anders Celsius, a Swedish astronomer, devised the 
centigrade scale in 1742. For this reason, it is sometimes 
“lled the Celsius scale. Scientists throughout the world 
se the centigrade scale because of its convenience. 
It is also in everyday use in almost all the non-English- 
speaking nations of the world. However, the United 
Mates, Canada, Gres: Britain, and other English- 
speaking nations have not adopted the centigrade 
scale for general use P. E. CHURCH 

See also FAHRENHETI, GABRIEL D.; THERMOMETER. 

CENTILITER. See Merric Ѕуѕгем (tables). 

CENTIME, SAHV żem, is a minor coin of Belgium 
and Switzerland. It re presents one one-hundredth part 
ofthe franc. For the value of the Belgian and Swiss franc 
in dollars, see Moxey (table, Values of Monetary Units). 

CENTIMETER is a measure of length in the metric 
т Ка СВЕ one-hundredth of a meter. The centi- 
i ооз 37 of an inch, European countries use 
Sat l of the inch, and itis used in scientific measure- 

us. The abbreviation for centimeter is cm. To con- 


The Copper Centime Is a Minor Coin of Belgium. 


Chase Manhattan Bank Money Museum 


There Are About Two and a Half Centimeters in an Inch. 


vert centimeters to inches, multiply by .3937. Divide by 
3937 to convert inches to centimeters. See also Merri 
ЕМ. E.G 

CENTIMETER-GRAM-SECOND. See METRIK 
(The Metric System in Modem Science) 

CENTIPEDE, SEN tih peed, is one of a group of small 
animals that look like worms or caterpillars. Their nar- 
row bodies are divided into many sections or segments 
that lie behind each other down the back. Each section 
has a pair of small legs 

The centipede has a pair of jointed feelers, or an- 
lennae, on its head, and two pairs of jaws. The first pair 
of legs behind the head have claws and are used for 
fighting, not for walking. They are called “ poison claws,” 
because a gland in the centipede’s head fills these claws 
with poison. Centipedes cat mollusks, worms, and in- 
sects, which they kill with their poison claws. The cen- 
tipede hunts its food at night. In the tropics there are 
large centipedes whose bite is dangerous to man. 


Srxaus 


SYSTEM 


Scientific Classification. Centipedes are members of 
the phylum Arthropoda. These animals make up the class 
Chilopoda. EDWARD A. CHAPIN 

See also ANIMAL (color picture, Leading Groups). 

CENTO. See CENTRAL TREATY ORGANIZATION. 

CENTRAL AFRICAN REPUBLIC is an independent 
West African republic of the French Community. 
Formerly known as Ubangi-Shari, the country gained 
internal self-government in 1958. In 1960, it won com- 
plete independence within the French Community. 
Bangui is the capital of the country. For location, see 
FRENCH EQUATORIAL AFRICA (map). 


A Full-Grown Centipede may have from 15 to 170 poirs of 
legs. A young centipede may have only 7 pairs of legs. 


Cornelia Clarke 


Hollyman, Photo Researchers 


CENTRAL AMERICA is the narrow bridge of land 
that connects the continents of North and South Amer- 
ica. Hundreds of years before the time of Christ Mayan 
Indians developed the Western Hemisphere’s first great 
civilization on this mountainous southern tip of North 
America. 

Central America includes the republics of Costa Rica, 
El Salvador, Guatemala, Honduras, Nicaragua, and 
Panama. The Panama Canal Zone, governed by the 
United States, and the colony of British Honduras also 
make up part of this region. 

Central America covers a smaller area than Texas, 
but almost as many people live in Central America 
as in that state. Nearly all the people have Indian, 
Spanish, or mixed Indian and Spanish ancestry. More 
than half the people earn their living on small farms in 
the mountain valleys. But the region's greatest wealth 
comes from its plantations, forests, and mines. Central 
America is an important source of bananas, cacao, 
coffee, and tropical woods such as mahogany. 

Tourists find many attractions in Central America. 
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The People of Central America blend 
customs and institutions. This Indian, a desc 
Maya, serves on the governing committee of 
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The Land and Its Resources 


location and Size. Central America 
about 207,000 square miles. It ranges 
miles in width, and stretches more than 
between Mexico and Colombia. It is us 
part of North America. The Map sh 
America separates the Atlantic and 
which are linked by the Panama Сапа! 
Land Regions. The land slopes upward from jungle 
covered Caribbean coastal plains to the central high 
lands, where mountains tower thousands of feet above 
sea level. The highest peak, Mount Tajumulco in Guate- 
mala, rises 13,816 feet. Many of the mountains ar 
active volcanoes. West of the highlands, the land sl apes 
down to the narrower, drier, Pacific coastal plains 
Severe earthquakes sometimes shake Central America 
Rivers and Lakes. Many small rivers flow from the 
mountains of Central America to the coasts. Most of 
the longer ones empty into the Caribbean Sea. Thes 
include the Usumacinta and Motagua in Guatemala, 
the Ulua in Honduras, the Grande in Nicaragua, the 
San Juan on the border of Costa Rica and Nic р 
and the Patuca and Coco, which enclose а territory dis 
puted by Honduras and Nicaragua. Dams and power 
plants on the rivers provide important sources of ponsa 
and some of the streams can be navigated by small boats. 
The largest lake in Central America, Lake Nicaragua. 
covers about 3,000 square miles. The San Juan River 
connects the lake with the Caribbean Sea, and the 
Tipitapa River links it with Lake Managua, Central 
America’s second largest lake. Lake Managua lies about 
15 miles north of Lake Nicaragua and covers about 3 | 
Square miles. Gatun Lake makes up more than a thi 
of the Panama Canal. f 
Natural Resources. Deep-rooted trees and vines 510% 
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CENTRAL AMERICA 


well in the soil of the castem lowland plains and 
mountain slopes. But shallow-rooted farm crops wear 
out the topsoil in a few years. Plantations in this area 
grow mainly bananas and cacao. Thick tropical plant 
life gives these lowland jungles a deep-green color, 
dotted by orchids, poinsettias, and other brightly colored 
flowers. Monkeys and parrots chatter in the trees, and 
birds and animals live in the forests, Most Central 
Americans live in the mountain valleys, where they 
farm the richer volcanic soils. Coffee fincas, or planta- 
tions, also spread out in the highland valleys. Grass- 
lands on the drier Pacific coastal plains provide good 
pastures for cattle ranches. Bananas grow on these 
plains, but they must be irrigated. The mountains have 
some mineral deposits, including copper, gold, lead, 
manganese, and silver. Balsa, cedar, mahogany, palm, 
pine, and rubber trees grow in the vast, thick forests 
near the Caribbean. 

Climate. As in most tropical mountain regions, tem- 
peratures vary much more between the lowlands and 
the mountains of Central America than from season to 
season. For example, at the city of Colón, Panama, on 
the Caribbean coast, monthly average temperatures 
seldom vary more than one degree from 79°F. But 5,000 
feet above sea level, at the city of Guatemala, the 
temperature ranges from an average of about 61°F, in 
December to about 69°F. in May. 

The heaviest rains fall from May to October or 
November in most of Central America. But the moun- 
tains and plains facing the Caribbean have heavy rain- 
fall all year. At Colón, for example, rainfall averages 
about 125 inches annually, and San Juan del Norte, 
Nicaragua, receives more than 250 inches of rain a year. 
The western mountains and the Pacific plains receive 
little rainfall from December to April. Guatemala has 
only about 50 inches a year. 


Life of the People 


Most of Central America’s 8,924,729 people have 
Spanish, Indian, or mixed Spanish and Indian ancestry, 
In Costa Rica, nearly all the people have Spanish ances- 
try, but about two thirds of the Guatemalans are pure- 
blooded Indians. Most people in El Salvador, Honduras, 
and Nicaragua have mixed Spanish and Indian ancestry. 
Negroes live mostly in Panama and the Caribbean 
coastal plain. They make up over half the population of 
British Honduras and about a third of Panama’s people. 
The construction and operation of the Panama Canal 
have brought people from many lands to Panama. 

Central America’s population is growing faster than 
almost any other part of the world. It nearly doubled in 
the period from 1920 to 1950, because of the high birth 
rate and declining death rate, 

Language. Spanish is the official language in all 
Central American countries except British Honduras, 
where English is the official tongue. About a fourth of 
the people in British Honduras also speak Spanish. Most 
Panamanians speak both Spanish and English. Many 
Indians still speak their ancient tribal tongues. 

Way of Life. Many Central American families have 
five or more children. The father usually farms a small 
plot of ground or works on a plantation. The mother 
cares for the home and children. She and the children 
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often work so that they can help support the family 

Most men wear cotton shirts and trousers, and wide. 
brimmed straw hats. The women usually wear Cotton 
blouses and ankle-length cotton skirts, and often wrap 
long, gaily colored shawls over their heads and shoulders 

Com and beans, which the Indians domesticated 
thousands of years ago, still are the most important part 
of the diet of most Central Americans. The people ale 
eat rice, fruits, and vegetables that they raise in fields 
and gardens. They enjoy highly seasoned meat dishes 
of beef, chicken, and pork. 


More than go of every 100 Central Americans belong 
to the Roman Catholic Church. Most of the rest are 
Protestants. Catholicism has been the ‘jor religion 
since Spanish missionaries introduced ir in the 1500's. 
But, in some country areas, the people iix ancient 


Indian or Negro beliefs with those of Cristian faiths 


All the nations guarantee freedom of worship. 

City Life. Only four cities have populations of mor 
than 100,000. They are Guatemala, Gu..iemala (pop. 
284,922); San Salvador, El Salvador (pop. 161,951); 


Panamá, Panama (pop. 127,874); and Managua, Nica- 
ragua (pop. 109,352). These cities have a few tall office 
or government buildings, and rows of onv-story shops 
and homes. Other important Central American cities 
include San José, Costa Rica (pop. 86.909); Teguci- 
galpa, Honduras (pop. 72,385); Colón, Panama (pop. 
52,204); Santa Ana, El Salvador (pop. 5:.702); León, 
Nicaragua (pop. 30,544); and Quezaltenango, Guate- 
mala (pop. 27,696). Most other cities hav populations 
of fewer than 20,000. The cities serve аз trading centers 
for both city and farm people. Merchants display cloth, 
food, flowers, pottery, and other goods in colorful open- 
air market places. 

City folk usually live in one- or two-roor adobe (sun- 
baked clay brick) homes with tile roofs, or in one-room, 
thatch-roofed homes. Most larger homes are made of 
stucco, roofed with tile, and built in a rectangle around 
an enclosed courtyard. These homes аге often painted 
white, pink, blue, or yellow. 

Country Life. Most people in the country regions of 
Central America work on farms, ranches, о! large plan- 
tations. Some farm families live by themselves, but most 
of them live in villages and go to the fields each day. In 
some Indian villages, the community owns all the land. 
Each family cares for certain fields and uses the crops 
that grow on them. Farm families work hard, but, except 
on plantations, life is not hurried or highly organized. 

Most country and village homes have one or two 
Tooms, each about 8 by 12 feet. The houses are built of 
wood and covered with dried clay. They generally have 
thatched roofs and dirt floors. Most families have crude, 
simple furniture, but they keep their homes neatly 
arranged and sweep the dirt floor smooth every day. In 
some of the lowland jungle areas, the people live in 
wooden homes that stand on stilts and have only three 
walls. The fourth side is left open to allow as much air 
as possible to circulate through the house. The stilis 
keep the houses from being damaged by water in this 
rainy climate, and also protect the families from animals. 

Many plantation owners live in large stucco homes 
roofed with tile. Many of these houses enclose garden- 
lined courtyards and are surrounded by large lawns and 
tows of trees. Most of the workers live in small houses 
provided by the plantation owner and arranged in rows 


T 


‘villages. Each family has its own plot of land on 
Sach it grows most of its own food. 
Work of the People 


About two thirds of the people of Central 
work on farms, ranches, or plantations. Large 
же» most of the farm products that mei 
exports. E oem about a third of the 
bananas and about 8 of every 100 pounds of the 
wodd'scoffee. Other important plantation crops include 
cacao, coconuts, rubber, and chicle, the chief ingredient 
d chewing gum. Companies in the United States and 
Europe own many of the plantations, and use modern, 
fc farm methods. But most Central Americans 
late their own small farms with primitive tools. 
(om, the most important product, covers more land 
than any other Central American crop. Farmers also 
mise bananas, beans, cattle, citrus fruits, coffee, manioc 
бош which tapioca is made), poultry, rice, and wheat. 
Farmers use most of their crops to feed their families, but 
they sell some at fairs and markets. Ranches on the 
west coast raise large herds of cattle. 

Manufacturing and Processing. Central America im- 
most of its manufactured and processed goods. 
of technicians, power, transportation, and money 

hrfactories and machinery has slowed the development 

of industry. Furthermore, most of the people do not 

lave enough money to buy manufactured goods. They 

E grow most of the things they need. People in 

cities, towns, and plantations buy nearly all the 

Es the industries, such as des clothes, 
„ Soap, textiles, and tobacco. 

Mining and Forest Products. Central America does 
fot have many valuable mineral deposits. Mines in 
El Salvador, Honduras, and Nicaragua produce small 
co of antimony, copper, gold, lead, and silver. 

temala has petroleum resources. Balsa, cedar, ma- 

ly, rosewood, and walnut trees grow in the coastal 

of Honduras, Guatemala, Nicaragua, and Pana- 

ma. But these valuable trees are widely scattered, and 
g is not generally a profitable industry. 

Electric Power in Central America usually comes from 

ectric power plants on the swift rivers that flow 

ОШ of the mountains. Some power plants burn oil or 

е to generate electricity. 

" ofa ae inque about two thirds of 

- айе with the United States. It also 

with Canada, western European nations, and 

Latin-American countries, Central America ex- 

к bananas, cacao, coffee, chicle, hides and 

М is ogany, rubber, tobacco, and other products. 

ES ушка goods such as ee 

nicals, electrical equipment, farm machinery, 

Eres Bus " 

iles ae Central America has about 9,000 
Ame;. 10405, most of them unpaved. The Inter- 
Tp hway, a thousand-mile section of the Pan 
link Eoi ighway, was built to provide the only road 

aa all Central American nations (see PAN 

5 E p eo cross bo 
st to west only near the Panama Canal, 

ч qd Ene railroads link the two coasts. About 3,000 
E roads and several airlines provide trans- 
Mountain tween the larger cities. Travel across the 
5 is so difficult that airplanes provide the only 
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comfortable transportation to some of the towns, which 
otherwise can be reached only on foot, or by mule or 
oxcart. International flights serve the national capitals 

Communication. More than 50 daily newspapers and 
over 150 radio stations serve Central America. Guate- 
mala and Panama have television stations. Most of the 
capital cities have magazine- and book-publishing firms. 


Education 


The governments of most Central American nations 
provide free elementary education, and laws require 
children to go to school. But many children do not 
attend, because so few schools have been built and 
because children must work to help support their 
families. Almost all the people of Costa Rica can read 
and write, but fewer than 35 of every 100 persons in 
Guatemala, Honduras, and Nicaragua can do so, Every 
country except British Honduras has a university. 


The Arts 


The Mayan and Toltec Indians, the original inhabit- 
ants of Central America, built great pyramids and large 
temples, and decorated them with elaborately carved 
stone, They often painted murals on the inside temple 
walls. Craftsmen still practice the ancient Indian arts 
of making beautiful fabrics, jewelry, and pottery. 


Government 


Every Central American nation has a written consti- 
tution. Some governments frequently disregard these 
constitutions, however, and military dictatorships gov- 
ern the people. All the countries are republics, except 
British Honduras, a colony. According to the constitu- 
tions, a president elected by the people heads the 
government of each republic. A governor-general, ap- 
pointed by the British government, rules British Hon- 
duras. All the nations have one-house legislatures except 
Nicaragua, which has a two-house legislature similar to 
the Congress of the United States. Each country has a 
court system headed by a supreme court. 


History 


Indian Civilizations. The Mayan Indians of Central 
America built the earliest known civilization in the 
Western Hemisphere. They erected large cities and 
monuments, and developed many arts and crafts. The 
Maya also knew much about farming, astronomy, and 
mathematics. They had developed a system of writing 
and an accurate calendar by at least 600 B.c. 

Another tribe, the Toltec, developed a civilization in 
southern Mexico. Archaeologists believe this socicty 
began about A.D. 200. Nearly all the Maya moved from 
Central America to southern Mexico about д.р. боо. In 
Mexico, the Mayaand Toltec combined to build another 
great civilization that spread into Central America. 
Spanish invasions in the 1500s finally destroyed this 
Indian society. See Maya; 'TOLTEC INDIANS. 

The Spanish Conquest. The modern history of Central 
America began in 1501, when the Spanish navigator 
Rodrigo Galvan de Bastidas first sighted its shores. In 
1502, Christopher Columbus explored the Caribbean 
from Honduras to Panama. Within the next few 
anish adventurers conquered the Indians in 
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coast 
years, Sp 


CENTRAL AMERICA 
of peesent<iay Сома Кіса, El Salvador, and 
Guatemala. The Spanish Hernando Cortes 


ent. The nationalists met almost no resistance, because 
the Spanish ruler in Central America, Gabino Gainza, 
sympathized with their desire to be free. In fact, they 
Se e dn bond of tht аа 


given the United States. In 1921, all the republics 
except Nicaragua and Panama united under a central 


many steps to encourage closer relations between them- 
selves. All except Panama established an association 


All the nations except El Salvador declared war 
on Germany in World War I, and all declared war on 
Germany, Italy, and Japan in World War II. No Cen- 
tral American troops went into battle, but the nations 
supplied the Allies with rubber and other products. 

Recent Developments. In 1948, the republics became 
members of the Organization of American States, a 
group of 20 Latin-American republics and the United 
States. Its purpose is to resist aggression and to maintain 
peace in the Western Hemisphere. Costa Rica, El Salva- 
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dor, Guatemala, Honduras, and Nicaragua signed 4 
treaty in 1957 permitting free trade across their borden 
The treaty ended the tariffs and regulations that ы 
interfered with trade among these Central Americas 
nations. But, in spite of increasing unity, many isis. 
national rivalries still divide the republics. In 1957, 


Honduran and Nicaraguan troops clashed in a boundary 
dispute that has been a source of trouble since the tus 
nations became independent. Ciscence W. Ousma 

Related Articles in WorLD Book include: 

BIOORAPHIES 

An alphabetical list of biographies clating to cack 
Central American country appears under the countrys 
name in the BIOGRAPHY section of the READING AND 
Sruby Gume. 

Crmtes 

See the city articles listed in the Rr: arep Айткын 

section void Central American country article, 
COUNTRIES 
British Honduras Guatemala Nicaragua 
Costa Rica Honduras Panama 
El Salvador 
Propucts 
Banana Chocolate Coffee Rubber 
Chicle Coconut Corn 
UNCLASSIFIED 


Animal (color pictures, North America 


Central and South Organization of 
America) American States 
res River Pan American Highway 

Gulf of Fonseca Pan American Union 
Lake Nicaragua Panama, Isthmus of 
Latin America Panama Canal 
Maya Panama Canal Zone 
Nicaragua Canal Toltec Indians 


Ovtline 


1. The Land and Its Resources 


А. Location and Size D. Natural Resources 


B. d Regions E. Climate 
C. Rivers and Lakes 
Il. Life of the People , 
C. City Life — 


А. Lan, 
B. Way of Life D. Country 
Ill. Work of the People к 
A. Agriculture D. Electric Power 
В. Manufacturing E. Trade д 
and Processing F. Transportation 
С. Mining and Forest С. Communication 
Products 
IV. Education 
V. The Arts 
VI. Government 
Vil. History 
Questions 


What are at least two common houschold items that 
come from Central America? ivili- 
What Central Americans built the first known civi 

zation in the Western Hemisphere? я а? 

ich nation is not a republic? How is it governed? „ 

How do most Central Americans earn their БШ 
What two crops form the most important part of m 

Central Americans’ dicts? 
Why do some homes stand on stilts? ici? 
What was the United Provinces of Central America! 
What step toward unity was taken in 1957? alc? 
What is Central America's greatest source of we d 
What four factors have hindered the development 

industry in Central America? 


LAL AMERICA, UNITED PROVINCES OF, was 
in 1823. The federation included Costa Rica, 
, 3 (Guatemala, Honduras, and Nicaragua. 
Bment was modeled after that of the United 
ir the people failed to develop a feeling of 
id their leaders engaged in bitter rivalry. 
is Morazán of Honduras became president of 
on in 1830. He worked to hold the union to- 
be almost 10 ycars. When he was driven into 
opes for the !cderation collapsed. Morazán 
m another union in 1842, but failed. The 
of Central Ancrica, a union formed in 1921, 
И a few months CHARLES Р. SCHLEICHER 
IAL BANK. Sec BANKS AND BANKING (Kinds). 
CITY. Scc CorogADo (Interesting Places 


COLLEGE is a coeducational school at 


controlled by the Reformed Church of 

m. The college olicrs courses in arts and sciences. 
Cox Music Library at Central College has 
nding collection of orchestral works. The col- 


founded in 1853. For enrollment, see UNIVER- 
AND COLLEGES (table). 

NI COLLEGE is a coeducational liberal arts 
gl at Fayette, Mo. It also offers preprofessional 
s in engineering and elementary education. 
ва program of summer study abroad. Founded 
Н. Central College is owned by the Methodist 
in Missouri. For enrollment, see UNIVERSITIES 
EGES (table). 

L EUROPE. Sce Europe (Regions of Europe). 
L INTELLIGENCE AGENCY (CIA) coordi- 
the intelligence activities of the United States 

Ment agencies. It operates under the National 
ity Council (see Nationa Securrry COUNCIL). 
evaluates and distributes intelligence relating 
al security. Ii gathers this information by 
lly examining published works, such as technical 
and research studies. It also uses undercover 
A Director appointed by the President heads 
"agency. The CIA was established in 1947. It re- 
d the National Intelligence Authority. The CIA 
eadquarters at Langley, Va. Jons C. Boutens 
INTELLIGENCE, SERVICE. 

L MICHIGAN UNIVERSITY is a coeduca- 
State-controlled school at Mt. Pleasant, Mich. 
з in liberal aris and education lead to bachelor's 
s master's degrees. There is an extension division and 


session, The university was founded in 1892. 
enrollment, see UNIVERSITIES AND COLLEGES (table). 
MISSOURI STATE COLLEGE is a state- 
fu, m „ coeducational teachers college in Warrens- 
T. О. It offers bachelor's and master's degrees. 


E а summer session and an extension division. 
4 1 Missouri was founded in 1870. For enrollment 
UxivEnsr 7 > 
eM 


En 


TIES AND COLLEGES (table). 

CENTRAL PARK. See New York Crrv (Recreation). 
ут POWERS. See Wonr.p War I (table). 
aj RAL STATE COLLEGE is a state-supported co- 
TRI School at Wilberforce, Ohio. Courses in 
D. LM and sciences lead to A.B. and B.S. degrees. 
En tate was chartered in 1887. There is an ROTC 
Cy campus. For enrollment, see UNIVERSITIES AND 
CENT (table), 
“ENTRAL STATE COLLEGE is a coeducational school 


CENTRE COLLEGE OF KENTUCKY 


in Edmond, Okla. Founded in 1890, it was the first 
state-supported school in Oklahoma. Courses in liberal 
arts and education lead to bachelor's degrees. A master 
of teaching degree is granted after a fifth-year program 
for teachers. The college has an extension division and 
a summer session. Central State took its present name 
in 1939. For enrollment, see Univaxsrrms AND. Cot- 
LEGES (table). W. Max Cusunas 

CENTRAL STATISTICAL BOARD. See New Dear 
(table, Leading New Deal Agencies). 

CENTRAL TIME. Scc STANDARD Time. 

CENTRAL TREATY ORGANIZATION (CENTO) is a 
mutual defense alliance of Great Britain, Iran, Paki- 
stan, and Turkey. The United States takes part with- 
out being a full member. The alliance provides for 
military cooperation and economic development of the 
member nations, Iraq and Turkey signed a defense 
treaty, the Baghdad Pact, in 1955. Great Britain, Pak- 
istan, and Iran joined the alliance in the same year. 
This pact became known as the Middle East Treaty 
Organization. After Iraq withdrew as a member in 1959, 
it adopted its present name. CENTO maintains head- 
quarters in Ankara, "Turkey. Nonus D. PALMER 

CENTRAL VALLEY PROJECT is a federal irrigation 
and electric-power system in California. Central Valley 
is 500 miles long and 100 miles wide. In the north is 
Sacramento Valley, which usually has surplus water. 
San Joaquin Valley in the south has about two thirds 
of Central Valley's land, but gets only about a third of 
its water supply. To permit better distribution, water 
stored behind Shasta Dam in the north is directed down 
the Sacramento River, and channeled into the San 
Joaquin River. This river flows back north through the 
San Joaquin Valley. But from Friant Dam on the upper 
San Joaquin, part of the water is channeled into the 
Friant-Kern Canal and taken 153 miles south to the 
Bakersfield area. This project, under construction for 
14 years, cost about $400,000,000. It began operating 
in 1951. In 1955, the project was expanded to include 
the Trinity River. See also Dam; Friant DAM; IRRIGA- 
TION; SHASTA DAM. 

CENTRAL WASHINGTON COLLEGE OF EDUCA- 
TION is a state-controlled coeducational school in 
Ellensburg, Wash. It grants bachelor's, and master's in 
education degrees. The college, founded in 1890, offers 
an internship program in school administration. For 
enrollment, sce UNIVERSITIES AND COLLEGES (table). 

CENTRALES. See Purrto Rico (Manufacturing). 

CENTRALIZATION is a feature of organization that 
places control under one head or system. Decisions are 
made at the top of an organization. A certain amount of 
centralization is essential for the effective function of a 
large-scale organization. Overcentralization, the extreme 
of centralization, produces poor morale, general in- 
efficiency, and red tape (see Rep Tare). To counteract 
this, experts advise decentralization, in which minor deci- 
sions are made on lower levels. 

CENTRE COLLEGE OF KENTUCKY is a liberal arts 
college at Danville, Ky. It has two campuses, one for 
men and one for women. It was founded in 1819, and 
is affiliated with the Presbyterian church. Courses lead 
to bachelor’s degrees. For enrollment, see UNIVERSITIES 


AND COLLEGES (table). 
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Centrifugal Force pulls o moving body, such as a ball, out- 
word when it is tied to a string and swung in о circle. 


CENTRIFUGAL, sehn T RIFF yoo gul, FORCE is the 
force that pulls a moving body outward when it moves 
in a circle, For example, if a bucket of water is swung 
rapidly in a circle over a person's head, the water will 
not fall out, even when the bucket is upside down, if 
the bucket is swinging fast enough. Centrifugal forces 
push the water outward toward the bottom of the 
bucket more strongly than gravity pulls the water down- 
ward. Another example of centrifugal force is the way 
automobile tires fling mud against the fenders when the 
automobile is moving fast. Highways are banked, or 
slanted at curves, to counteract the effect centrifugal 
force exerts on rapidly moving automobiles, 

The tendency of all moving bodies to keep moving 
in the direction they are started in causes centrifugal 
force. When a baseball is thrown, for example, it would 
travel forever in the direction thrown if there were no 
other forces, such as gravity, to stop it. This tendency 
to keep moving in the same direction is called inertia, 
When a stone is tied to a string and swung in a circle, 
the string makes the stone travel in a circle. The stone 
constantly tries to move in a straight line. See the dia- 
gram above, 

A mathematical equation has been worked out that 
can tell how great any centrifugal force is, if certain 
other things are known. The speed of the object being 
swung must be known, as well as the length of-the 
radius of the circle in which the object is moving. The 
mass of the object must also be known. The speed of 
the object is squared, or multiplied by itself, and divided 
by the radius. For example, a stone moving 10 feet per 
second on a 5-foot rope would give us 10 times 10, or 
100, which, divided by 5, is 20. Twenty is then multi- 
plied by the weight of the stone. If this is 4 pounds, we 
now have 80. Eighty is divided by 32.2, the rate at 
which a falling object increases its speed. The speed of 

a falling object increases 32.2 feet per second every 
second. So 80 is divided by 32.2, which gives a little 
more than 2.45, The centrifugal force is then about 
23 pounds. 

In industry, instruments called centrifuges use centrif- 
ugal force in many ways. ROBERT F. PATON 

See also CENTRIFUGE; CENTRIPETAL Е, ORCE; INERTIA, 
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Mayo Cila 
A Centrifuge for Physiologic Research provides informe. 
tion about the effects of gravitational forces on the humon body 


CENTRIFUGE, SEN trih fyoo), is an instrument used to 
Separate two liquids mixed together, or solid particles 
that are mixed in a liquid. The centrifuge causes the 


heavier liquid or the solid particles ı0 move to the 
bottom of the container, leaving the lighter substances 
on top. The centrifugal force created by the centrifuge 
causes the substances to move. The centr ifuge usually 
consists of a large wheel connected to an electric motor 
The mixtures to be separated are balanced in con- 
tainers on each side of the wheel. When the motor is 
turned on, the wheel rotates rapidly and the containers 
swing out from the center. A smaller ccn: ifuge consists 
of a small rotating top in which test tubes of material 
can Ье placed at an angle. Centrifuges turn from 800 to 
6,000 times per minute. { 
Centrifuges are commonly used in chemical and bio- 


logical laboratories, They are used in medicine to pre- 
pare serums and plasma. The centrifuge separates the 
heavier blood cells or blood clot from the blood plasma 
or serum. Centrifuges in bacteriology laboratories sepa- 
rate heavy bacteria from lighter kinds without destroy- 
ing them. The cream separator is а centrifuge used 10 
take cream out of whole milk, the cream being lighter 
than the skim milk that remains. у 

The ultracentrifuge is a newer kind of centrifuge with 
tremendous speed. It can spin at around 80,000 tums 
per minute. The rotating part of an ultracentrifuge 
touches nothing solid. It is balanced on a cushion of air. 
The ultracentrifuge whirls by means of jets of com 
pressed air that touch the outer surface. Ultracentri- 
fuges are used in the Study of viruses. Е. A. Fesevor* 

See also CENTRIFUGAL FORCE; PLASMA; SEPARATOR} 
SVEDBERG, THEODOR; SERUM. 

CENTRIPETAL, sz» TRIP ce tuhl, FORCE is the ne 
that compels a body to move in a circular path, with 
acceleration toward the center. It is the force that acs 
in opposition to centrifugal force. In the case of a turning 
grindstone, the centripetal, or center-seeking, force en 
to kcep the stone in a circular path, whereas centrifuge 
force reacts trying to maintain the direction of its d 
tion. If the stone rotates too fast, the centripetal p^ Ў 
becomes inadequate to hold the stone together. T f 
Stone flies to pieces. When an automobile spe 


Centripetal Force acts in opposition to centrifugal force and 
tompels a swinging ball to move in a circular path. 


wound a curve, centripetal force is represented by fric- 
tional resistance between the tires and the road. If the 
speed is so great that the centripetal force cannot push 
the car around at such speed, the automobile skids. 
Gravity supplies the centripetal force for objects on the 
surface of the earth. Were it not for weight, the rapid 
lation of our planet would cause all bodies on its 
surface to fly off into space. Centripetal force is com- 
puted by the same equation used to compute centrifugal 
force (see CENTRIFUGAL Force). Rowert Е. PATON 

CENTROSPHERE, SEHN troh sfeer, or BARYSPHERE, 
BAR th sfeer, is the inner core of the earth. Its diameter 
Варош 1,630 miles. It contains mostly iron and nickel. 
See also EARTH (The Land Areas); SEISMOLOGY. 

CENTURION was a captain in the Roman army who 
commanded a century, or a force numbering approxi- 
mately 100 men. See Lecion. 

CENTURY ordinarily means one hundred years. The 
Word comes from the Latin centuria, meaning a hundred. 
ES 1 to 100 after the birth of Christ are called the 
; tury; from 101 to 200 was the second century. 
The present century is the 20th. 
сш OF PROGRESS EXPOSITION marked the 
е ial, ог 100th anniversary, of Chicago. The fair 

pened in 1933 on a strip of reclaimed land about 6 


The Century of Progress 
Position honored Chicago's 

eder as an incor- 

т эй in 1933. The ex- 

ад Gd exhibits on many 

ka portant scientific and 
ustrial developments, 


CENTURY PLANT 


miles 


wide a Lake Michigar 


More than a fifth of the 


arca was devoted to la- 


goons. The exhibits of 
science and industry were 
regarded as the best ever 
assembled in the United 


States up to that time 


Appealing to non-scientific 
minds, they emphasized 
the union of science and 
industry and its remark- 
able scientific develop- 
ments. 

In 1933, the United 
States was in the midst of 
a severe depression. Unlike 
most previous major ex- 
positions, the Century of 
Progress was an outstand- 
ing financial success. It was 
held over for the next sum- 
mer, and not only paid off 
its underwriters, but 
yielded a surplus. Its con- 
struction and operation, to- 
gether with the many 
people it brought to the 
city, proved strong business 
stimulants. The fair en- 
abled many Chicago busi- 
nessmen to stave off bank- 
ruptcy. 

See also Fort DEARBORN (picture) 

CENTURY OF REVOLUTION. Sece 
CENTURY ОР. 

CENTURY PLANT, or AGAVE, wii GAY vee, is the 
name of a group of desert plants belonging to the 
amaryllis family. The name came from the mistaken 
idea that the American century plant blooms only once 
in a hundred years. Some kinds of century plants 
flower every year. Other kinds bloom less often. But 
none blooms so rarely as once in a hundred years. 

‘The American century plant has thick, fleshy leaves 


Josef Muench 


Century Plant stems shoot up 
to their full height of 20 or 30 
feet in a single season. 


HerserT J. Dorren 


REVOLUTION, 


Brown Bros. 


CEPHALIC INDEX 


with sharpspined edges. The white or greenish flowers 
grow in an open cluster on the upper portion of the 
stalk. The leaves dic after the plant has bloomed. The 
roots remain alive and produce a new plant. 

The Mexicans use the sap of certain agaves to make 
an intoxicating drink called pulque. Other kinds are 
used to make the Mexican drink, mescal. Their long, 
tough fibers are formed into thread, cord, and ropes. 
The green leaves are used as fodder. 


Scientific Classification. The agave is in the family 
The American century plant is genus 
species americana. 


Amar yllidaceae 


Igate, EDMUND C. JAEGER 


See also AMARYLLIS; HENEQUEN; MAGUEY, 

CEPHALIC INDEX is the ratio, expressed in percent- 
age form, of the length and breadth of the head. Anthro- 
pologists use it as a convenient method for classifying 
people in groups according to the size and shape of 
their head. They take the measurements with hinged 
calipers (see CALIPER). Scientists convert the measure- 
ments into round numbers and base their classifications 
on these. For example, a cephalic index of 80 or more 
would indicate a brachycephalic, or roundhcaded, group 
of people. 

CEPHALOCHORDATA. See Zoorocov (Classification 
[ХУШ. Phylum Chordata]). 

CEPHALOPOD. See Mo tusk. 

CEPHALOTHORAX. See AnACHNID. 

CEPHEUS, SEE fyoos, is a constellation of stars located 
between the North Star and Cygnus. In Greek myth- 
ology, Cepheus was a king. He was the husband of 
Cassiopeia and the father of Andromeda. One star in 
the constellation Cepheus, Delta Cephei, ranks as the 
first-known and brightest of the class of regularly pulsat- 
ing stars known as the cepheid variables. See also ASTRON- 
omy (color picture, Constellations of the Northern Sky); 
CONSTELLATION. I. M. Levirr 

CERAM. Sce INDONESIA (table, The Chief Islands). 


The Constellation Cepheus 
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CERAMICS 


Working with Clay, below, 
students crecte objects they 
will glaze and fire, such [1 
porcelain bottle, left, 


& 


Ceramics 
Dhaemers 


lena M, Netherby 
hool of the Art 1 


to by Margaret 
lute of Chicago 


CERAMICS, see RAM icks, is the art of making useful 
and beautiful objects by shaping and heating certain 
minerals. Ceramic products include various types of 
porcelain, porcelain enamel, china, cera:nic tile, fire- 
bricks, sewer pipes, cements, grinding materials, and 
electrical insulators. The word ceramics comes from the 
Greek word keramos, meaning potter's cla) 

Properties of Ceramics. The clay used to make ce 
ramics comes from a large class of minerals known as 
silicates (see Ѕплса). These formed from thc rock of the 
carth's crust before it cooled and hardened. The supply 
of minerals for ceramics is almost limitless, because the 
earth’s crust is formed mostly of silicates. 

The clays used for ceramics differ widely in their 
physical makeup, and contain varying proportions of 
alumina (А»Оз), silica (SiO3), and water. Flint and 
feldspar are usually added to make the ceramic product 
stronger and to cause certain chemical reactions to take 
place during the manufacture. Oxides, coloring mate- 
rials, and other ingredients may also be added. To be 
useful, ceramic clay must be plastic, or capable of being 
shaped and molded. Materials such as gclatin are some- 
times added to give the clay this quality. 

Ceramics resist salts, water, gases, and acids such as 
citrus juice and vinegar that tend to eat away less Iê 
sistant materials. Т hey make valuable food containers 
because they are not easily spoiled or changed by heat 
or cold. | 

Making Ceramics. The clay for ceramic objects 5 
given its shape when it is soft and wet. The clay be- 
comes hard when it dries, but it is not strong. The dried, 
formed brick is placed in special furnaces called kilns. 
The temperature in the kiln is slowly raised to from 
100°F. to 300?F. to remove any moisture left in the 


Gemmies by Helen and David Morris, photo by John Robert 
9, James and Nan MeKinnell; Chicago Natural History Museum 


American Indians made 
ceramics hundreds of years ago. 


Bisque Ware, left, has been fired and glazed, and will be fired 
again to produce porcelain. Pottery, above, is fired only once. 


day and to prevent cracking. The firing, or heating 
process, may be completed at a temperature of 1,100° F. 
The clay then becomes stonelike, and cannot be dis- 


solved in water. Higher temperatures are often applied. 
This makes the ceramic harder. At about 2,000? F., com- 
plicated chemical reactions take place, and the mate- 
rials become vitreous, or glasslike. When the material 


ка mixed with oxides of metals, it changes color 
e m melts at a different temperature. Glasses, 
MN 5, and glazes for pottery are made in this way. 
d reap Making ceramic objects is one of man’s 
E. шш. One piece of ceramic pottery is 
AE ce ын 10,000 years old, and is still in 
EM TN gyptian ceramic articles made about 
covered dran een found. Long before Columbus dis- 
made ie erica, Indians of North and South America 
А рез of exceptional quality and beauty. 
te, = developed, ‘пем ceramic products and 
de € been worked out. New ceramic materials 
withstand extreme heats and forces are used as 


позе co E 
бї nes for space rockets and as parts for the engines 
ашса. PAUL BOGATAY 


Rel i i 7 
ated Articles in Wonrp Book include: 
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Ss no | Еаїепсе Stoneware 
Corer ricklaying Majolica Terra Cotta 
Dresden Chi Porcelain Vase 
Part ша Pottery Wedgwood Ware 
Шы е Rookwood 

Pottery 
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CE 
RBERUS, SIR bur us, was the three-headed dog 


who guarded the gate to Hades, the lower world of 
Greek mythology. Cerberus allowed only shades, or 
spirits, to enter Hades, and savagely barred their escape. 
But Orpheus, a mortal, charmed all the underworld 
with his music, and Cerberus let him leave Hades with 
his wife, Eurydice. Hercules forced his way into Hades 
to capture Cerberus and bring him for Eurystheus to see. 
He squeezed Cerberus with such force that Cerberus 
became manageable. Eurystheus was so terrified at the 
sight of Cerberus that he immediately sent Hercules 
back to Hades with the monster. See also HERCULES; 
ORPHEUS; PLUTO. О. M. PEARL 
CEREAL. See Gran; Ceres (goddess). 
CEREBELLUM. See Brain (The Cerebellum). 
CEREBRAL, SEHR ce bruhl, HEMORRHAGE is an 
escape of blood into the brain from a ruptured blood 
vessel. It occurs most frequently in the parts of the brain 
where the blood vessels are small and delicate, The 
hemorrhage may injure the brain tissue and cause 
apoplexy. A person with apoplexy loses consciousness, 
and his body becomes paralyzed (see APOPLEXY). 
Cerebral hemorrhage may be caused by a skull 
fracture or by a blow on the head. Degenerative diseases 
of the blood vessels, such as arteriosclerosis (hardening of 
the arteries), often make a person more susceptible to 
cerebral hemorrhage (see ARTERIOSCLEROSIS). These dis- 
eases weaken the blood vessels. A sudden effort such as 
a severe cough, excitement, or anger, that raises the 
blood pressure, may cause the weakened vessels to 
rupture. Cerebral hemorrhages that result from degen- 
erative diseases usually occur in persons over 40 years of 
age, when the disease has progressed. Men are more 
susceptible to this type of hemorrhage than are women. 
Sometimes cerebral hemorrhage is fatal. Јонх B. Mare 
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CEREBRAL PALSY 


CEREBRAL, SEHR ге bruhl, PALSY is a condition in 
which control of the muscles is impaired or lost by in- 
jury to the cells in the motor area of the brain. It is not 
a communicable disease and is not inherited. The dam- 
age to the brain cannot be repaired, but careful train- 
ing can help any victim of cerebral palsy gain better 
control of his muscles. About 500,000 persons in the 
United States are handicapped by cerebral palsy. 

The extent and location of the injury to the brain 
determine the kind and severity of muscular loss of 
control. Cerebral palsy may be so mild that the muscu- 
lar action is only weakened, or so severe that the per- 
son is completely paralyzed. 

Kinds of Cerebral Palsy. Injuries to certain areas of 
the brain result in special symptoms, which make it 
possible to recognize different types of cerebral palsy. 

In the condition known as spastic, the muscles are 
tense and often contracted. A spastic child who tries to 
reach for a cup in front of him usually moves his hand 
inaccurately and misses the cup the first time. On the 
way back, he may be able to pick it up. 

The athetoid has many involuntary and unorganized 
muscular movements. His arms and legs are apt to 
move away from his body in many directions, even 
though he does not want to move them at all. 

These two types, the spastic and the athetoid, ac- 
count for about 85 per cent of the victims of cerebral 
palsy. Often, symptoms from both types are mixed. A 
person who is essentially spastic in his movements may 
also have athetoid characteristics in some respects. 
Mixtures of many different types may be found in one 
person, but usually one type is more prominent than 
the others. 

Ataxia is a condition that affects the individual’s bal- 
ance and direction of movement. He may stagger when 
he walks, and may fall frequently. 

Tremor appears as a trembling of the arms, hands, 
legs, and feet. A person with tremor has difficulty in 
holding glasses of fluid without spilling them. 

In the condition known as rigidity, the muscles are 
stiff and rigid. Persons who have this type of cerebral 
palsy have a tendency to remain in one position for a 
long period of time. This is because it is difficult for 
them to move their muscles to a different position. Not 
many persons have the characteristics of ataxia, tremor, 
or rigidity. Only about 15 per cent of cerebral palsy 
patients fall into these classifications. 

Cerebral palsy is also classified according to the por- 
tion of the body that is affected. If one limb is some- 
what paralyzed, the condition is called monoplegia. 
Hemiplegia refers to a partial or complete paralysis of 
cither the whole right side or the whole left side of the 
body. Diplegia refers to both upper or to both lower 
limbs. Quadriplegia means the complete or partial 
paralysis of all four limbs, 

Doctors usually use terms such as spastic and hemi- 
plegia when referring to a patient with cerebral palsy. 
For example, spastic hemiplegia means that a person has 
the tense, contracted limbs of a spastic, and that only 
one side of his body is affected. 

Causes of Cerebral Palsy. The damage to the brain 
which causes cerebral palsy can occur at any time dur- 
ing a person’s life. Sometimes the damage occurs be- 
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fore birth, due to infection, disease, accident, or some 
other factor that affects the baby through its mother 
Cerebral palsy may result from difficulties and injuries 
during birth, Brain damage in later life may result from 
infections, fevers, asphyxiations, injuries received in 
accidents, or from strokes. 

Persons who have cerebral palsy exhibit all degrees 
of intelligence. Sometimes the damage to a person's 
brain affects his intelligence, but often it does not, 

Treatment. Although all persons with cerebral Palsy 
have physical handicaps, most of them are normal jp 
other respects. They should be treated as normal per 
sons who have such a handicap. They often require 
careful training to overcome this handicap in order to 
be able to obtain the things they need. This training is 
best supplied by a group of specialists. Physical therapy 
trains the large muscles, so the patient can leam to 
walk and move about more smoothly and easily. Occu- 
pational therapy trains the smaller muscles, such as 
those of the hands and fingers, so the patent can leam 
to write, feed and dress himself, and care for similar 
personal needs. Often, braces are used to control the 
legs while the person learns to walk. In other cases, sur- 
gery may be used, or drugs that help the muscles to 
relax. 

The speech muscles of many persons with cerebral 
palsy are disturbed so that it is difficult for other persors 
to understand what they say. Speech correctionists try 
to help these patients learn to use the muscles better so 
they can speak morc clearly. 

The education of children with cerebral palsy is de- 
termined by their intelligence level. If the child's 
intelligence is normal or above, he takes the same 
studies as any other boy or girl of similar age and ability. 
On the other hand, if he is mentally handicapped, his 
education is adjusted to his abilities, just as it is in 
classes for other mentally handicapped children. Often 
the mentally normal child may require special help in 
order to overcome the handicap of poor muscular co- 
ordination. 

Within his own family, the child should be given the 
same kind of treatment as any other child of similar age 
and intelligence. Independence is a necessary goal for 
these handicapped children. Parents and other older 
persons sometimes make the mistake of not helping 
them at all, or else of doing many things for them which 
the children can learn to do for themselves. A child who 
has cerebral palsy needs some help, but it should be the 
kind of help that makes it possible for him to learn to 
do things for himself. Ouiver Р. KOLSTO 

See also Spastic PARALYSIS, : 

CEREBROSPINAL, зен ee broh SPY nuhl, FLUID is the 
liquid in the body that surrounds the entire surface of 
the brain and the spinal cord. It flows between the 
meninges, or membranes, that cover these nerve center 
The fluid serves as an extra cushion to protect the bra" 
and spine from damage. Doctors sometimes wien 
a little fluid by inserting a hypodermic needle in the 
spinal canal. This is called a spinal tap, ot lumbar 
puncture. Doctors analyze the fluid to diagnose many 
diseases, including meningitis. Pressure on the bra 
may be detected from the pressure of the fluid. 

See also BRAIN (‘The Ventricles); SPINE. 

CEREBROSPINAL MENINGITIS. See MENINGIT: 

CEREBRUM. Sce Brain (The Cerebrum). 
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fruitful Ceres was the Roman goddess of the harvest. This 
painting by Rubens shows Pan, the god of shepherds, trying to 
comfort Ceres after her daughter was stolen by Pluto. 


CERES, SEE reez, in Roman mythology, was the god- 
dess of agriculture and the mother of Proserpina. In 
Greek mythology, Ceres was called Demeter, and her 
daughter was called Persephone. Pluto kidnaped Pro- 
serpina and carried her off to his kingdom in the Lower 
World. Ceres could not be consoled. She neglected the 
plants, and they died. At last Jupiter ordered Pluto to 
release Proserpina, and she returned to her mother for 
part of each year. She had eaten some pomegranate 
seeds in the Lower World, so she had to spend part of 
each year with Pluto. When she visits the earth, her 
mother is happy and the crops do well. This is the grow- 
ing season. But when she returns to Pluto, it is winter 
and the crops do not grow. At Rome, people worshiped 
Ceres in festivals called Cerealia. In Greece, she was 
worshiped in the Mysteries at Eleusis. Grain foods are 
called cereals in honor of Ceres. Van Jounson 

CERES is one of the smaller planets, or asteroids, that 
are mostly between the orbits of Mars and Jupiter. 
More than 1,200 of these tiny planets have been dis- 
covered. Ceres, the largest, was the first to be found. It 
has a diameter of only 480 miles. Giuseppe Piazzi first 
saw it by accident, on Jan. 1, 1801, at Palermo, Sicily. 
The printer of Piazzi's new catalog of stars had acci- 
dentally listed an extra star. When Piazzi looked for 
it while checking the catalog, he found Ceres. The 
asteroid was lost, but mathematician Karl F. Gauss, by 
б new method, predicted the place in the sky where 
pipe Was discovered again by astronomers a year later. 
“eres is named in honor of the Roman goddess of 
agriculture, CHARLES ANTHONY FEDERER, JR. 

Sce also ASTEROID; Gauss, KARL FRIEDRICH. 

CEREUS. See Cactus. 

ШЕ SEE rih uhm (chemical symbol, Ce), is one 
aa сек metals. It has an atomic number of 58 
оше weight of 140.13. It was named for the 
а е, Jóns Berzelius and Wilhelm von Hisinger 
of the E. cerium in 1803. Cerium is the most abundant 
iu. ок metals. It occurs chiefly in the minerals 
oe оше апа orthite. Radioactive isotopes of 
am ccur among the fission products of uranium, 
colos a plutonium. ‘The metal has an iron-gray 
Shee : рие ац as hard as tin or silver. It melts at 
a aie ai, F., and boils at about 6,500°F, It is used 
ten a оуз аз to remove fission products from mol- 
e also RE “erium oxide is used to make porcelain. 
ARE EARTH. FRANK Н, SPEDDING 


CERVANTES SAAVEDRA 


CERMET, SUR met, is a hard material that can with- 
stand high temperatures. The name comes from the 
word ceramics, the art of molding and baking, and the 
word metal. A cermet consists of a refractory ceramic com- 
bined with a metallic binder. See Ceramics; RE- 
FRACTORY. 

Typical cermets are made by mixing an oxide or 
carbide with a powdered metal. Examples include 
aluminum oxide and chromium, and titanium carbide 
and nickel. The mixture is then pressed and baked. 
It does not melt but undergoes certain changes because 
of the heat and pressure. Cermets behave much like 
metals but resist heats that would melt metals. They 
are especially useful in jet engines. / 

Cermets also have several drawbacks. They shrink 
when baked, so it is difficult to mold precision parts. 
They are also very hard, and can be cut only with 
electric sparks. 

CERO. See Кіхоғтн. 

CERRO BOLIVAR, or BOLIVAR HILL, is a mountain 
of iron in Venezuela, about 50 miles south of Ciudad 
Bolivar. The mountain rises 2,018 feet above sea level 
in the state of Bolivar in the eastern part of the country. 
For location, see VENEZUELA (color map). Geologists 
estimate that the mountain contains more than a 
billion tons of high-grade iron ore. 

Ore is transported by rail to Puerto Ordaz on the 
Orinoco River. From there, ocean-going vessels carry it 
down a dredged 35-foot channel to the sea and then to 
foreign ports. W. DoNALD BEATTY 

CERRO GORDO, BATTLE OF. See Mexican Wan 
(Principal Battles). 

CERTIFIED PUBLIC ACCOUNTANT is an accountant 
who has passed a state examination and has received a 
certificate confirming his abilities. He is allowed to use 
the letters C.P.A. after his name. Such accountants ex- 
amine and report on the books of business firms and 
individuals. These reports are accepted for tax purposes, 
dividend payments, and other uses. J. R. Meany 

See also ACCOUNTING. 

CERTIFIED SERVICE. See Posr OFFICE (Services). 

CERTIORARI, sur she oh RAY rye, WRIT OF, in its 
original form, is a written command by a higher court 
to a lower court, public board, or public officer. It 
orders them to send up for review the record of a pro- 
ceeding. The higher court then examines the record 
and decides whether the decision was according to law. 
Courts use the writ to review decisions involving rights, 
but not legislative or executive decisions. State laws 
have made many changes in the form of the writ of 
certiorari. Epwarp W. CLEARY 

CERUSSITE. See CARBONATE. 

CERVANTES SAAVEDRA, ther VAHN tays, MIGUEL 
DE (1547-1616), is the outstanding figure in Spanish 
literature and one of the world’s greatest writers. His 
Don Quixote, begun as a satire, is often called the last of 
the romances of chivalry. Many critics consider it the 
world’s greatest novel. It has been translated into almost 
every language. ‘The mad knight Don Quixote and his 
simple squire Sancho Panza symbolize, respectively, 
the ideal and the real. They have become proverbial 
figures. The first part of the book, which Cervantes be- 
gan while in prison, appeared in 1605 and enjoyed im- 
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ше acoes. Im the second past, published in 1615, 
Dee Quiwote travels the long road to complete dis 
dban жатта 

Cervantes бем extensive work was the pastoral ro 
musce La Galatea (13/95). His plays proved unsuccessful, 
mach to Ыз ditsppointment. His Noovas exemplares 
Exemplary Novels, 1619) is a splendid collection of 
short stories. Pedes у Sgümunde (1617) is a novel of 
imagination and adventure. 

Cervantes was bom in Alcalá de Henares, the son of a 
poor physician. He was largely self-educated. In 1569, 
be went to Rome to serve in a cardinal's houschold. 
He later served five years as а Spanish soldier in Italy, 
His left hand was permanently crippled in the naval 
battle of Lepanto in 1571. While he was returning to 
Spain in 1575, Moorish pirates captured Cervantes and 
took him as a slave to 
Algiers. After several at- 
tempts to escape, he was 
ransomed by Spanish 
monks in 1580. On his re- 
tum to Spain, Cervantes 
served briefly with the army 
in Portugal, then became 
а tax collector in Seville. 
He incorporated many of 
his experiences in Italy, 
Algiers, and Spain into his 
writings. Haavey L. Joussox 

See also Dox Quixote; 
QvorarioN (Honesty and 
Honor). 

CERVICAL VERTEBRA. Sec SKELETON. 

CESIUM, SEE zih um (chemical symbol, Cs), is a soft, 
silvery-white metal that is one of the searce chemical 
elements. It has an atomic weight of 132.91 and atomic 
number 55. [t resembles sodium and reacts strongly 
with water. Cesium is found in small amounts in the 
ashes of plants and in mineral waters. It is prepared from 
cesium hydroxide. Cesium metal is used in radio tubes, 
power tubes, and photoelectric cells. It absorbs small 
amounts of oxygen that might remain in radio tubes. 
Doctors use cesium salts to treat shock when arsphena- 
mine is given. Gustav Kirchhoff and Robert Bunsen 
discovered cesium in 1860 through use of the spectro- 
scope. See also ELEMENT, CHEMICAL. Groxcr. L. Bus 

ES, CARLOS MANUEL DE. See Cusa (Re- 
bellions). 

CETACEAN, see TAY shuhn, is a member of a group of 
mammals that includes whales, porpoises, and dolphins. 
Cetaccans breathe through lungs, live in salt or fresh 
water, and suckle their young on milk. 

Cetaceans have a torpedo-shaped body and finlike 
forelimbs. Two horizontal lobes at the end of the tail 
propel them through the water. They have no hind 
limbs or external ears. They have little hair on their 
bodies. The nostrils of most cetaceans open on top of 
the head. 


Scientific Classification. The cetaceans are in the phy- 
lum Vertebrata. Т hey belong to the class Mammalia and 
make up the order Cetacea. REMINGTON KELLOGG 

See also Dorem; MAMMAL; Porrose; WHALE with 
its list of Related Articles, 
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CEYLON, see LAHN, is ап island country in the Indis 
Ocean, south and east of India. Iı is a dominion is 
the British Commonwealth of Nations. The island itl 
is а little larger than the state of West Virginia. Ba 
four times as many people live in Ceylon as in that 
state. The capital and largest city is Colombo. 

Ceylon has had a long and often violent history. The 
Moslems believe that Adam and Eve lived there after 
they left the Garden of Eden, Buddhists believe that 
Buddha stepped into heaven from the island. In cady 
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fime when the island was called Lanka, it was the 
кепе of many excit stories told in the great Hindu 
н Ramayana (sce RAMAYANA). ; 
riis E end Its Resources. Ceylon is 271 miles long 
to south, and 137 miles in width at its 
Map "mia Eos area is 2 332 square miles. The 
Е: E" cw the Palk Strait, 55 miles wide, sepa- 
n ndia. The surface is irregular. Low-lying 
@айа! plains edge the island and run inland from the 
_ абаад eastern shores. The central and southern 
(7,360 E Le hil запа mountains Adam's Peak 
MEE i often visited by Buddhis because of a 
lide Roots x side of the mountain which is known 
the island i pear of Buddha." The highest peak on 
n is Pidurutalagala (8,281 feet). 
E à MI island of natural wealth and 
4 M. t lies just north of the equator. Rice 
jeonut palms thrive in the warm dampness of 
¥ plains along the sea. Higher in the hills of Cey- 
Еее rubber plantations. Tea grows on 
in E E а of the interior and is one of the most 
any, Ко. Š Ceylon. Т here are forests of mahog- 
E pap and satinwood. The cinchona 
in E for its bark. Quinine, a medicine 
agricultura] шыша, is made from the bark. Other 
Brain, coffee pa ucts of the ; island include cacao, 
s Coflee, cinnamon, and citronella. 
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The mountains of Ceylon аге ric h with gold and 
graphite. They аге studded with deposits of sapphires, 
rubies, zircons, moonstones, and many other valuable 
stones. Divers bring up pearls off the coasts of the island. 
Tuna swim in the waters off Ceylon Elephants are 


caught and used as beasts of burden. 

Annual temperatures in Ceylon average 80° Е. From 
60 to 80 inches of rain falls annually in southern Ceylon, 
with 40 to 60 inches in most of the northern part 

The People and Their Work. Ceylon has a popula- 
tion of 9,625,000. Most of the people are Sinhalese. 
They have gentle habits and a vivid way of dressing 
for festivals. The ceremonial costumes, worn in the 
many religious processions and festivals of the island, 
are highly decorated (sec Mask [pictures]). The chief 
religion of Ceylon is Buddhism, which was introduced 
to the island from India in the 2007$ в.с. There are also 
large numbers of Hindus, Christians, and Moslems. 
About 7 out of every 10 people can read and write. 

More than three fourths of the people of Ceylon live 
outside the cities, on the lands they cultivate. There are 
many more persons in the western and southern parts 
of the island than in the plains to the north and east. 
Irrigation damsare underconstruction to make it possible 
to grow rice, tea, and other products in the north. The 
chief occupation of the Geylonese is agricultural labor, 
which varies from planting tea to tapping rubber or 
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Horace Bristol. Photo-Representatives 


Sorting Tea Leaves, women Prepare the freshly picked tea 
for drying. Many of these workers hove come from India to 
help horvest the crop. Tea is one of Ceylon's major exports. 


picking coconuts. Rice and rubber are important prod- 
ucts. Some of the Ceylonese work in factories. Manu- 
factures include glass and ceramics, leather, paper, 
rubber, and plywood 
Cities. Colombo (рор. 
Ceylon. Jaffna (рор 


123,481) is the capital of 
:218) and Kandy (pop. 57,539) 
are leading inland trading centers Major scaports in- 
clude Colombo, Trincomalee (pop. 28,236), and Galle 


А Temple Dancer in Kandy demonstrates his skill, following 
movements hundreds of years old. The headdress, bangles, 
and ruffles he wears cll have meanings in this intricate dance. 
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(pop. 55,874). Other cities, tog their noo, 

tions, include Dehiwala-Mount I 4 Мы 

tuwa (58,160); Kote (54,455); N к › ; 

Matara (27,697). See Согомі І MALE 
History. The known history « оса 
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left to tell historians of life їп саг The S 
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built up an independent kingd 1 g 
wars with the Tamil peoples of India. In d 
1300's, a Tamil kingdom grew 
forcing the Sinhalese into the s Europe 
into the history of Ceylon whe: 


vaded the island in 1505. The cok " 
were taken from them by the Du 658, and 
British took over the Dutch sett! in 1796, T 
entire island came under British : 302 
lon became a crown colony, with a г 
in London. During World War II 

trained in Ceylon for the fight aga Japan. Ceyle 
became an independent dominio: 

monwealth of Nations on February 4 
ment worked to solve many difficult « 
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3. Its gover 


mic problems 


The population is growing at a rapid rate, and Осуа 
has to import about one third of it d. This makes 
the country dependent on world m s 

Ceylon was one of the founders ‹ c Colombo Plas 
first set up by a meeting of British Commonweal 
leaders at Colombo in 1950, Unde c plan, Asiath 
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nations give each other economic a 
Ceylon was admitted to the United 
In September, 1959, S. W.R.D. B 
prime minister, was assassinated. Hi 
mavo Bandaranaike, became prim 
She is the first woman in the world to | such an offic 
In 1961, Sinhalese was designated he official 
guage of Ceylon. The 2,000,000 Tamil-speaking peo 
in the northern and eastern provinces opposed the new 
legislation. The Governor-General di 
emergency and moved government 
troubled provinces to keep order. Ro 
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CEZANNE, say ZAN, PAUL (1839-1906), a French 
artist, had a great influence on painting of the 1900s 
He ended the naturalistic development that had 
reached its highest point in Impressionism, and laid 
the groundwork for such later styles as Cubism. 

Cézanne was born in Aix-en-Provence, France. Hi 
father wanted him to become a banker, but in his spart 
time he wrote poetry and went to the local art schoo! 
His close friend, Émile Zola, was already in Pars 
where Cézanne dreamed of going to study art. But, 
when he finally arrived in 1861, his drawing was 80 
rough that he failed to win admission to any official ай 
school. He developed slowly as a painter, but his fathet 
finally gave him а small allowance because the young 
man was so determined on his career. Cézanne learned 
from Edouard Manet and Claude Monet, and particu- 
larly from Camille Pissarro, slowly mastering the im 
tricacies of color. He received much criticism from othe” 
artists, critics, and thc public, and eventually became ? 
rather solitary person. He spent much of his time in А 


e Provence, where he could work alone and undisturbed. 


By 1900, Cézanne had attracted some favorable at- 
tation. In 1895, the famous art dealer Ambroise 
Vollard gave the first one-man show of Cézanne’s 
paintings. By the time Cézanne died, his work had be- 


fun to influence younger painters in Paris. 

Although Cézanne formed his style in the company of 
E eus, it was actually a correction or ‘ex: 
E overs nt into something quite new. 
"rnm тар Е рсе иса оп effects of momentary 
Eni i 2 ере small strokes of color. But this 
коем 3 osc the solidity of forms, and 
E pone ffer tof permanence. He attempted 

s out of color and set them in designs 


of classi " ; 

E nic order. He considered the cone, the cylinder, 
za he sphere to be the basic forms. 

L ente sacrificed the brilliance of the Impression- 

headers of texture, and the representation of 
ж ош, except as mass, color, and design. But 

= basic forms in his paintings. This insistence 

за Th pim influenced the Cubists. Cézanne’s paint- 
» ig Apples, appears in color in the PAINTING 


article, 
JosepH C. SLOANE 


E {CENTIMETER-GRAM-SECOND). See METRIC 
CHAG e Metric System in Modern Science). 
HALACA. See Guan. 
age See BABOON. 
Bux: m Gran Caco; PARAGUAY (Land Re- 
CHACO Rut Military Ruin). 
Dorthwester ОМ NATIONAL MONUMENT, in 
Pueblos, The ew Mexico, features ruins of large 
apartment = include the world’s largest aboriginal 
known ea Pueblo Bonito, the largest and best 
Monume, 300 ground rooms. The 21,509.40-acre 
nt was established in 1907. 


o 
(Military Bane See Bonvi (Wars); PARAGUAY 


The Phillips Gallery, Washington. 


Paul Cézanne created o style of painting tho! hod great influ: 
ence on artists of the 1900's. His self-portrait, left, shows how he 
worked to simplify forms, He painted Mont Sainte-Victoire, above, 
hundreds of times from different points of view. 


CHAD, or, officially, REPUBLIC or THE CHAD, is a 
West African republic of the French Community. 
For location, see Frencn EQuATORIAL AFRICA (map) 
Formerly a French colony, the country gained internal 
self-government in 1958. It became an independent re- 
public within the French Community in 1960. Fort- 
Lamy is the capital of Chad (see Fort-Lasty). 

CHAD, or TCHAD, LAKE. See LAKE CHAD. 

CHADWICK, FLORENCE. Scc 5$улммїхо (Famous 
Swimmers). 

CHADWICK, SIR JAMES (1891- ), а British phys- 
icist, won the 1935 Nobel prize in physics for his dis- 
covery of the neutron, one of the particles making up 
an atom. In 1925 he became assistant director of radio- 
active research at the Cavendish Physics Laboratory at 
Cambridge, England. There he bombarded materials 
with alpha particles (sce Атом [Inside the Atom]). He 
studied the transmutation, or change, of these materials 
into different chemical elements. This work on nuclear 
structure led him to the discovery of the neutron, and 
the accurate determination of its mass (sec NEUTRON). 

Chadwick was born on Oct. 20, 1891, at Manchester, 
England. He studied at Manchester, Berlin, and Cam- 
bridge universities. He also studied under the New 
Zealand physicist, Ernest Rutherford (sec RUTHER- 
FORD, ERNEST). G. Gauow 

CHAERONEA. See GREECE, ANCIENT (The End of 
the Classical Period). 

CHAFER, CHAYF ur, is the name of several large, 
slow beetles. Chafers feed mostly on leaves and flowers. 
The larvae, or young, live in the soil and feed on roots. 
They are thick, fleshy grubs with curved bodies and 
well-developed legs. Common chafers include June 
bugs (May beetles), rose chafers, and cockchafers. 

Scientific Classification. The various kinds of chafers 
belong to the family Scarabaeidae. R. E. BLACKWELDER 

See also BEETLE; JUNE Buc; Rose CHAFER. 
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CHAGALL, sha GAHL, MARC (1887- — ), a Rus- 
sian-born artist, went to Paris in 1910 and lived for 
many years in France. His art is dreamlike and fanciful, 
with brilliantly colored images recalled from his child- 
hood in Russia. The objects he knew, the village of 
Vitebsk where he was born, and his youthful romances 
are all presented in a graceful topsy-turvy world of res- 
onant color. Chagall’s rich imagination has a lyric 
quality seldom found among contemporary painters. 
His painting The Juggler appears in color in the PAINT- 
ING article, Josep C. SLOANE 

CHAGRES, CHAG rus, RIVER is a chief source of 
water for the Panama Canal. The Chagres rises in the 
mountains of the Republic of Panama, flows southwest 
into the Canal Zone, and empties into Gatun Lake. 
See also PANAMA CANAL (Gatun Lake). 

CHAIKOVSKY, PETER ILYITCH. See TCHAIKOVSKY, 
PETER ILICH. 

CHAIN is a flexible length of links or rings joined to- 
gether. The links of a chain are usually made from 
metal bent into loops, with the ends of each link welded 
together inside the loop of the next link. The size of а 
chain is measured by the thickness of its links. A hal- 
inch chain would be one with links made from a bar of 
metal half an inch in diameter. Chains vary in size from 
small ones used to make jewelry to huge iron and steel 


Three Types of Chains: top, twisted links which permit chain 
to lie flat; center, straight links, the commonest type; bottom, 
stud links, which form the strongest chain. 
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Marc Chagall's rich muy 
nation transformed (ommo, 
place things into an enchanting 
world thot is impossible, йы, 
ical, and eal. His pois 
ere noted for their {омо 
dreamlike quality, 


Pix 


Chains used in cables, pulleys, and other machinen 
Iron, brass, steel, and bronze make the strongest chains 
Gold, silver, platinum, and metal alloys are used i 
ornamental chains. The links of chains sometimes com 


sist of several pieces. Bicycle chains ar^ made th is way 
In anchor chains, a metal brace called a stud is some 
times put in each link to make it stronger. Such links 
are called stud links. R. Wittiass 
CHAIN is the term for a unit of measurement in s 
veying, and for the measuring instrument itself. А sur- 
veyors chain has roo links. Each link is 7.92 inches 
long. Ten square chains, or 100,000 square links, make 
one acre. This length comes from the first surveyors 
chain, called Gunter’s chain, which was 66 feet long. 
A steel band or a tape has replaced the cumbersome 
chain in surveying, but the term “chain” is still used 
Many country roads and some village streets are 66 B 
wide, because surveyors found it easiest to simply meas 
ure them with one length of chain. E. G. STRAW 
See also SURVEYING. 4 
CHAIN, ERNST BORIS (1906- — ), a British bic 
chemist, shared the 1945 Nobel prize in physiology us 
medicine with Sir Alexander Fleming and Sir How ie 
Florey. Beginning in 1938, Chain worked with Florey 
on antibiotic substances produced by various wc 
ganisms. The Nobel prize was awarded for their ui 
covery of the healing properties of penicillin. Пе 
properties had previously been described by нете 
Chain was born in Berlin, Germany, and was graduates 
from the Friedrich-Wilhelm University. Henry H. rs 
CHAIN GANG is a group of prisoners who have e^ 
chained together for labor. The convicts wear is 
shackles connected by a short chain. Another piu 
chain connects each convict to the next man. be di 
gangs frequently have been used to build roads in 
southern United States. 
CHAIN HOIST. See Brock AND TACKLE. 
CHAIN MAIL. See Armor. in Re 
CHAIN REACTION. See Aromic Enrroy (Chain 
actions), 


Wat 


— 


CHAIN STORE is onc of a group of retail stores man- 
"m and usually { by a single company. Some 
gainstore сопу ave no more than three stores, 
bet others own th ls. Most chain stores specialize 
in groceries, clott ind shoes. The familiar **five- 
айк” or “dim and many department stores 
gee chain stores. S many drugstores and stores that 
Mil automobile p ind accessories. There are two 
main types of cha re systems. "These аге corporate 
шн and voluntar uns 

Corporate Chain Stores are directed and supervised 
fom a central « Specialists in certain types of 
goods buy these go ›г the chain. In a grocery chain, 
fer example, опе or e persons may buy meats, while 
others specialize buying fruits, vegetables, dairy 
products, and can goods. For a “five-and-ten” or 
yariety-store chain т more persons may buy cloth- 
ing. Other persons skilled in buying different kinds of 
products may purc! hardware, candy, jewelry, toys, 
china, stationery, and school supplies. 

Some chain-store companies own factories that man- 
ufacture goods sol the stores. It is common for a 
grocery chain to own a bakery. Some drugstore chains 
own ice cream factories to help supply their soda foun- 
tains. Sometimes factories own chain stores. Shoe manu- 
facturers own most large shoe chains, and tire makers 
own chains of automobile tire and supply stores. 

Each store in a corporate chain is under the control 
ofa manager who must follow the instructions of the 
central office. The central office sets the prices at which 
the stores must sell ir goods. The central office also 
decides how the stores display the merchandise and how 
they sell it. Supervisors visit the stores to see that the 
goods are priced and displayed according to the in- 
structions sent out by the central office. 

Voluntary Chain Stores. In voluntary chains, the 
Managers of the stores are also the store owners. The 
Owners have agreed or volunteered to adopt methods of 
Operation similar to those used by the corporate chains. 

¢ owners of stores in voluntary chains might agree 
to buy the same kind of goods, buy from the same 


Chain Grocery Stores can 
Serve large numbers of people 
I" a small amount of time with 
limited help. Customers serve 
lves from a variety of 

is 4 the shelves. They need 
only when having their bills 
ед at the check-out counters, 


CHALCANTHITE 


wholesale merchants and manu 
and display their goods in the same way 


facturers, advertise alike 


Voluntary 


chains are important in the retailing of groceries and 
hardware. 

Growth of Chain Stores. No one knows for certain 
what firm was the first chain-store company. Instances 
are known of three or more stores being owned by one 
person or firm as far back as the сапу 1800's, It was not 
until after 1900, however, that chain stores became im- 
portant. People after that time bought more of the 
things they needed. They did not make as many items 
in their homes as did their pioncer forefathers. Factories 
began to make more and more of the food, clothing, 
and other items used in the home. The factories that 
sold the goods to the chain stores could manufacture on 
a large scale, so they could make savings that enabled 
them to sell at low prices to the stores, The chain stores 
also operated on a large scale, and could make savings 
in operating expenses, Both these factors resulted in 
goods being sold to customers at low prices. The sales 
volume of the chain stores and the number of chain 
stores increased because the low prices at which they 
could sell goods attracted customers. 

It is difficult to determine how many chain stores are 
in operation today, New chain stores are constantly 
being established. At the same time, old chain stores 
are being discontinued. 

Chain stores do not have a monopoly on retail trade. 
Many independent stores are in operation. Anybody 
can open a store at any time he is able, This single store 
may very well become the first of a new chain. Almost 
all chain-store companies have been established by men 
who, when they started in the business, had only a 
single store. Frep M. Jones 

See also DEPARTMENT STORE; MAIL-ORDER BUSINESS. 

CHAIR. See FURNITURE 

CHALAZA. See Ecc (The White). 

CHALCANTHITE. Sec MINERAL (color picture, Blue 
Chalcanthite). 


Jewel Tea Co. 


Ken sr EPIS 


CHALCEDONY 
CHALCEDONY, kal SEHD oh nih, is a variety of 


quartz used to make gem stones. The mineral was 
named for the ancient town of Chalcedon in what is 
now Turkey, which has large deposits of chalcedony 
nearby. Other deposits of chalcedony have been found 
in California, Colorado, Iceland, and Scotland. 

Common chalcedony, sometimes called white agate, 
is semitransparent and clouded with circles and spots. 
Other kinds of chalcedony are nearly transparent, and 
may be stained many colors. Varieties of chalcedony 
include agate, bloodstone, carnelian, chrysoprase, onyx, 
and sardonyx. The petrified forests of Arizona were 
formed in part by water depositing chalcedony in place 
of the woody fibers of the trees. The Bible (Rev. 21:19) 
mentions that the third foundation of the wall of the 
Holy City was made of chalcedony. 

Related Articles in Wonrp Book include: 

Agate Gem Quartz 
Carnelian Onyx Sardonyx 

CHALCOCITE, KAL koh site (chemical formula, Си»), 
is an important mineral ore of copper. It has a shiny 
lead-gray color that turns black when exposed to air. 
Some chalcocite is soft and sooty. Chalcocite occurs in 
copper deposits throughout the world. It is sometimes 
called copper glance. 

See also Copper (Copper Ores). 

CHALCOPYRITE, or COPPER PYRITES. See COPPER 
(Copper Ores). 

CHALDEA, kal DEE uh, was the ancient name given 
to the sea lands at the head of the Persian Gulf, south 
of Babylonia. The Chaldeans were famous for studying 
the stars to foretell the future. 

Little is known of the earliest Chaldeans, but they 
probably spoke Aramaic. In the 700° в.с., the Chal- 
deans overpowered Babylonia. The first Chaldean king 
to rule the Babylonians was Merodachbaladan, about 
721 в.с. Nabopolassar founded the Chaldean (or New 
Babylonian) Empire in 625 в.с. His famous son Nebu- 
chadnezzar, mentioned in the Old Testament, suc- 
ceeded him. Under Nebuchadnezzar’s rule, Babylonia 
reached its greatest glory and power. Because of the 
Chaldean rule over Babylonia in the 700's and the 600's 
B.C., the names Chaldean and Babylonian are closely 
associated and sometimes mixed in usage. After the 
Persians conquered Babylonia in the 500% B.C., the 
terms Chaldean and Babylonian came to mean the 
same thing. E. A. SPEIER 

See also Banytonta (Chaldean Period); NABOPOLAS- 
SAR; NEBUCHADNEZZAR (II). 

CHALET, sha LAY, is a country house built mostly of 
wood. Chalets are found in many parts of Switzerland. 
The style differs with the region, but chalets usually 
have several floors, low ceilings, small windows, and 
roofs with broad gables and deep overhangs that must 
be partly supported by brackets. Craftsmen may deco- 
rate a chalet with carving or cut-out open work. The 
beams or other parts of construction, often roughly 
hacked out, show plainly. 

Some chalets are solidly built of heavy squared tim- 
bers resting lengthwise on each other and locked at the 
corners. Others have heavy wood framing covered with 
thick boarding. Some structures in Europe and America 
imitate the chalet style. 


282 


BERNARD LEMANN 


CHALIAPIN, shuh АН 
byin, FEODOR IVANO. 
VICH (1873-1938), a Rus 
sian opera singer, becamea 
leading interpreter of bas 
roles in Russian and Italian 
opera. Many persons be 
lieve that Chaliapin’s char 
acterizations of Boris (js. 
dunov, in the Terrible. 
and Mephistopheles have 
never been equaled. 

He had little musical 
training before joining a 
small-town opera company 


Keystone 


Feodor Chaliapin 


in 1890. He won attention 
singing at St. Petersburg, (now Leningrad), Russia, and 
as a member of Mamontov's opera troupe in Moscow, 


He sang for the first time outside Russia at La Scala in 
Milan, Italy, in 1901. He appeared in the United States 
for the first time in 1907, with the Metropolitan Opera 
of New York. Chaliapin was born of peasant parents 
in Kazan on Feb. 11, 1873, Scorr GOLDTHWAIE 

CHALICE OF ANTIOCH. See ANTIOCH, CHALICE or. 

CHALK is a soft, fine-grained white limestone. It was 
formed as a mud on the bottom of an ancient sea. It 
differs from many pure, fine-grained limestones only in 
still being soft and easily rubbed off. ‘That is, it did not 
change into hard rock. 

Chalk consists largely of tiny shells and crystals of 
calcite. Both of these materials are made up of the 
compound calcium carbonate. The white cliffs of Dover 
are thick layers of chalk. This gave the name Albion to 
England. Albion probably means white land. The chalk 
deposits of western Kansas contain preserved skeletons 
of extinct sea serpents, flying reptiles. birds, and fishes. 


Solidly Built Swiss Chalets are protected from the deep 


snows of the fierce Alpine winters by wide, overhanging eaves. 
ional Tourist Office 


Chalk contains а variety of shells of tiny sea animals, These tiny 
shells ore formed in many unusual shapes, 


Most deposits of chalk formed during the Cretaceous 
Period of time. The Cretaceous Period got its name from 
the Latin word for chalk, creta. 

Chalk is made into whiting, a substance used to man- 
ufacture rubber goods, paint, putty, soft polishing pow- 
ders, and tooth powder. Industry also uses chalk, like 
any other limestone, in the manufacture of Portland 
cement and as top dressing for soils. 

Some substances popularly called “chalk” actually 
contain a completely different material. The crayons 
used to write on blackboards, for instance, are now 
made of magnesia, at east in America. “French chalk,” 
used by tailors, is a variety of tale. A, J. EARDLEY 

See also CALCITE; CALCIUM CARBONATE; LIMESTONE; 
Rock (Organic Sediments); TALC. 

i BLUFF. See Arkansas (Interesting Places to 
isit). 

CHALK RIVER. Scc CANADA, History or (The 10408 
and 1950's). 

CHALMERS, THOMAS (1780-1847), a Scottish preacher, 
author, and philanthropist, founded the Free Church 
of Scotland in 1843. Hc left the Established Church of 
Scotland during a dispute over the method of choosing 
ministers. Chalmers favored their election by the people. 
He also won fame as a supporter of Sunday schools and 
as an organizer of relief for the poor. He was professor 
of theology at the University of Edinburgh from 1828 
to 1843. Chalmers was born at East Anstruther, Scot- 
land, F. A. NORWOOD 

CHALMETTE CEMETERY. Sce NATIONAL Park (His- 
torical Parks); New OnrzANs (Interesting Places toVisit). 

CHALMETTE NATIONAL HISTORICAL PARK. Sce 

ATIONAL PARK (Historical Parks). 

CHALONS-SUR-MARNE, BATTLE OF. Scc ARMY 

ed Land Battles of History). 

a MEER MUSIC is a type of music written for 
сни or voices in small groups called ensembles. 
г мМ vary in size from 2 to 30 or 40 per- 
DM Ost have two to six performers. Quartets, 
pam e and trios that use string or wind instruments 
these rd mon chamber music ensembles. Of 
viola. wd sting quartet, composed of two violins, а 
i ud. violoncello, is the best established group. 
ench ав, made up of a flute, oboe, clarinet, 

e лн маа һауе also become ae 
quintets цы sic forms include trios, quartets, an 

using the piano and string or woodwind in- 


Fr 


CHAMBERED NAUTILUS 


struments, and duo-sonatas for the piano and one other 
instrument. Outstanding composers of all periods since 
1760 have written music for the various combinations. 

The term chamber music came into use during the 
1600's, when small groups performed in the chambers 
or rooms of private homes. Today, chamber-music en- 
sembles play before audiences in small concert halls, or 
perform privately for their own enjoyment. Graxt Frercner 

CHAMBER OF COMMERCE is an association of busi- 
nessmen which promotes the interests of its members and 
of business in general. Chambers of commerce have 
been organized in towns, cities, regions, and countries. 
In many European countries, chambers of commerce 
are official agencies, supported by taxes. Chambers of 
commerce are sometimes called boards of trade, mer- 
chant’s associations, or associations of commerce. The 
International Chamber of Commerce is an organization 
of businessmen from many countries who want to bring 
about closer international economic ties. 

Chambers of commerce carry on many types of work 
to aid their members. An important part of their activity 
is bringing new industries to their communities. They 
conduct campaigns about laws that concern them. They 
also furnish information about their communities that 
may help those planning to move their area. 

The first businessmen’s associations were formed in 
the days of the Roman Empire. The first group to have 
the name “Chamber of Commerce” was organized in 
Marseille, France, in 1599. ALAN GRIFFIN 

CHAMBER OF COMMERCE OF THE UNITED STATES 
is an organization of American businessmen working for 
interests they hold in common. The purposes of the 
Chamber of Commerce are to find out what business- 
men in all parts of the country think about legislation 
that affects business, and to make these opinions known 
to Congress and to the public. The Chamber of Com- 
merce of the United States was organized in 1912 ata 
conference called by President William Howard Taft in 
Washington, D.C. At that time, there were already 
many local chambers of commerce in existence through- 
out the United States. 

Local chambers of commerce and other businessmen’s 
organizations may hold membership in the Chamber. 
Individuals, business firms, and corporations that be- 
long to member groups may hold individual member- 
ships as well. The organization has headquarters at 
1615 H St. N.W., Washington 6, D.C. з 

The most important activity of the Chamber is to 
form policies on questions of the day. The Chamber 
relies on votes sent into the national office by its affili- 
ated organizations to learn how the members feel on 
important public questions. Member groups also vote 
on policies at annual meetings held in Washington. 
Only member groups may vote on matters relating to 
the formation of policies. Individual members express 
their opinions through their local groups. 

After policies have been adopted, the Chamber works 
through educational and publicity programs to make 
these policies known to members of Congress and other 
persons in all parts of the country. Maurice А. KRAMER 

See also CHAMBER OF COMMERCE; FILENE, EDWARD 


ALBERT. 
CHAMBERED NAUTILUS. Sce NAUTILUS. 
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CHAMBERLAIN 


CHAMBERLAIN was the family name of a father and 
two sons in British politics. à 

Joseph Chamberlain (1836-1914) was prominent in 
British politics for more than 30 years. He had a stormy 
career. He entered parliament and served from 1880 to 
1885 in the Liberal party government under William 
Gladstone. He split with Gladstone over Irish Home 
Rule. Chamberlain then organized the Unionist party, 
which became allied with the Conservatives. After 1903, 
his proposals for tariff reform split the Conservative 
party. He served as Great Britain's colonial secretary 
from 1895 to 1903. He was born in London. 

Sir Austen Chamberlain (1863-1937), the oldest son 
of Joseph Chamberlain, served as British foreign secre- 
tary from 1924 to 1929. He was largely responsible for 
the Locarno Treaties of 1925, and shared the Nobel 
peace prize for that year (see Locarno CONFERENCE). 
He was born in London, and entered parliament in 1892. 

Neville Chamberlain (1869-1940), the second son of 
Joseph Chamberlain, served as prime minister from 
1937 to 1940. He was closely associated with the policy 
of appeasement toward Nazi Germany. This policy led 
to the Munich agreement of 1938, by which Chamber- 
lain hoped to achieve “peace for our time.” His govern- 
ment took Britain into World War II. He was forced to 
resign in May, 1940. Chamberlain was born in London. 
He achieved success as minister of health from 1926 to 
1929, and as chancellor of the exchequer from 1932 to 
1937. 

See also MUNICH AGREEMENT. 


ALFRED Е. Havicnursr 


Neville Chamberlain, with umbrella, went to Munich in 1938 to 
negotiate with Adolf Hitler. This effort to win peace failed. 
United Press Int. 


CHAMBERLAIN, JOSHUA LAWRENCE. See MAINE 
(Famous Maine Men and Women). 

CHAMBERLAIN, OWEN (1920- ), an American 
physicist, shared the Nobel prize in physics in 1959 
with Emilio Segrè. They discovered the antiproton in 
1955 at the University of California (see Атом [Anti- 
particles]). Chamberlain was born in San Francisco. 

CHAMBERLAIN, "WILT," WILTON. Sce BASKETBALL 
(Great Basketball Players and Coaches). 
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CHAMBERLIN, THOMAS CHROWDER, See Got oo. 
(The Planetesimal Hypothesis); 
POTHESIS. 

CHAMBERS, EPHRAIM. See ENCYCLOPEDIA (Eum. 
pean Encyclopedias). 

CHAMBERS, ROBERT WILLIAM (1865-1933), an Amer. 
ican novelist and short story writer, won attention with 
his frank treatment of unpleasant problems. His novel 
The Fighting Chance (1906), was a best seller, He als 
wrote historical novels, such as Ashes of zmpire (1898). 
and books dealing with women's problems, The Com. 
mon Law (1911) and The Restless Sex (1918), Chambers 
was born in Brooklyn, N.Y., and studied art in Paris 
He worked as an illustrator in New York before becom- 
ing a writer. Harry Н. Craw 

CHAMBON DAM lies on the Romanche River, near 
Grenoble, France. The Romanche is а tributary of the 
Isére River, into which drain most of the highest moun- 
tain areas of France. Engineers have installed a number 
of dams and hydroelectric stations on the Romanche, 
taking advantage of the steep rate of fall over its entire 
course. Chambon Dam, completed in 1935, isa gravity- 
type dam. It measures 450 feet in height, and has a crest 
length of 1,080 feet. Its reservoir can store 40,000 acre- 
feet of water. Т. W. Менми. 

CHAMBRAY, SHAM bray, is a soft cotton fabric 
woven so that the yarn running lengthwise (the warp) 
is dyed, while the crosswise yarn (woof) is white. Manu- 
facturers use chambray to make children’s clothing, and 
women’s dresses, blouses, and skirts. The fabric is made 
from 27 to 36 inches wide. A heavier kind of chambray 
is woven for men’s work shirts. 

CHAMELEON, kuh ME lee un, is the name of a group 
of lizards that live in Madagascar and Africa. A few 
live in southern Asia and Europe. There are about 100 
different kinds of chameleons. 

The chameleon's body is flat from side to side. It 
looks as if it has been mashed out of shape, or is stand- 
ing on edge. The chameleon has bulging eyes that roll 
about separately. One eye may be looking ata leaf on 
the left while the other is following an insect crawling 
to the right. The chameleon's feet grasp like a hand, 
instead of clinging by sharp claws, as other lizards do. 
The chameleon has a long tail that curls into a spiral 
when it is not being used. It is one of the few lizards 
that have grasping tails. Some chameleons have three 
long horns on the head that stick forward like spears. 

The chameleon is a slow-moving lizard. It catches 
the insects it feeds on by swiftly shooting out its tongue. 
The tongue is as long as the chameleon’s bod y, and the 
end is sticky. A powerful set of muscles in its throat com 
trols the movements of the tongue. 

The chameleon’s ability to change its colors to match 
its surroundings is not unique. Many other lizards Сап 
also change colors rapidly and completely. The Amer 
ican lizard commonly sold in circuses as the “chame 
leon” is one of this group. Scientists have found that 
temperature variations, changes in light, and the lizard's 
feelings control these changes. 


PLANETESIMAI Hy. 


Scientific Classification. The common chameleon be 
longs to the family Ghamaeleontidae. It is genus Chamaeleon 
species vulgaris. The American “chameleon” belongs 


the family [euanidae. It is genus Anolis, species carolinen- 
4. Сиғғокр Н. POPE 


See also Lizanp; Lire (table, Length of Life). 


Ernest P. Walke: 
AThree-Horned Chameleon was brought from Nyasaland to 
the National Zoologica! Park in Washington, D.C. in 1953. 


The A 
д сетя Chameleon varies the depth of his coloring at will. 
n assumes a dark hue while resting on the branch 


of at 
ree, above, When a pencil is held against him and then 


temoved, i il 
below, the lizard still carries the outline of the object. 


Lilo Hess, Three Lions 


How the Chameleon Gets Its Dinner. To help support its body, 
insects, it shoots out its long 


around a twig. To catch fast-moving flies and 
hing. As the tongue shoots out, the sticky knoblike tip swells out so tl 
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the chameleon wraps ils tail 
tongue like a streak of light- 
hat it can trap its victim. 


CHAMOIS 


CHAMOIS, SHAM ih, is a shy animal of the goat- 
antelope family. It is noted for its swiftness and its keen 
sense of smell. It looks a little more like an antelope 
than a goat. The chamois lives in the high mountains 
of Europe and Westem Asia, and was once common in 
the Swiss Alps. In summer, it lives in the snowy parts 
of the mountains and in winter goes down to the forests. 

The chamois stands about 30 inches high at the 
shoulder, and weighs about 65 pounds. The chamois is 
reddish brown, with black tail and horns. The fur 
changes to a dark brown in the winter, and gray in the 
spring. The pale yellow head has a black band around 
the eyes from the nose to the ears. The chamois has 
round, smooth horns about six or seven inches long. 
The horns grow straight up and curve backward into a 
sharp hook at the tip. The longest chamois horns ever 
found were 121 inches long. 

Hunting chamois is dangerous, because they live in 
the highest and roughest mountains. It is also difficult 
because they are so light and quick that they can easily 
jump across a wide ravine. Chamois live in bands of 
about 10 to 15 animals. The flesh of the chamois is good 
food, but the skin is the most valuable part of the ani- 
mal. It is used to make the soft, warm leather called 
chamois skin. Much sheepskin is sold as chamois skin. 


Scientific Classification. The chamois belongs to the 
family Bovidae. It is classified as genus Rupicapra, species 
rupicapra, VICTOR H. CAHALANE 

See also ANIMAL (color picture, Europe and Central 
Asia); ANTELOPE. 

CHAMOMILE. See CAMOMILE. 

CHAMORRO, chah MAWR roh, is the name applied 
to the peoples of the Mariana Islands in the western 
Pacific Ocean. The Chamorros include most of the peo- 
ple of Guam and Saipan, and small groups on other 
islands. They number more than 38,000. The Chamor- 
тоз are descendants of the original Micronesian popu- 
lation, mainly of Mongoloid race. The Chamorros of 
today also include a mixture of other peoples, mainly 
Spanish and Filipino. The term chamorro also refers to 
the language spoken by these peoples. Feux M. Kressc 

CHAMP DE MARS, Scc Paris (Public Squares, Parks). 

CHAMPAGNE, sham PAIN, isa sparkling white wine 
which was first made in the province of Champagne, 


Brown Bros. 
Samuel de Champlain, 
above, discovered Lake Cham- 
plain in 1609, while traveling 
with a party of Algonkian and 
Huron Indians, 
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France. The sparkling effervescence of the best ch 

pagne comes from a natural secondary fermentatigg 
which takes place in the bottle. Cheaper grades a» 
made to sparkle by adding carbon dioxide. Cham, 2 
may be either sweet or dry. Sf ing burgund 
type of champagne made from red wine. J. Beran: Rew 

CHAMPAIGN-URBANA, 111. Champaign (pop. 49 
583; alt. 740 ft.) and Urbana (pop. 27,294: alt. 795 f 
appear to be one city, though each is separately in E 
porated and retains its independence. Both ¢ is 
are known chiefly as the location of the University d 
Illinois. The university is legally situated in Urbana, 
but property of the university now overflows ini; 
Champaign. Urbana, the county seat of Champaign 
County, is the older of the two cities, having been 
founded in 1822. It has a mayor-council form of gov- 
ernment. Champaign, founded in 1854, has a council. 
manager form of government. For location see ILtios 
(map). Sce also ILLINOIS, UNIVERSITY oF. 

CHAMPION, CHAM pih uhn, is a person, team, o 
animal that has won first prize in a sports event or other 
competition. See the short biographies of champions 
and the tables of champions in the following sports and 
games articles: BASEBALL; BOWLING: BOXING; Curs; 
FOOTBALL; GOLF; OLYMPIC GAMES; SWIMMING; TEN- 
NIS; TRACK AND FELD. 

CHAMPLAIN, LAKE. See LAKE CHAMPLAIN, 

CHAMPLAIN, SAMUEL DE ( ?-1635), а French 
explorer, founded the Canadian city of Quebec. He 
helped establish French North America, and was 
called “The Father of New France.” 

Champlain was born in Brouage, a French town on 
the Bay of Biscay. His father, a sea captain, taught him 
navigation. Champlain joined the French Army, but 
was offered the command of a ship in 1599. This ship 
was one of several small vessels that sailed to the West 
Indies for Spain. On the way, the stopped in 
Mexico, and Champlain visited Mexico City. King 
Henry IV of France became interested in Champlain’ 
story of his trip. Champlain was onc of the first men to 
Suggest a canal across the Isthmus of Panama. 

In 1603, Champlain went to Canada and explored 
the Saint Lawrence River. He was the first European 
to write about Niagara Falls. In 1605, he helped found 
Port Royal (now Annapolis Royal), Nova Scotia. Later, 
he made several voyages along the New England coast 


igne 


ува 


PAUL M. Ахад 


hamplain established and named the city of Quebec 
628. He was friendly with the Algonkian and Huron 
dians, and in 1609 he joined these tribes in a suc- 
ful raid on the Iroquois Indians. On this expedition 
„ discovered Lake Champlain, which was named for 
m. He won the lasting friendship of the Algonkian by 
ng them against the Iroquois. But this was a dan- 
ct, because the Iroquois joined the Dutch and 


h against the French settlers. 

In France, Champlain obtained aid for Canada and 
returned to become lieutenant governor. Не not only 
kept active the fur-trading post of Quebec, but also 
xplored Georgian Bay and Lake Ontario. 

In 1629, a British flee: forced Champlain to surrender 
iis settlement at Quebec. He was taken to England as 
a prisoner. When Canada was restored to France, 
Champlain was released and returned to Quebec as 


lieutenant governor. Ме became governor in 1633. 
After many adventures in New France, he died at Que- 
bec on Christmas Day, 1635. FRANKLIN L. FORD 
See also Canana, Hisrory or (Early Settlement); 
Monts, SEUR DE; New Brunswick (Exploration and 
Settlement); QUEBEC (city). 
CHAMPLEVE. See Examer (Decorative Enameling). 
CHAMPOLLION, JEAN FRANÇOIS. See ARCHAE- 
оосу (The 1800°s); ROSETTA STONE. 
CHAMPS DE MARS. See Paris (Public Squares). 
CHAMPS ELYSEES. Scc Parts (Public Squares, Parks). 
CHANCE, FRANK LEROY (1879-1924), a baseball 
player and manager, became known as “The Peerless 
Leader.” He is best remembered as the first baseman in 
the famous Tinker-to-F.vers-to-Chance double-play com- 
bination of the Chi vo Cubs. He was elected to the 
baseball Hall of Fame in 1946. Chance managed the 
coe Cubs from 1905 through 1912, and led them to 
National League championships in 1906, 1907, 1908, 
and 1910. His lifetime batting average was .297. Не 
was born in Fresno, Calif. Ep FITZGERALD 
CHANCELLOR, CHAN suh lur, is a high official in a 
government. The word chancellor comes from the Latin 
або, meaning a director of chancery, from the 
"um : or crossbars (lattices) around the judges’ seats. 
Ane zn the head of government is called a chan- 
dne i Austria and West Germany, for example, the 
OE holds a position comparable to that of the 
gor prime minister, 
3 T anie the Lord High Chancellor is an important 
i d n many duties. As head of the Court of 
iam o ng is the highest judge in the nation. He also 
m а al adviser and the Keeper of the Great Seal, 
г оц лиа of royal authority. He is a cabinet 
official fe airman of the House of Lords, and the 
DEM ars of all infants and of persons who are 
ritish ur The Chancellor of the Exchequer is the 
Th the e of finance (see EXCHEQUER). 
venity is nited States and Canada, the head of a uni- 
Apa ше called a chancellor. In some states, 
or equity pep the head judge in a court of chancery 
CHANCELLO SO. Marion Е. LANSING 
CHANCELLO: OF THE EXCHEQUER. See EXCHEQUER. 
(Chancellors у RSVILLE, BATTLE OF. See Civi. WAR 
Мек table, Major Battles). 7 
ыо СОАТ ОР. See Egurry (Its Beginnings). 
ital of the Н, CHUN dee Gaur, India, is the cap- 
State of East Punjab in north-central India. 


Peter Schmidt, Pix 


An Indian Woman in Chandigarh drives her donkeys past a 
big modern building in this new capital of East Punjab. 


It lies near the Ghaggar River on the Delhi-Kalka rail- 
road, about 25 miles northwest of Ambala. For location, 
sce INDIA (color map). 

The government announced plans for the construc- 
tion of Chandigarh in 1948, and engaged Le Corbusier 
(Charles Edouard Jeanneret), a famous Swiss architect, 
to design the city. Construction began on a 15-square- 
mile site in 1950, and Chandigarh was inaugurated as 
the capital in 1953. Chandigarh incorporates modern 
ideas of town planning, such as separate roads for cars 
and pedestrians. ROBERT I, CRANE 

CHANDLER, “HAPPY,” ALBERT B. See KENTUCKY 
(Famous Kentuckians). 

CHANDLER, ZACHARIAH (1813-1879), an American 
businessman and politician, was an early leader of the 
Republican party. He served as a United States Sena- 
tor from Michigan from 1857 to 1875, and Secretary of 
the Interior from 1875 to 1877. In 1861, he opposed any 
compromise which would prevent the Civil War. As a 
member of the Committee on the Conduct of the War, 
he favored punishing the Southern leaders. He was born 
in Bedford, N.H. W. B. HESELTINE 

CHANDOR, DOUGLAS GRANVILLE (1897-1953), an 
English artist, painted portraits of many famous and 
fashionable people. His portrait of the Prince of Wales 
in 1921 established his reputation. His most notable 
later subjects included Franklin D. Roosevelt, Winston 
Churchill, and Queen Elizabeth II. He was born in 


Woldingham, England. MILTON W. BROWN 


CHANGA. See Моге CRICKET. 
"4 


CHANGCHUN 


CHANGCHUN, CHAHNG CHOON (pop. 855,200; 
alt. 735 ft.), is an important trade and railway center in 
northeastern China (see Сніха [color map|). Changchun 
became the capital of the Japanese puppet government 
of Manchukuo in 1932, and its name was changed to 
Hsinking, which means new capital. At the end of World 
War II, it resumed its old name. Turoponk Н. E. CHEN 

CHANGSHA, CHAHNG SHAH (pop. 650,600; alt. 
450 ft.), is a major trade and industrial center of Hunan 
Province, in south-central China. The city lies on the 
cast bank of the Hsiang River, which for nine months 
of the year carries traffic north to Hankow on the 
Yangtze. It also lies on the Peking-Canton Railway 
(see Crna [color map]). Changsha factories produce 
glass, brassware, silk, and cotton and linen goods. 
Changsha’s position made it the object of heavy fighting 
before and during World War П. L. Carrincron Goopricn 

CHANNEL. See Terevision (Channels); Rapio 
(Radio Terms). 

CHANNEL BASS. See REDFISH. 

CHANNEL ISLANDS are a group of British-owned 
islands that lie in the English Channel about 10 miles 
off the French coast. For location, see Great BRITAIN 


ENGLAND 


English Channey 


[боп À 


CHANNEL 
ISLANDS 


FRANCE 


The Channel Islands Lie Near the French Coast. 


(color map). The total land area of the islands is 75 
square miles, and the population numbers about 105,- 
000. The islands have a mild climate and fertile soil, 
The three largest islands, Jersey, Guernsey, and Alder- 
ney, have long been famous for the fine breeds of cattle 
that bear their names. The known history of the islands 
goes back to the 500’s, when records were first kept of 
life on the Isle of Sark. In 1066, when William the Con- 
queror became King of England, he already ruled the 
Channel Islands as Duke of Normandy, and he con- 
tinued to rule them. The islanders pay allegiance to 
Queen Elizabeth II, but they call her Duchess of 
Normandy. The customs of the people are more French 
than English, although they speak both languages. The 
islands are largely self-governing and are not bound by 
acts of Parliament unless definitely named in them. 
English control was unbroken until World War II, when 
the Channel Islands were occupied by the Germans for 
five years. FREDERICK G. MARCHAM 

Sec also ALDERNEY; GUERNSEY; JERSEY; SARK. 

CHANNEL ISLANDS NATIONAL MONUMENT is 
located off the coast of Southern California. It includes 
Anacapa and Santa Barbara islands, which contain 
fossils ranging from marine animals without backbones 
to Pleistocene elephants. The 18,166.68-acre monument 
was established in 1938. 


288 


CHANNING, EDWARD (1856-1931), an historian, 
won a Pulitzer prize іп 1926 for his book, The War fj, 
Southern Independence. This was the sixth and last volume 
of his History of the United States (1905-1925), covering 
the period from 1000 to 1865. His Student's History of the 
United States (1898) became a standard textbook. Chan. 
ning was graduated from Harvard in 1880, and taught 
there from 1883 until 1931. He was born at Dorchester, 


Mass. MERLE Conny 
CHANNING, WILLIAM ELLERY (1780-1842), an 
American clergyman, founded the Unitarian denomina. 


tion, which emphasizes the Oneness of God rather than 
the Trinity. In a sermon at Baltimore in 1819, he set forth 
the theology of Unitarian- 
ism. In 1825, he founded 
the American Unitarian 
Association and became its 
first president. He worked 
for world peace, and op- 
posed human slavery. He 
also influenced such Amer- 
ican writers as Ralph Waldo 
Emerson, Henry Wads- 
worth Longfellow, and 
James Russell Lowell. 
Channing served as pastor 
of the Federal Street Church 
in Boston from 1803 until 
his death. He was born on 
April 7, 1780, in Newport, R.I., and was graduated 
from Harvard University in 1798. See also UNITARIAN 
CHURCHES. EARLE E, CAIRNS 

CHANSON DE GESTE. See Frencu LITERATURE 
(Narrative Poetry). 

CHANTEY, or CHANTY, SHAN lih, or CHAN lih, 
sometimes called shanty, is the name for the songs sailors 
sang at work in the days of sailing ships. The rhythm 
and word accents of the songs made it possible for the 
men to use their full strength in unison. A favorite 
chantey was Blow the Man Down. The songs dis- 
appeared from common usage when steamships re- 
placed sailing vessels. 

CHANUKAH or CHANUCAH. See HANUKKAH. 

CHANUTE, shuh NOOT, OCTAVE (1832-1910), an 
American civil engineer, became famous as a scientific 
student of gliding. He began studying aerodynamics 
during his late 30’s, but he did not build and fly a glider 
until after he was 60, He built multiwing gliders and 
then a biplane glider which shifted the wings for control. 
His structural-design experience helped him to create 
the lightest, strongest airframes of his day. Chanute was 
born in Paris, France. See also GLIDER (picture, Biplane 
Glider). Roperr B. Hott 

CHAPALA, LAKE OF. See Mexico (Rivers, Lakes 
and Springs). 

CHAPARRAL, crap uh RAL, is a growth of thick and 
often thorny shrubs or small trees that grow on dry 
slopes in the western part of the United States an 
Mexico. The word comes from the Spanish сарат, 
meaning evergreen oak. It was first used in the United 
States about 1846, during the Mexican War. Cow 
boys wear leather breeches called chaparreras, chaparajos 
or chaps, as protection against chaparrals and bai 
weather. J. Je bevy 

CHAPARRAL COCK. See Roap RUNNER. 
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Unitarian Association 


William E. Channing 


РВООК is a pamphlet, originally sold by chap- 
em, or peddlers, from the 1500's through the 1700s. 
The contents ranged [rom almanacs to sensational 
nes Many contained songs, ballads, and children's 
stories Chapbooks today are mainly religious tracts. 
` CHAPEAU is the French word for hat. See Har. 

CHAPLAIN, CHAP Іт. is a minister, a rabbi, or a 
ез attached to a unit in the armed forces. The title of 
chaplain also is given to the religious officer of a club, 
ш institution, or a prison. The word chaplain has an 
interesting history. Saint Martin of Tours was the patron 
sint of the French kings in the Middle Ages. The 
french carried his cloak into battle as a banner. The 
doak, called a cappella, was kept by men called cappel- 
iani, or chaplains, who also tended the kings’ religious 
кеф, They worshiped in a chapel. 

Chaplains in the United States armed forces are com- 
missioned officers. But they are called chaplain, or the 
ıitle they hold in civilian life, such as father, regardless 
of their rank. The armed forces choose enough chap- 
lins to represent cach religious denomination fairly. 
Chaplains perform the same duties for men in service 
that a minister, priest, or rabbi performs in his congre- 
gation. In the army and air force, chaplains may hold 
any rank from first lieutenant to colonel. The Chief of 
Chaplains is a major general. In the navy, chaplains 
bold rank from lieutenant junior grade to captain. The 
Chief is a rear admiral. CHARLES B. MACDONALD 
, CHAPLIN, CHARLES SPENCER (1889- ), a mo- 
ton-picture actor, won international fame for panto- 
mime. He was considered among the greatest comedians 
ofall times. Chaplin created the role of a tramp named 
Charlie, a wistful little man with a tiny mustache, a 
derby, a cane, a too-small coat, baggy trousers, and 
extra-large shoes. Chay С 
Was а trusting gentle soul, 
Whose innocent love of 
mankind always caused 
lim trouble. Among Chap- 
lins many successful mov- 
ts were The Kid, The Gold 
Rush, and City Lights, Та 


lie 


1936, he produced, di- 
rected, wrote, composed 
music for, and starred in 
Moden Ti 


the i а satire оп 
ndustrialization of 
man. Chaplin did not 
Speak in a motion picture 
Due in А The { Great 
Chaplin motion picture ridiculing Adolf Hitler. 

He lieri ens bom and grew up in the London slums. 
10 Euro, RS the United States when he was 21 . He went 
States е апа їп 1953, he gave up his United 
did not allo а when the Department of Justice 
CHAPMAN ип to return. . Narpt REEDER CAMPION 
poet, schol, GEORGE (1559?-1634), was an English 
hs translation and dramatist. He is best remembered for 
ish verse, ү of Homer’s 7 liad and Odyssey into Eng- 
ations, and E Pope admired these vigorous trans- 
“Оп First ped inspired John Keats to write a sonnet, 

ing hi Tee into Chapman’s Homer.” nr 
"OM other di ifetime, Chapman received recognition 
of Shakes Tamatists, Possibly, he was “the rival poet”? 
Peare’s sonnets, Chapman wrote two kinds of 


Wide World 
Charles Chaplin 


CHARACTER EDUCATION 


plays popular during the English Renaissance: the 
comedy of “humors,” which Ben Jonson developed; 
and romantic tragicomedy, later perfected by Francis 
Beaumont and John Fletcher. Chapman was born in 
Hertfordshire. He was active on the London stage dur- 
ing its most productive years. Groxot F. Sexsasavon 

CHAPMAN, JOHN. See APPLESEED, JOHNNY. 

CHAPMAN COLLEGE is a private, coeducational 
school at Orange, Calif. Founded in 1861, it is affili- 
ated with the Disciples of Christ Church. Courses lead 
to the bachelor’s degree in arts and music. For enroll- 
ment, see UNIVERSITIES AND COLLEGES (table). 

CHAPS. See CHAPARRAL; Cownov. 

CHAPULTEPEC, BATTLE OF. See Mexican War 
(Principal Battles). 

CHAR, or CHARR. Sce TROUT. 

CHARACTER EDUCATION is any teaching or train- 
ing intended to improve conduct and guide behavior 
toward desirable social and moral goals. In speaking 
of persons, we generally use the word character to mean 
reliable qualities of conduct. If we say that a man is 
usually honest, generous, or likely to keep his promises, 
we are talking about his character. Much character 
education can be acquired by direct association. 

The school, like the home, has always tried to form 
good character. In ancient Greece, schools gave more 
attention to manners and morals than to reading. 

Schools have often used the moral and spiritual values 
found in religion in the development of good character. 
Such qualities as tolerance, respect, reverence, and 
charity are emphasized in church and synagogue schools. 

In England, schools have traditionally put great 
emphasis on character building. They believe this goal 
is best achieved through good sportsmanship and fair 
play in their games, and in the entire life of the school. 

In the 1900s, dictators have put great emphasis on 
training the youth of their countries to be obedient 
servants of the state. They taught millions to believe in 
totalitarian ideas through propaganda, youth groups, 
work platoons, military drill, and lessons in school. See 
TOTALITARIANISM. А 

Many American public schools have developed lim- 
ited forms of student self-government in their programs 
of democratic education for citizenship. The Boy Scouts, 
Girl Scouts, and other youth organizations use similar 
methods. Good character is formed by living under 
conditions that demand good conduct, and that exer- 
cise and reward it. E FREEMAN’ BUTTS 


Related Articles in WorLD Book include: 


Altruist Imagination 

Ambition Juvenile Delinquency 
Behavior Literature for Children 
Camping Moral and Spiritual Values 
Children, Societies for Moral Re-Armament 
Courage Patriotism 

Emotion Personality : 

Ethics Physical Education 
Free Will Play 

Good and Evil Propaganda 

Habit Recreation 

Hobby Storytelling 

Honesty ‘Temperance 

Honor Will 
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CHARADE 


CuaRACTER-Butt.DiNG ORGANIZATIONS 


Allied Youth Job's Daughters, 
Baptist Youth Fellowship ^ International Order of 


Boy Scouts Junior Red Cross, American 
Boys’ Clubs of America Newman Club Federation, 
Boys' State National 


Pathfinders of America 
Rainbow for Girls 
Student Government 
Young Men’s Christian 


Boys Town 

Camp Fire Girls 

Catholic Youth Organi- 
zation 


De Molay, Order of Association 
Four-H Club Young Men’s Hebrew 
Future Farmers of Association 

America Young Women’s Christian 
George Junior Republic Association 
Girl Scouts Young Women’s Hebrew 
Girls’ Friendly Society Association 
Girls’ State Youth Hostel 
Hi-X Club Y-Teens 


See also Heroes of Humanity in the BIOGRAPHY sec- 
tion of the READING AND STUDY GUIDE. 

CHARADE, shuh RAID, is a popular guessing game 
in which one player dramatizes a word or phrase and 
the others try to guess what it is. The term probably 
comes from the French word charade, which means idle 
talk. This word in turn comes from the Spanish charrada 
and charro, meaning speech and actions of a clown. 

In acting a charade, the player uses pantomime, and 
usually does not make any sound. Certain gestures 
indicate word or syllable order, and give other hints. 
The player may act out either entire words or phrases, 
or pantomime separate syllables or words. For example, 
if a player wants to communicate the word Rumpelstilt- 
skin, he might pantomime “rumple,” “зї? and 
“skin.” He can encourage the audience with a gesture, 
such as waving his hands toward his face, to indicate 
that they have guessed some part of the charade correctly. 

CHARBRAY. See Carrie (Other Beef Cattle). 

CHARCOAL is a black, brittle, porous form of carbon 
found in the ashes of animal or vegetable substances 
which have not burned completely. The blackened end 
of a burned match is charcoal. Most charcoal is made 


Activated Charcoal absorbs impurities and odors from the air 
end dissolved organic materials from water and other liquids. 
Barnebey-Cheney Co. 
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by burning hardwood in a closed container $0 the 
little air will reach the flames. The lack of air Caugy 
the wood to burn incompletely, or to char. Charcoal "a 
once made by piling hardwood lows into mounds on 
ering them with earth, and setting the wood afire 

Lampblack is a charcoal made from oil, and boneblag 
is a charcoal obtained from the bones of animals, 

Charcoal has many uses. Wood charcoal is used En 
fuel. It produces a smokeless fire. M cats are often broilej 
over a charcoal fire. Charcoal is an ingredient of blag 
gunpowder. Because charcoal is porous, it is often used 
to absorb impurities and odors fron the air, Boxwood 
charcoal will absorb about go times its own volume g 
ammonia gas, and coconut charcoal will absorb гъ 
times its own volume. Lampblack is used in making 
paints and inks. Boneblack is used in refining sugar and 
to remove the coloring from sirups and liquors of varios 
kinds. Клгрн G. Owes 

See also Acetic ACID; BONEBLACK : CARBON; CRAYON, 
LAMPBLACK. 

CHARD. See Swrss СнАкр. 

CHARDIN, shahr DAN, JEAN BAPTISTE SIMEON 
(1699-1779), is now regarded as one of the great French 
painters of the 1700's. Born in Paris, he lived there al 
his life, content to paint the common scenes and objects 
of daily life. The Cardplayer (1737) and Grace Befo 
Meat (1740) are excellent examples of his early manner 
His Still Life with Clay Pipe appears in color in the 
PAINTING article. 

Like the Dutch masters of the 1600's, Chardin deal 
with themes that must at- 
tract interest chiefly through 
the quality of the paintings. 
He lifts simple people and 
objects into a painted 
world of quiet perfection 
with a sure sense of design, 
color, and texture. Even 
the great critic Denis 
Diderot, who thought art 
should deal only with 
“noble” themes, admired 
Chardin for his ability to 
make common things uni- 
versal through the magic of 
style. His intimate subjects 
show the growing force of middle-class taste. 

Chardin’s colors are generally low in key so that к 
effect is subdued rather than brilliant. He applied um 
paint in a mixture of glazes and thick pigment E- 
Suggests the textures of his subjects with amazing 2 
curacy. His paintings are carefully composed, and ea 
form or part has a balanced and proportioned plat ? 
the final effect. Josep б. н 

CHARDONNET, знал duh NAY, HILAIRE (1839-194 
was a French chemist and physiologist. In 1884 1 
patented a synthetic nitrocellulose fiber made from e 
ton. This fiber became known as rayon, and Chardon” 
later manufactured it (see Rayon). His studies of si 
Worms and of the structure of natural silk fibers Пер" 
him develop synthetic fibers. Chardonnet was bo™ i 
Besançon, France. He studied under Louis d 
when Pasteur was carrying on research work 02 ® y 
and silkworms, Раш Re in 

CHARGE ACCOUNT. See Creprr (Consumer G^ 


Jean Chardin (self-portra! 


CHARGE D'AFFAIRES, SHAHR HA Y duh FAIR, 
5 a French phrase meaning charged with affairs, is 
name given a diplomatic agent who is of lower rank 

үп ambassador, а minister, ora resident minister. 
her diplomats get their official papers, called cre- 
from the head of their state, but the chargé d'af- 
gets his from the head of the department handling 
à relations. He deals with the foreign affairs min- 
«er in the country to \ hich he is sent. He does not 
з] with the ruler, as other diplomats do. When an 
«mbassador or minister is away from his post, a chargé 
jres assumes his duties. Payson S. Wiro, Jr. 
° CHARGE OF THE LIGHT BRIGADE. Sce BALAKLAVA, 
BATTLE OF. 

CHARING CROSS. Sce LoNDON. 

CHARIOT, a two-wheeled, horse-drawn cart used in 
ancient times by warriors and kings, is the ancestor of 
all modern wheeled vehicles. The bed of a chariot was 
a platform only large cnough for one or two passengers 
to stand on. The back o! the chariot was usually open. 

Some war chariots had scythelike blades on the 
axles. Chariots were drawn by two to four horses. In 
battle, the driver stood up, with the reins tied around 
his waist, leaving his hands free to use spears or bow and 
arrows against his enemies. 

The Egyptians, Assyrians, Greeks, and Romans all 
built chariots, more for show than for speed. A descrip- 
tion of a Roman chariot race may be found in Ben Hur, 
by Lew Wallace. The ancient Britons used chariots for 
war and for transportation. 

CHARIOTEER. Scc Aurica. 

CHARIS. See Уотс; 

CHARITY often means acts of benevolence and mercy 
hr the poor and suffering. Many charitable institutions 
provide free help for poor persons. In a larger sense, 
‘harity means a feeling of good will for all mankind. See 
ilo Communtry CHEsT; RELIEF; SOCIAL Work. 

CHARITY, SISTER OF. See SISTER OF CHARITY. 
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Chariots Built by the Ancient Greeks were light and grace- 
l. Their four-spoked wheels were covered with tires made of 


CHARLEMAGNE 


Е CHARLEMAGNE, SHAR luh mayn (742-814), in Latin 

Carolus Magnus (Charles the Great), was king of the 
Franks from а.р. 768 to 814 and "Emperor of the 
Romans" from 800 to 814. He became a key figure in 
the development of western Europe's medieval civiliza- 
tion. By his almost constant military campaigns, Char- 
lemagne created a vast empire in the West which in- 
cluded much of the western part of the old Roman 
Empire as well as some new territory. He was the first 
Germanic ruler to assume the title of emperor, and the 
"empire" he revived lasted in one form or another for 
а thousand years. Culturally and politically, he left his 
mark on the newly rising civilization of the West. Prob- 
ably no ruler of the early Middle Ages better deserved 
the title of “The Great." 

Military Record. Charlemagne was the son of Pepin 
the Short, and the grandson of Charles Martel. From 
768 to 771, Charlemagne shared Pepin’s kingdom with 
his brother, Carloman. When Carloman died, Char- 
lemagne became sole ruler. He took up with energy the 
work begun by his father and grandfather. His first step 
was to repress his hostile neighbors. Charlemagne gained 
wide acclaim for his outstanding military ability, per- 
sistence, and success. He waged more than 50 cam- 
paigns against neighboring Germanic peoples on all 
sides, and against the Avars, Slavs, Byzantines, and 
Moors. 

Charlemagne's first great war was against the Lom- 
bards, a Germanic people who had invaded Italy in 
the late 500's. They had been a source of trouble to the 
popes ever since. In conquering them, Charlemagne 
followed Pepin’s policy of friendship and cooperation 
with the Roman Catholic Church. This also served 
Charlemagne’s own interests, because he became ruler 
of the Lombard kingdom in Italy. 4 

The long Saxon war was the most important of 


flexible wood. An outer iron ring held the wood in place. The 


Greeks also used raw cowhide as a wheel covering. 
Bettmann Archive 
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CHARLEMAGNE'S 
STEPPING STONES 


TO EMPIRE 
3. Subdued 
f the Saxons 
: 774-785 


Paris 


e. 4. Conquered 
1. King of all the Bavarians 
the Franks 788-799 
771 


"Y 

$ 
\ 

МҰ 


2. Defeated,the 
Em F R ^ Lombards) 
74 
Arabs 


Charlemagne's military ventures. The Saxons, who held 
the whole northwestern part of Germany, were pagans. 
Their defeat after 30 years of war prepared the way for 
the religious conversion and civilization of Germany. 

By means of other wars, Charlemagne put down a 
rebellion in Aquitaine, added Bavaria to his kingdom, 
and established several border states to protect his out- 
lying conquests. In eastern Europe, he defeated the 
Slavs and Avars and made possible eastward migration 
by the Germans, 

Crowned as Emperor. Charlemagne had built a vast 
and sprawling state that shared borders with such dif- 
ferent peoples as the Slavs, Byzantines, and Moslems, 
He defended the Roman Catholic Church and con- 
stantly extended its power. He was far more powerful 
than the imperial successors of Constantine, the first 
Christian emperor in the West, and he ruled a much 
more extensive area. Because of his great holdings, he 
decided to revive the Roman Empire, but as à new 
empire that was European and Christian in character. 
The relations of the popes with the Byzantine, or East- 
ern Roman, emperors in Constantinople had been break- 
ing down since the middle 700's. Ап alliance between 
the Roman Catholic Church and the Franks, accom- 
plished by proclaiming Charlemagne emperor, made 
good sense. Pope Leo III placed the imperial crown on 
Charlemagne’s head on Christmas Day, 800. The most 
important effect of this act was that it revived the 
idea of empire in the West, an idea which caused both 
harm and good in succeeding centuries. 

The- Man Charlemagne. Einhard, Charlemagne's 
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Slavs 


‚ tinware, nails, and wire. 


Visual Education Semis 
5. Overcame 


the Avars 
791-796 


magne crowned Emperor 
of the Romans by 
Pope Leo III in 800 


secretary and friend, described the ci nperor as large and 
strong of body, fond of active exercise, genial but dig 
nified, and sensible and moderate in his way of lif 
Charlemagne clearly recognized his duties and respon- 
sibilities, and was a tireless worker. He could notre 
verse the long trend toward decentralized government. 
But he could and did control the power of the nobles 
and maintain a considerable degree of law and order in 
a troubled age. His administrative methods helped rai 
the standard of living. — 
Charlemagne's greatest contribution was his v; 
a patron of culture and extender of civilization. der 
Palace School, set up at his capital in Aachen d 
the leadership of the English scholar Alcuin (735 i 
stimulated interest in education, philosophy, and i 
ture. Most of the leading scholars were chum 
this vast cultural activity greatly strengthened this 
church and had far-reaching and lasting results. In x 
way, Charlemagne, by means of his power and e -— i 
gave western Europe a unified culture so strong th a 
sutvived the terrible invasions and disorders of the a 
200 years, мш pe 
See also CAROLINGIAN; CHARLES MARTEL; 
THE SHORT; VERDUN, TREATY OF. КЕ. 
CHARLEROI, знав luh RWAH (pop. 26433 "ror 
area, 375,000), is on the Sambre River in ua ihe 
location, see Вет стом (color map). The city Er am 
edge of the southem mining district. Iron ар пай 
works and glass plants make Charleroi an e] 
industrial city. Its factories also produce mac 
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Charles 1. This famous portrait, showing three poses of the 
English king on one convas, was painted by Anthony Vandyke. 


CHARLES was the name of two English rulers of the 
House of Stuart (scc SruART, House or). Both of these 
rulers believed strongly in the “divine right of kings.” 

Charles I (1600-1649) became king in 1625. During 
the next four years, he called three Parliaments and dis- 
solved each one because the members would not sub- 
mit to his demands. In 1628, he accepted the Petition 
of Right drawn up by the third Parliament. But he 
violated it by raising money through unlawful taxes 
and loans. 

From 1629 to 1640, Charles ruled without Parlia- 
ment. In 1639, he tried to force Scotland to use English 
forms of worship, and the Scots rebelled. Charles had to 
call Parliament to obtain the money he needed to fight 
the rebels, He dismissed one Parliament after three 
weeks, but had to summon another, the Long Parlia- 
ment. It met from 1640 to 1653, and held its last session 
in 1660. When the king tried to seize five parliamen- 
tary leaders in 1642. civil war broke out. Charles had 
the support of mosi of the nobility, gentry, and clergy. 
The Puritans and the merchant class supported Parlia- 
ment. Oliver Cromwell became the leader of the par- 
liamentary army. His victories at Marston Moor in 
1644 and at Nascby in 1645 brought the war to an end. 
Charles fled to Scotland, but the Scottish leaders turned 
him over to Parlia: nent. In 1649, Charles was convicted 
of treason and was beheaded. He met his death bravely. 
England became a commonwealth, and later a pro- 
tectorate, 

Ste CROMWELL, OLIVER; DIVINE Кїєнт or. Kincs; 
ONG PARLIAMENT: PrTITION or Ricar. 

К rares Ш (1630-1685), son of Charles 1, was the first 
ie 4 restored Stuart line. In 1651 the Scots proclaimed 
to Fr Ing, but Cromwell defeated his army and he fled 
E rose After Cromwell died in 1658, the English 
tisha oc dissatisfied with the protectorate. They 
His fing arles to return, and he was crowned in 1660. 
Оа arliament granted him wide powers. The im- 

Nes ртов of his reign included two wars with the 

ye Н, € great plague, the Great Fire of London, the 

us ER Plot, and the passage of the Habeas Corpus 
tio he Court of Charles II is considered the most im- 

Та In English history. УУ. М. SOUTHGATE 

Bo. also HAnras Corpus; RESTORATION; Rye House 


CHARLES 


CHARLES was the name of 10 kings of France 

, Charles 1 (823-877). called THe BALD, arranged with 
his two half brothers to divide the great empire of their 
grandfather, Charlemagne. He accomplished this by 
the Treaty of Verdun in 843. Charles received the west- 
ern portion, thus becoming the first to rule France as a 
separate kingdom (see VERDUN, TREATY Or). 

Charles Il (839-888), called Tue Far, was a failure as 
a ruler. He could not stop the attacks of the vikings or 
control his own vassals. The leading nobles deposed 
him in 887 after two years of rule. 

, Charles ЇН (879-929), called THe Simpre, became 
king in 893. He recognized the Norsemen's conquest of 
Normandy, but added to his territory by seizing Lor- 
raine. The mistakes of the previous kings were too 
costly, however. The nobles had been allowed to gain 
power, and they deposed Charles in 923. 

Charles IV (1294-1328), called THe F. 
last of the Capetians (see CAPETIAN Бү» 
from 1322 to 1328. Except for a territorial dispute with 
King Edward II of England, his reign was uneventful. 

Charles V (1337-1380), called THE Wise, governed 
France as regent for several years before the death of his 
father, John the Good, in 1364. France was torn by in- 
ternal rivalry. By careful administrative reforms, Charles 
made the government more just and efficient. He built 
an army and navy, repressed the unruly nobles, and re- 
sumed the Hundred Years’ War with England—all 
with great success. He supported art and literature, and 
was himself a man of culture. Charles was probably the 
best of the Valois kings of France. 

Charles VI (1368-1422) was only a boy of 12 when 
his father, Charles V, died. In 1392, he had a mental 
breakdown, and thereafter he was not a strong ruler. 
Throughout his long reign, France endured the wran- 
gling of greedy nobles. King Henry V of England 
quickly renewed the Hundred Years’ War. 

Charles VII (1403-1461) succeeded his father, Charles 
VI, as king in 1422. He has been described as “опе of 
the most contemptible creatures" ever to disgrace the 
title of king. But Joan of Arc made his reign notable. 
After her death, the French continued the progress she 
had begun. They rejected English claims to the French 
throne and French territory, made useful administrative 
and military reforms, and ended the long war. See 
HUNDRED Years’ War; JOAN oF Arc, SAINT. 

Charles VIII (1470-1498) was only 13 when he suc- 
ceeded his father, Louis XI, as king in 1483. Louis had 
made the French monarchy one of the dominant forces 
of Europe. Charles added Brittany to France. Then he 
expanded into Italy, where he had a claim to the king- 
dom of Naples. Though soon forced to flee, he exposed 
the weakness and division of Italy. 

Charles IX (1550-1574) came to the throne in 1560 
upon the death of his brother, Francis Il. His clever and 
scheming mother, Catherine de Médicis, directed the 
kingdom throughout most of his reign. She conspired 
with Roman Catholic leaders to assassinate the leading 
Protestants, who favored war with Spain. The result 
was the Massacre of Saint Bartholomew’s Day in 1572. 
Charles died soon after and religious strife continued. 
See CATHERINE DE MÊDICIS; SAINT BARTHOLOMEW’S 
Day, MASSACRE OF. 
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CHARLES 


Charles X (1757-1836), a younger brother of Louis 
XVI and Louis ХУШ, became king in 1824 at the age 
of 65. He was head of the conservative nobility who had 
fled France during the French Revolution. He at once 
compensated members of the old aristocracy for prop- 
erty they had lost during the Revolution. His unrealistic 
attempt to turn the clock back failed. In 1830, the re- 
publican elements in Paris staged a popular revolt and 
Charles fled. The older Bourbon royal line ended with 
him. The moderates selected Louis Philippe of the 
younger Bourbon line to succeed him. wii С. Bark 

CHARLES was the name of seven rulers of the Holy 
Roman Empire (see Hory Roman Empire). 

Three kings of France—Charlemagne, Charles I, and 
Charles П—аге traditionally listed as rulers of the Holy 
Roman Empire, even though that name was not used 
until after their time. As emperors, they are tided 
Charles I, Charles II, and Charles П. See CHARLE- 
MAGNE; CHARLES (I and П) of France. 

Charles IV (1316-1378), or Charles of Luxembourg, 
became king of Germany and Bohemia in 1346. After 
1347, he also ruled as Holy Roman Emperor. He issued 
the Golden Bull of 1356 which regulated imperial 
elections. He was born in Prague. 

Charles V (1500-1558) ruled over more countries 
than any other European monarch. He was the grand- 
son of Ferdinand and Isabella of Spain and also of 
Emperor Maximilian I and Mary of Burgundy. Born 
in Ghent, Belgium, he inherited The Netherlands and 
Burgundian lands in 1506. He became ruler of Spain 
in 1516, and Holy Roman Emperor in 1519. 

Charles fought Francis I of France over their rival 
claims in Italy. He also fought the Turks who threat- 
ened central Europe. He tried unsuccessfully to put 
down the Protestants. See Риплр (П) of Spain. 

Charles VI (1685-1740), emperor after 1711, was born 
in Vienna, Austria. He had no male heirs. In the Prag- 

matic Sanction of 1713, Europcan rulers agreed to let 
his daughter, Maria Theresa, inherit the Hapsburg 
possessions. RomenT С. L. Warrz 

See also AUGSBURG CONFESSION; HAPSBURG; MARIA 
THERESA; PRAGMATIC SANCTION; Succession WARS. 

CHARLES was the name of several Swedish kings. 

Charles IX (1550-1611), the third son of King Gus- 
tavus I, became king in 1604. He ended the civil war 
with Sigismund of Poland. Charles restored Lutheran- 
ism as Sweden’s state religion. King Charles’ wars 
with Poland, Russia, and Denmark gained nothing for 
Sweden. 

Charles X (1622-1660), Gusravus, was crowned king 
in 1654 after his cousin, Queen Christina, abdicated. 
Charles fought wars with Poland and Denmark. He 
forced the Danes to give up their southern provinces in 
Sweden, and opened the way to the Baltic Sea for 
Swedish ships. His reign marked the height of Swedish 
power in Europe. 

Charles XI (1655-1697) succeeded his father, Charles 
X, in 1660, when he was only 4. At 16, he led Swedish 
armies against Denmark and Brandenburg and saved 
Sweden from defeat. During the long peace until his 
death in 1697, he reduced the power of the nobles, 
achieved order in state finances and taxation, and aided 
the improvement of Swedish trade. 
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Charles XII (1682-1718) became king in 1700. At 
age of 18, he faced Denmark, Poland, and Russia at 
head of Swedish armies and defeated them all. Afte 
long war in Poland and Saxony, Charles im 
Russia. Peter the Great defeated him іп 1709 дү 
tava. Charles fled to Turkey, and tried to gain Ti 
aid for an attack on Russia. But his plan failed; 
returned to Sweden in 1714, and renewed the war 
Denmark and Russia. He was killed in a bate 
Norway. RAYMOND E. цы 

CHARLES, PRINCE (1948- ), CHARLES { 
ARTHUR GEORGE, Prince OF Waits and Dugg 
CORNWALL, is the heir apparent to the British thm 
The first child of Elizabeth П and Prince Philip, he 
born Nov. 14, 1948, in Buckingham Palace. When 


Prince Charles Is Heir Apparent to the British Thro 


was 3 years old, his grandfather, King George VI, die 
His mother became queen. 3 

At the age of 5, Charles began reading and мй 
lessons with a governess. The next year, he beg 
studying French. When he was 7, Charles began leav 
the palace schoolroom for occasional classes. He & 
made trips with other children to muscums and sim 
places of interest. ; 

In 1956, Charles attended a private day school 
London. In September, 1957, he entered Cheam № 
paratory School, a private boarding school that? 
father had once attended. The school is located in? 
Berkshire Downs, at Headley, Hampshire. About? 
students, all boys under 14, attend. The boys #8 
mathematics, Latin, French, English, history, and ¥ 
raphy. After completing their studies at Cheam; о 
of them enter a public (private) school, such as ^ 
or Harrow. 1 

Charles is the first heir to the British throne to atif 
school outside the palace grounds. All previous ^ 
apparent were taught privately by tutors. К 

In July, 1958, Elizabeth named her son Pre 


honorary one, is traditionally given 
British throne. Charles will not 
1 to the people of Wales until he is 

climax to a colorful ceremony, he 
in Welsh. C. L. Mowar 
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CHARLES XIV JOHN. See BERNADOTTE, JEAN B. J. 

CHARLES’ LAW. xec Gas (matter). 

CHARLES MARTEL, mahr 7 EL (688-741), ruled the 
Merovingian Franks from A.D. 719 to 741. He used only 
the tide of Mayor of the Palace, but he actually had 
the power of a king. Most of the lawful Frankish kings 
of this period were weak. In 732, Charles defeated the 
invading Moslems in a famous battle near Poitiers. For 
repeatedly attacking the Moslems, Charles later re- 
ceived the title of Martel, meaning the Hammer. He 
built an army of mounted men by seizing church estates. 
He supported Saint Boniface in his conversion of pagans 
and his reform of the Frankish church. Улилам С, BARK 

See also BONIFACE, SAINT; FRANK; MEROVINGIAN, 

CHARLES RIVER. Sce MassAcuusetts (Rivers and 
Lakes). 

CHARLES THE BALD. See Снлкт.кз (I) of France. 

CHARLES THE GREAT. See CHARLEMAGNE. 

CHARLES TOWN. See Wesr VrRGINIA (Interesting 
Places to Visit). 

CHARLESFORT. See SOUTH Caro ina (Interesting 
Places to Visit [Foris}). 


CHARLESTON 


1 CHARLESTON, 5 ( (pop. 65,925; alt. 9 ft), is an 
important Atlantic seaport. It is unusual among United 
States cities for its preservation of buildings and 
charm of the 1700's and 1800's. Many of the old homes 
are built of stuccoed brick, and have steep slate roofs 
Known locally as "single houses," most of them are 
built flush with the sidewalk. ‘The Charleston area has 
won fame for its gardens. John Galsworthy, the English 
author, called the Magnolia Gardens “the most beau- 
tiful in the world." Middleton Place Gardens are the 
oldest landscaped gardens in the country (see Sourn 
Carona [color picture]). Charleston also holds an 
important place in American history. The Civil War 
began on the Charleston water front in 1861 with an 
attack on Fort Sumter (see For Suarrer) 

Location. Charleston is located midway on the South 
Carolina coast, on a wide and beautiful harbor formed 
by the meeting of the Ashley and Cooper rivers. The 
city lies on the peninsula between the two streams, and 
has a nine-mile water front. For location, see Sourn 
CAROLINA (color map). 

The People. The first settlers of Charleston were Eng- 
lish, chiefly from England and the British West Indies, 
and French Huguenots. In the late 1700's, great num- 
bers of Irishmen moved to the city, and groups of Ger- 
mans settled there in the 1800's. Negroes make up about 
40 per cent of the present population. 

Cultural Activities. The College of Charleston was 
the oldest city-owned college in the United States, 
Founded in 1770, it was controlled by the city from 
1837 until 1949, when it became a private institution. 
Charleston also serves as the home of the Citadel, a 
military college. The Charleston Museum, founded in 
1773, ranks as one of the oldest historical museums in 
the United States. 

Industry. Until the Revolutionary War, Charleston 
was regarded as the richest city in the South. It based its 


The City of Charleston, S.C., Lies on a Narrow Peninsula About Three Miles from the Atlantic Ocean. 


Fairehtid Aerial Surveys, Inc. 


CHARLESTON 


wealth on large exports of rice and indigo, and on a 
trade with Indians that extended to the Ohio and Mis- 
sissippi rivers. In the early 1800's, the city pioneered 
in railroad building. The Best Friend of Charleston, the 
first American steam locomotive in regular service, 
began running out of Charleston in 1830. After the 
Civil War, the building of fertilizer plants, new piers 
and coal-export facilities, and a U.S. navy yard, im- 
proved the city’s economic position. 

The completion of the Santee-Cooper power and 
navigation project in 1942 provided the city with a 
waterway to the interior of the state, and developed 
water power for many new industries (see SANTEE- 
Coorer PRojEcr). Government building in World Wars 
I and II stimulated Charleston's industrial activity and 
added to the facilities of the port. Products of the city's 
factories include agricultural fertilizer, clothing, and 
paints and varnishes. 

Government. Charleston has a mayor-council form of 
government. It is the seat of Charleston County. 

History. Charleston was founded in 1670. Named for 
King Charles II of England, it was first called Charles 
Town, Residents changed the name to Charleston in 
1783. The city served as the capital of the colony and 
the state from 1670 to 1790. Juuan J. Perry 

See also Crv War (picture, Civilian Hardships); 
Fort MOULTRIE. 

CHARLESTON, W.Va. (pop. 85,796; alt. бот ft.), is the 
state capital and the center of West Virginia’s industrial 
activity. It lies at the meeting place of the Elk and 


Charleston is the leading industrial center of West Virginia. The 
state Capitol, background, overlooks the Kanawha River. 
Bollinger & Sons 


Kanawha rivers, in the hilly section of the State 
Wesr VIRGINIA [color map]) " 
The Capitol, on the banks of the Kanawha, iç j, 
of limestone and marble in Italian Renaissance des 
Charleston has a modern civic center, a large munic Э 
auditorium, a symphony orchestra, and the State M 
seum. It is the home of Morris Harvey College. — 
Industries. Charleston is a center for the product 
of coal, limestone, lumber, oil, natural gas, salt | 
and vitreous clays. The chemical industry is of 
importance. Charleston ranks as the nation’s la 
producer of rayon staple fiber and bulk synthetic Tub 
ber. About half of the world’s supply of nylon coms 


from plants in the city. Manufacturers also mak 
motor plows. 
brine well dug 


kitchenware, glass, and hand 

Natural gas was found in a 
Charleston in 1815. One of the fi 
the United States was the salt trust, 
ton in 1817 (see TRUST). 

The city began its industrial growth in the late 1800 
when coal mines opened in the Kanawha Valley apd 
railroads entered Charleston. Miners dig about 25,000; 
ооо tons of coal annually in the region. 

Three railroads serve Charlesion. The city is the 
northern terminus of the West Virginia Turnpike. In 
1873, city workers laid the first successful brick street in 
the United States, Charleston has a modern airport o: 
the top of a mountain. 

History and Government. The first settlement on the 
site of Charleston was Fort Lee, an army post founded 
in 1788. Soon afterward, a number of Germans ar 
Scotch-Irish moved to the locality from the Shenandoah 
Valley. 

The Virginia assembly established the city # 
“Charles Town” in 1794. (West \ in 


industrial tru: 
ormed at Charh 


ia formed рай 
of Virginia until 1861.) Charleston received its present 
name in 1818. Daniel Boone and his family lived ther 
from 1789 to 1790. Boone represented Kanawha County 
in the Virginia assembly in 1791. 

Charleston became the state capital in 1870. The 
capital was transferred to Wheeling in 1875, butt 
turned to Charleston in 1885. The city has а шау 
council form of government, and is the scat of Kanawha 
County. F. P. SER. 

CHARLESTON is a type of ballroom dance that was 
especially popular during the 1920's. It is genera 
danced in syncopated + time. i 

CHARLESTON, COLLEGE OF, is a coeducation 
liberal arts college in Charleston, S.C. It was founded 
in 1770, and was taken over by the city of Charleston 
in 1837, thus becoming the oldest municipal college 
the United States. It became a private institution 
1949. For enrollment, see UNIVERSITIES AND CoLLEGEÉ 
(table). 

CHARLESTON NAVAL BASE, S.C., overhauls d 
Stroyers and submarines and supports other units of tie 
United States Navy’s Atlantic Fleet. It covers 237 
acres, and lies adjacent to Charleston. Major D 
mands located at the base include the Charleston 
Group of the Atlantic Reserve Fleet, a fleet mu 
center, à naval receiving station, a hospital, à mam 
barracks, and the Charleston Naval Shipyard. 
base was established in 1945, but Congress orig vat 
authorized the building of a navy yard there a$ eal | 
as 1900. i Jonn Н. THOM 
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CHARLEVOIX, PIERRE FRANCOIS XAVIER DE. See 
CANADIAN LITERATURE (Before 1760); Jesurr (Mis- 
¿onary Work) 

' CHARLEY HORSE is a condition in which a muscle 
becomes stiff and sore, usually from overuse or strain. 
Athletes often get C harley horses in their arms or legs. 

CHARLIE, BONNIE PRINCE. See Stuart, CHARLES 
Epwarp Louis. 

CHARLOT, shar LOH, JEAN (1898- —), is an 

and painter. He illustrated many 
: including When Will the World Be 
Mine? (1953). He also wrote many books, including Art 
from the Mayans to Disney (1939). Born in Paris, Charlot 
became a United States citizen in 1939. He taught at 
several colleges before becoming professor of art at the 
University of Haw aii in 1950. NORMAN RICE 

CHARLOTTE, N.C. (pop. 201,564; alt. 720 ft.), is the 
largest city in the Carolinas. It lies in North Carolina's 
Piedmont area, 20 miles north of the South Carolina 
border (see Norii CAROLINA [color тар]). 

Industry. The Piedmont has become known as the 
Land of Textiles, and Charlotte dominates this region. 
More than 650 cotton mills operate within a 100-mile 
radius. Most of the large textile companies in the United 
States handle their entire business in the South through 
offices and plants in Charlotte. The city is headquarters 
of yarn brokers, makers of mill supplies and textile 
machinery, and other firms connected with textiles. 

Other products include building materials, chemicals, 
clothing, electronics. food, furniture, апа machinery. 
Many large construction companies have headquarters 
in Charlotte. The Charlotte Ordnance Missile Plant, 


illustrator, author 


ren's books 


Charlotte, N.C., is a leading industrial and commercial center 
of the Piedmont Region along the Appalachian foothills. 
Charlotte Chamber of Commerce 
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CHARLOTTESVILLE 


for the assembly of Nike ground-to-air guided missiles 
began operation in 1956. The city ranks as one of the 
nation’s leading trucking centers. Railroads, bus lines. 
and airlines also serve Charlotte 

Cultural Activities. The city's educational system in- 
cludes about 50 schools. In addition, Charlotte is the 
home of Johnson C. Smith University and Queens 
College. А branch of the United States Mint operated 
in Charlotte from 1837 to 1861. A replica of the build- 
ing now houses the Mint Museum of Art. The city has 
two ultramodern entertainment centers. Ovens Audi- 
torium seats 2,500. The nearby Charlotte Coliseum has 
what is considered to be one of the largest clear-span 
domes in the world. It has a diameter of 332 feet. The 
building accommodates 13,500 spectators 

Government. Charlotte became the seat of Mecklen- 
burg County in 1774. The city has a council-manager 
form of government. 

History. Charlotte was incorporated in 1768, and is 
named for Queen Charlotte, wife of King George III 
of England. According to local tradition, a group of 
Charlotte patriots signed the Mecklenburg Declaration 
of Independence protesting British rule in 1775, a year 
before the United States Declaration of Independence. 
See MECKLENBURG DECLARATION OF INDEPENDENCE. 

The Confederate Cabinet held its last full meeting 
at the William Phifer house in Charlotte in April, 1865. 
It approved surrender terms for General Joseph 
Johnston and his troops, after General Robert E. Lee’s 
surrender, Нови T. Levine 

CHARLOTTE (1896- ), the Grand Duchess of 
Luxembourg, was the second daughter of Grand Duke 
William. In 1919, she succeeded her older sister, Marie 
Adélaide, who had abdicated. In May, 1940, the Grand 
Duchess, her husband Prince Felix of Bourbon-Parma, 
and their six children fled before the German invasion, 
They lived in Canada until 1945, when they returned 
to Luxembourg. JANE К. MILLER 

CHARLOTTE AMALIE, SHAHR lut uh MAHL yuh 
(pop. 11,469; alt. 40 ft.), capital of the American Virgin 
Islands, is a harbor city on the Caribbean Sea. It lies 
on the central coast of the south side of St. Thomas 
Island. The island is about 40 miles east of Puerto 
Rico. The city’s harbor is partly closed by Hassel 
Island. The city surrounds the bay and extends back 
to the main ridge of the island. It is the chief trading 
center for the islands. The city also is a famous tourist 
resort, with hotels on hillsides overlooking the water. 
Charlotte Amalie was named in honor of the princess 
consort of King Christian V of Denmark. The Danes 
controlled St. Thomas until 1917. 

See also VIRGIN ISLANDS. 

CHARLOTTESVILLE, Va. (pop. 29,427; alt. 480 ft.), 
is in the Blue Ridge Mountains foothills. On the top 
of one of these hills, overlooking the city, is Monticello, 
Thomas Jefferson’s home. Charlottesville is the home 
of the University of Virginia, founded by Jefferson in 
1819. Nearby is the town of Shadwell, where Jefferson 
was born. Near Monticello is Ashlawn, the home of 
James Monroe. The city is a marketing center for the 
surrounding area. Charlottesville has a council-mana- 
ger form of government. See also MONTICELLO; VIR- 
GINIA, UNIVERSITY OF. Francis B. SIMKINS 
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J. Antonio Jarvis 


CHARLOTTETOWN 


CHARLOTTETOWN, Prince Edward Island (pop 
has been the capital of Canada's island prov- 

768. It 
enter of the province and a popular summer 


rlottetown lies on the north side of a harbor 


also the chief commercial and 


кесп 
foemed by the meeting of three rivers. For location, see 
Paice Eowaxp Ist anp (map). The city was named for 
Queen Charloue, the wife of George 111. It contains the 
+ ief public buildings of Prince Edward Island, as well 
as St. Dunstan's University, Prince of Wales College, 
ınd the Harris Memorial Art Gallery. The city has a 
mayor-council form of government FRANK MACKINNON 
CHARMS. See SuprERSTITION (Protection by Charms). 
CHAROLAISE. Sce Carrie (Other Beef Cattle) 
CHARON, Ad? was the old boatman of the 
Lower World in Greek mythology. He was the son of 
Erebus (Gloom) and Night. He had the duty of ferrying 
the souls of the dead across the river Styx to the kingdom 
of Hades. Charon always demanded the payment of a 
coin for the trip. The dead souls which had been prop- 
erly buried had one or more bronze coins beneath their 


run, 


г Chicago Public Library 
Charon, the Boatman of Hades. This engraving by Gustave 
Dore shows Charon poling his boat across the river Styx. 


tongues. This type of coin was called an obolus. Un- 
buried souls were made to wander wearily for a hundred 
years on the shores of the river. After that, Charon took 
them across for nothing. 

Aeneas was one of the few living mortals ever carried 
over the Styx, according to Virgil in The Aeneid. Cbaron 
refused to take him for a long time. But a Sibyl showed 
the ferryman а magic golden branch, and Charon at 
last consented. 

Charon has often been pictured in art, He appears on 
some early Etruscan monuments with an ugly animal 
face, and carrying snakes or a large hammer. But he 
is usually represented as a stern old man with a matted 
beard and a shabby mantle. Pru W, Harsa 

See also ACHERON; AENEAS. 

CHARR, or CHAR. See Ткоџт, 
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Harold M. Lande 


Sales Charts Present Facts Vividly and Quickly, 


CHART is a map, drawing, or graph that shows s 
lected information quickly and accurately 
a variety of purposes, and may be designed in mam 
different ways. 

Commercial Charts. The mariner’s chart, also called a 
hydrographic chart, is probably the type of chart in mos 
common usage. A mariner’s chart shows a stretch of 
Seacoast with every detail of rock, shoal, water depth, 
sounding, bank, channel, bay, and harbor. So exactly 
is each detail given that use of the chart will guide ships 
safely through the most dangerous seas 

A topographic chart shows with the same accuracy all 
the details of any land surface. Surveyors and military 
men are the chief users of topographic charts. 

Weather charts, also called climatic charts, show rait 
fall, temperature, direction of winds, and other inform 
tion about the weather. The United States Weather 
Bureau prepares weather charts every day for all se 
tions of the country. Airplanes, coastal vessels, and ships 
at sea consult these weather charts to learn of storm 
warnings. Food growers, shippers, and many other bus- 
nessmen whose activities depend upon the weather also 
use the daily weather charts. 

Celestial charts, also called astronomical charts, show 
the positions of the stars. Heliographic charts locate the 
Spots on the surface of the sun. Business charts of many 
different kinds are used to show sales records, stock 
market reports, market conditions, advertising sch 
ules, and many other types of information necessary 0 
business operations. 

School and Family Charts. Educational charts a 
used in teaching at all levels. Many students make theif 
own charts to aid them in their studies. Charts offer the 
family or individual an interesting and helpful mean 
of organizing information for work, study, or recreation 
For example, family charts might be made for budgets 
health records, travels, and hobbies. Charts accompany 
many articles in THE Wonrp Book ENCYCLOPEDIA ® 
help readers get a quick and accurate understanding 
the material in the articles. Harry Mum KUTzZWOH 

See also GRAPH; Map; and the many kinds of charts 
with Wortp Book articles, such as with Census; Pour 
ICAL Party; WEATHER. 


Charts ser 


document granted by a govern- 
Ider to certain rights or powers, 
gage in business. A charter may 
corporation, or a local govern- 
up the limits within which 
associations must conduct 
province permits the organiza- 
government by charter. The 
rs and duties of such a local 


Jons ALAN APFLEMAN 
IN America (Self-Govern- 
CORPORATION; MAGNA CARTA. 

a giant tree in Hartford, Conn., 
which became fa because Connecticut's original 
шт was once | there so that the English gover- 
mor could not d it. The New England colonies 
were in danger of r their charters and their freedom 
when James II b King of England in 1685. Sir 
Edmund Andros o Hartford in 1687 to seize the 


LIFE 


мм бы Unior 
CHARTER OAK 


E. Robert L. Perry 
пе Oak Monument stands in Hartford, Conn., where 
necticut charter was hidden from the British in 1687. 


Connecticut charter by force and make the colony part 
RS royal Dominion of New England. The 
E to be turned over to the king’s man ata night 
council meeting. During the meeting, the door to the 
the Жар flew open and a gust of wind blew out 
m es. When light and order were restored, the 
E ре was gone. According to a story told 
t of ph Wadsworth had hidden the charter in the 
idden E пу oak tree. The document remained 
Was brou 3 1689, after James II fell from power. It 
1818. ты ee and used as the supreme law until 
and a indstorm blew down the Charter Oak in 1856, 
Where maid shaft has been erected to mark the spot 
once stood. G. G. роррѕ 

* also ANDROS, SIR EDMUND. 


CHASE, SALMON PORTLAND 


CHARTERHOUSE is onc 
of England. The sch 


ney 
1611 by Sir Thomas Sutton, a wea Latr 
lec-paying pupils were admitted. Until 1868 the жі 


Чоп included а hospital for old men, whict 
describes in his novel The Лессон 
terhouse school was moved from London 
a village in Surrey Li. 

CHARTISM, CHAR them, was а politic 


of the British working class during the carly 


Boos. 1 
tried to win voting rights for all men and t 
House of Commons. Among the movement's ch 
ers was Feargus O'Connor. The moverment's Charter of 
1838 set forth six points: (1) universal manh 
(2) a secret ballot, (3) no property 


lead 


members of parliament, (4) salaries for members of 


liament, (5) annual elections, and (6) equal electoral 
districts. The movement did not achieve these points 
but all except the fifth were later adopted. See also 
LABOUR PARTY Jams L. Goorney 

CHARTRES CATHEDRAL. See CATHEDRAL; STAINED 
Grass (Early Stained-Glass Windows; color picture) 

CHARTREUSE. Sce CARTHUSIAN 

CHARYBDIS. Scc SCYLLA 

CHASE, MARY ELLEN (:88>- ) an 
author and teacher, wrote verse and short stories when 
only 16. Later, she taught English literature at Smith 
College for 30 years. Her books include A Goodly Herit- 
age (1932), Silas Crockett (1935), Dawn in Lyonesse (1938), 
Windswept (1941), and The Edge of Darkness (1957). Miss 
Chase was born at Blue Hill, Maine Epwiw Н. Сару 

CHASE, SALMON PORTLAND (1808-1873) 
prominent American statesman and Chief Justice of the 
United States. He served as Secretary of the Treasury 
under President Abraham Lincoln. Chase is considered 
one of the greatest secretaries, because of his work dur- 
ing the Civil War. He maintained national credit and 
raised money to carry on the war. Chase laid the basis 
of the present national banking system. After he re- 
signed in 1864 becausc of a policy dispute, Lincoln, 
who disliked him personally, named him Chief Justice 
in recognition of his ability. As Chief Justice, Chase 
presided capably over the impeachment trial of Presi- 
dent Andrew Johnson. 

Chase was born at Cornish, N.H. After studying law 
in Washington, D.C., he became a lawyer in Cincinnati, 
Ohio. He was a leader of the antislavery movement, and 
defended many runaway 
slaves. As a United States 
Senator from 1849 to 1855, 
he opposed the extension of 
slavery into the new terri- 
tories. He served as gover- 
nor of Ohio from 1855 to 
1859. In later years, Chase 
wanted to become Presi- 
dent of the United States. 
A founder of the Repub- 
lican party. he sought its 
presidential nomination 
several times. In 1872, he 
tried to get the Democratic 
nomination. Jerre S. WILLIAMS 


American 


was a 


Salmon P. Chase 


Brown Bros 
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CHASE, SAMUEL 


CHASE, SAMUEL (1741-1811), an associate justice 
Court of the United States, was im- 
M for m 
two sedition trials. In acquitting him the 
year, the U.S. Senate denied that judges 
might be removed on largely political grounds. Chase 
was born in Somerset County, Maryland. He served 
in the Maryland general assembly and the Continental 
Congress. Chase signed the Declaration of Independ- 
ence. He joined the Supreme Court in 1796. See also 
JEFFERSON, THomas (The Courts). 

CHASE, STUART (1888- 
economics, argued in his many books that modern man 
has not adjusted his economic and social institutions 
to machine technology. Chase believes machines hold 
the key to prosperity and peace, but they have caused 
depression and war. He protested against waste through 
unemployment, misuse of natural resources, and poor 
consumer habits. His books include Men and Machines 
(1929) and Power of Words (1954). He was born in 
Somersworth, N.H. DUDLEY DILLARD 

CHASE MANHATTAN BANK is the second largest 
commercial bank in the United States. It operates 95 
offices in New York City, and has representatives 
throughout the world. Chase Manhattan was formed in 
1955 by a merger of The Chase National Bank and The 
Bank of Manhattan. See also BAN ND BANKING 
(table, 25 Largest Banks in the United S ates). 

CHASSIS. Scc AuromosiLe (Assembling). 

CHAT is one of the largest birds of the wood-warbler 
family. Its full name is yellow-breasted chat. It feeds 
mostly on insects, and builds its nest in brier thickets. 
During the mating season, the male chat shows off by 
dangling its legs, singing, and flopping its wings in mid- 
air. He has been called the “clown among birds," and 
the “buffoon of the brier patch." The chat gets its name 
from its song, which is a mixture of whistles, wails, 


of the S 


or illegal conduct, in 


aifeasance, 


ı over 


RICHARD В, MORRIS 


), an American writer on 


The Château de Fayrac, near Périgueux, France, 


clucks, and chuckles. It spends winter in 


the tr 


Scientific Classification. The yellow-breasted char 


longs to the wood-warbler family, Р, It is кеш 
Icteria, species virens. ALBERT W 

See also WARBLER. 

CHATEAU, sha TOE, is the French word fo 


Generally, chateau means the country seat of a feu 
lord or noble landowner. In the Middle Ages the 
chateau fort was a fortress, with a donjon, or central tower 
a courtyard, defensive walls, and a water-filled mos 
or trench. Improved living conditions led to the dij E 
de plaisance, or pleasure castle. 

See also CasTLE; FRANCE (picture) 

CHÂTEAU-THIERRY, BATTLE OF. Sce Wonrp Was] 
(The Last Campaigns). 

CHATEAUBRIAND, SIZAZ TOE BRIH 
RENE DE (1768-1848), VICOMTE Dr 
was a French author and diploma 
French Revolution, he went to America in 1791, seeking 
the Northwest Passage. America inspired some of his 
best-known writings, including Atala (1801) and La 
Natchez (1826). He returned to France and accepted dip- 
lomatic duties under Napoleon I, but resigned in 1804. 
After Napoleon’s defeat, he returned to politics and dip- 
lomatic posts. He was born in St. Malo. F. J. Gowns 

CHATHAM, EARL OF. See Piri 

CHATHAM COLLEGE is a privately controlled liberal 
arts school for women at Pittsburgh, Pa. Founded in 
1869 as Pennsylvania College for Women, it adopted its 
present name in 1955. For enrollment, see UNIVERSE 
TIES AND COLLEGES (table). 

CHATTAHOOCHEE RIVER, crar uh HOO chee, rises 
in the Blue Ridge Mountains of northeastern Georgia. 
It flows southwest to Alabama, and then south to form 
almost half the boundary between Georgia and Ala- 
bama. In southwestern Georgia, the Chattahoochee 


BERNARD LEMANS 


IHN. FRANCOIS 


CHATEAUBRIAND, 


joins the Flint River to form the Apalachicola River. 


Its name comes from the Creek Indian language and 
means pictured rocks. Davin J. DE LAUBENFELS 


Looks Much Like a Fortress of the Middle Ages. 


French Government Tourist Office 


CHATTANOOGA, Tenn. (pop. 130,009; alt. 675 ft.), 
„опе of the South’s chief industrial cities. It was a 
tey city in the. Civil War. It lies on both banks of 
he sharp Moccasin Bend of the Tennessee River, just 
«th of the Georgia boundary (see TENNESSEE [map]). 

Ranges of the Арі xilachian Plateau and the Appala- 
dian Ridge and V alley Region surround the city. 
Lookout Mountain stands to the south. The Creek In- 
dians called this mountain Mee meaning 
ecuntain rising to a point. In early days these natural 
mountain barriers protected settlers against their ene- 
mies, but some of the steep ridges have been blasted 
through for the main highways that enter the city. In 
addition to the truck and bus lines that use these roads, 
Chattanooga is joined to other cities by railroads, air- 
lines, and river shipping lines. Chattanooga serves as a 
port of entry into the United States (see Porr oF 
Entry). 

Industry. Over 500 industries have located in Chat- 
tanooga. Factories produce chemicals, clay products, 
clothing, furniture, anc iron and steel products. Chat- 
tanooga also makes kitchenware, machinery, paints, 
paper, petroleum products, and textiles. Chickamauga 
Dam to the east and Hales Dam to the west, both parts 
of the Tennessee Valley Authority, help harness the 
Tennessee River to control navigation and floods at 
all seasons of the year. 

Cultural Activities. About 50 schools make up the 
Chattanooga public school system, which serves both 
city and county students. The city also serves as the 
home of the Unive of Chattanooga. The public li- 
brary, on the university campus, is a joint public-univer- 
sity institution. Chattanooga also has a civic chorus and 
а symphony orchestra 

Government. Chattanooga has a commission form of 
government. It serves as the seat of Hamilton County. 

History. The first inhabitants of the Chattanooga 
ч were the Chickamauga, a branch of the Cherokee 
Indians. They were conquered in 1794 and moved west 
: 1838, but during this period John Ross, a chief, 
Does а trading post on the site of the city. It was 
iow! ee Landing. Chattanooga received its present 

16 when it was incorporated as a town in 1839. It 
Teceived its city charicr in 1851. 
с аена had only 5,545 inhabitants when the 
Pa a E But it had a strategic location, 
ОИ. Еп < ac to арр the 
Ме, lo i 6 S е of Chattanooga took place in 
500 lived in si see Ступ, War [Chattanooga]). About 
Aro atono n at the end of the war, but it had 
S I M )00 by 1880. The most rapid. growth 
АЫ T egan in the 1930's after the establishment 

СНАТТАМОО Valley Authority. Jewel PHELPS 

Business GA, BATTLE OF. See Суп, WAR 

аа аць Major Battles of the Civil War). 
tional schoo} ore UNIVERSITY OF, is a coeduca- 

e Meth lat Chattanooga, Tenn. It was founded by 
Я odist Church in 1886. Courses are offered in 


eral arts, sci 
5 8, science e ч 
nomics, Pre >, business, music, and home eco- 


theolo, €professional work is given in law, medicine, 
verity a engineering, nursing, and teaching, The uni- 
ndlustial Re both industry and research through its 
VERSITIRS Research Institute. For enrollment, see Unt- 

CHATTEL ; Согквез (table). DAVID A. LOCKMILLER 


In law, See MORTGAGE. 


Chattanooga Convention & Visitors Bureau 


Tovrists Visiting Chattanooga enjoy the view from the top of 
historic Lookout Mountain, above а bend in the Tennessee River. 


CHAUCER, CHAW sur, GEOFFREY (1340?-1400), is 
often called “the father of English poetry.” He was the 
first writer to show a real mastery of poetic technique in 
English, and he helped make the English language 
what it is today. Chaucer wrote in a Midland dialect, 
which was then the language of London, the business 
and political center of the country. Through his delight- 
ful stories, Chaucer fixed this dialect and handed it 
down to later generations. It is now recognized as the 
basis of present-day English. 

Chaucer possessed a gift for telling stories. In his 
Canterbury Tales, a group of stories told by people taking 
a pilgrimage to Canterbury, he furnished a remarkable 
account of life during his time. Chaucer described the 
people taking this journey so realistically that even now 
they seem to be actual characters. Miller and Knight, 
Nun Prioress and Wife of Bath, all jump into life under 
the magic of Chaucer’s pen. The humor and sprightli- 
ness of this great work, which he left uncompleted at 
his death, reveal his charm and his deep interest in 
humanity. He had an unusual zest for life and a re- 
markable ability for expressing it. 

His Life. Chaucer was born in London, where his 
father was a vintner, or wine wholesaler. As a boy, 
Chaucer served as a page in the houschold of Elizabeth, 
Countess of Ulster and wife of Prince Lionel. It is not 
known how long he was a page, but in 1359 and 1360 
he served with the English Army in France, where he 
was taken prisoner. The king of England himself 
helped pay his ransom, and Chaucer returned to his 
native country. About 1366 Chaucer married Philippa, 
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Brown Bros. 
Geoffrey Chaucer's famous Canterbury Tales describe a pil- 
grimage from Londonto a shrine of Thomas & Becket in Canterbury. 


the daughter of Sir Payne Roet. Two years later, he 
appeared on the list of Esquires of the Royal Household, 
which made him an attendant of the king. He then 
took a trip abroad on unknown business, By 1369 he 
was again with the English Army in France. Durin 
this time, he wrote at least one poem, “The Boke of the 
Duchesse." This poem shows French influence. 

In 1372 and 1373, Chaucer traveled in Italy for the 
English government. This journey, which took him to 
Florence and Genoa, greatly broadened his intellectual 
outlook. When he returned to England, he became 
Controller of Customs in the port of London. In : 389, 
he was appointed to the office of Clerk of the King’s 
Works, When he gave up this clerkship, he became 
Deputy Forester, an office which was renewed just two 
years before his death. Chaucer also was granted a 
yearly income for his service and ability. 

His Writings. During his long public career, Chaucer 
worked with men of importance in London and 
mingled with distinguished diplomats in Europe. So 
busy a life makes one wonder how he found time to 
write. But write he did. After his Italian missions, he 
came under the influence of the Ttalian writers, Dante 
and Boccaccio. He then composed such poems as The 
Parliament of Fowls, Troilus and Criseyde, and The 
Legend of Good Women. After 1 386, however, he shook 
off both French and Italian influences and became 
thoroughly English. He then wrote his famous Canter- 
bury Tales. 

A leading French poet of Chaucer’s time spoke of 
Chaucer’s wisdom, his skill in affairs of the time, and 
his importance as a poet. Later generations confirmed 
the accuracy of this estimate, 

See also CANTERBURY TALES, 

CHAUDIÈRE, sxozz DYAIR, RIVER is a picturesque 
stream in Quebec, Canada. It is formed by a number 
of small streams which flow into Lake Megantic in 
Canada near the northern border of Maine. The Chau- 
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GEORGE F. SENSABAUGH 


diére flows northward for about 100 miles, making a 
wide curve to the northwest, and empties into the Sains 
Lawrence River about seven miles southwest of Lévi 


The Chaudiére has steep, rocky banks. Many litt 
wooded islands lie in its channel. The scenic, 130-foot 
Chaudiére Falls is located about four miles from the 


rivers mouth. М. G. Вац аму 
CHAULMOOGRA, chawl МОО gruh, OIL is obtain, 


from the seeds of the chaulmoogra tree, which is native 
to southeastern Asia. The oil was formerly used by doc. 
tors in the treatment of leprosy, but it has been replaced 
by more efficient drugs of the sulfone class, 


CHAUTAUQUA, shuh TAW euh, is a system of 
summer-school and correspondence-school education 
founded at Chautauqua Lake, N.Y., in 1874. The term 


also refers to traveling groups, called Tent Chautay. 

quas, which had no connection with the original edu. 

cational movement. f 
The Chautauqua Institution. Rev. John Н. Vincent, 


a Methodist clergyman, and Lewis Miller of Akron, 
Ohio, first conceived the idea of setting up a summer 
School to give instruction to Sunday school teachers 
The first assembly was held at Chautauqua in August, 
1874. The movement rapidly expanded to include a 
school of languages (1878), a summer school for public 
school teachers (1879), a school of theol жу (1881), anda 
series of clubs for young people interested in reading, 
music, fine arts, physical education, and religion. In 
1883, the Chautauqua University was established. 

Many of these activities have since been curtailed. 
The university closed in 1898. But the С 'hautauqua In- 
stitution continues to maintain a summer adult educa- 
tion program. It also makes its facilities available to 
other groups interested in such activities. From 1923 to 
1953, New York University offered summer sessions at 
Chautauqua. Since then, Syracuse University has made 
similar arrangements. ; 

The Chautauqua Literary and Scientific Circle is a 
correspondence school that offers courses in such fields 
as history, literature, science, and art. l'ounded in 1878, 
it is one of the oldest correspondence schools in the 
United States. It served as an example to American 
universities when they developed their extension pro 
grams, and influenced adult education leaders in such 
countries as England, Japan, and South Africa. 

Tent Chautauquas were traveling groups that орет 
ated in the United States from 1903 to 1930. They 
moved from town to town giving a program of lectures, 
concerts, and recitals in a large tent. These oe 
groups brought shows of mixed quality to the people o 
rural areas. Their popularity decreased with the ш 
tion of radio and the development of other forms E 
entertainment. MERLE L, BORROWMAN 

CHAUVINISM. Sce PATRIOTISM. $ 

CHAVEZ, CHAH vays, CARLOS (1899- ), 8 * 
Mexican composer and an outstanding тергезеп 
of Mexican culture. In 1928, he became director of i 
National Conservatory and conductor of the Symphony 
Orchestra of Mexico. He visited the United States a 
conductor many times, Chávez used primitive Mer 
rhythms in some of his works, such as Sinfonia In * 
(1936). Others of his compositions are abstract wot : 
He was born in Mexico City. HOMER Net 

CHAVEZ, DENNIS. Scc New Mexico (Famous Ne 
Mexicans), 


USDA 
The Nourishing Fruit of the Chayote is dark green, and 
grows about six inches long. It tastes like summer squash, 


CHAYOTE, chah YOH tay, is a climbing perennial 
vine grown mostly for its fruit. The plants also produce 
edible tubers. People sometimes use the young shoots 
for greens and the plant itself for livestock feed. Chayote 
grows in tropical America, where a single plant may 
cover a tree 50 feet high. People in warm regions of the 
United States grow chayote plants from stem cuttings 
or by planting the fruit on a slant in the ground. 

The chayote has a flattened fruit that is shaped like a 
pear but grows larger. It contains only one seed. People 
cook the fruit and use it like summer squash, often as a 
hot vegetable, but also in salads. 


Scientific Classification. The chayote belongs to the 
gourd family, Cucurbitaceae. It is classified as genus 
Sechium, species edule. JOHN Н. MacGILLIVRAY 


See also Gourd; S 


UASH. 


Басы May Be Made evt te Business Firms. Note that the 
^^t containing the words “forty-six” has been well filled. This 


CHECK 


CHECK or CHEQUE is a written order for the payment 
of money through a bank. Anyone who has money in a 
checking account at a bank may write a check directing 
the bank to pay a specified sum to a person named or to 
the bearer. The person who reccives payment is called 
the payee. Both business companies and individual per- 
sons may write checks. The use of checks makes it pos- 
sible to pay out large or small sums without keeping 
quantities of cash on hand. 

Checks may have been introduced as early as the 
1400’s in Italy, and sometime in the late 1700's in Eng- 
land. However, they were not widely used as a medium 
of exchange until the 1800's. 

A Personal Checking Account. When a person opens 
a checking account, he signs his name on a card. The 
bank later compares this signature with the signatures 
on the checks to be sure they are the same. Another per- 
son might otherwise use the name to withdraw funds 
from the account. The bank then accepts money for 
deposit and gives the depositor a checkbook. It also usu- 
ally gives him a bankbook, in which the bank enters all 
deposits. But banks frequently give an acknowledgment 
slip for each deposit, instead of providing a bankbook. 
The checkbook contains blank checks to be filled in by 
the depositor. On the stub of the check, the depositor 
keeps a record of the checks and the balance of money 
on hand at the bank. The bank also supplies the deposi- 
tor with a monthly statement showing deposits received, 
payments made, and the balance on hand. This state- 
ment helps the depositor keep his stubs in order. The 
paid, or canceled, checks are sent at the same time. 
The balance given by the bank, less any checks drawn 
but fot yet presented to the bank, should agree with 
that ón the stub at the time the statement is made. 

Writing a Check. The signature on a check must al- 
ways be written like the one on the card at the bank. A 
check is usually written on a special form. But any clear 
statément to pay, properly signed, may be legally ac- 
cepted for payment by the bank. The check forms of one 
bank may be substituted for another by crossing out the 
name of the bank on the check and writing in the new 


prevents the amount of the check from being raised by the insertion 
of additional words and figures. 


Setting Up the Checkerboard, each player places 12 menon 
the black squares nearest him on the board. A black corner of the 
checkerboard must be on the lower left in setting up the board, 


one. But this practice should be avoided, since the de- 
positor may forget to record the payment. The use of a 
check form with the words Pay to. ....... or Bearer also 
is not advisable. The words or Bearer make the check 
payable to anyone holding the check. If the check is 
lost, any person who finds it may cash it. A depositor 
may draw cash from the bank himself by writing a 
check payable to Self or to Cash. 

Endorsing a Check. The payee may get cash for a 
check, transfer it to another person, or deposit it to the 
credit of his own account in a bank. If he wishes to cash 
it, he signs his name on the back, across the left end. 
This is called endorsement in blank. If such a check is lost, 
anyone who finds it may cash it. So the payee should 
not endorse it until he reaches the bank. The payee 
may transfer the check to another person, by wiiting 
Pay to the order of (name), above the endorsement. The 
person to whom the check is transferred must then add 
his signature before the check can be cashed. 

The payee should endorse his name exactly as it ap- 
pears on the face of the check. If the spelling is not 
correct, the proper spelling may be given below the en- 
dorsement. One who endorses a check becomes respon- 
sible for its payment. 

Certified Checks. A bank may by request transfer 
sufficient funds from the account of a depositor to its 
own account to pay his check. The bank then assumes 
responsibility for its payment, and it is marked certified. 
If the bank writes its own check, payable out of its own 
funds, it is called a cashiers check. Since only the failure 
of the bank would cause it not to honor such checks, 
they are accepted almost as readily as money, 

Stopping Payment. Payment on a lost check may be 
stopped by giving written notice to the bank before the 
check is presented. A second one may then be issued, 
marked Duplicate. 

Protecting a Check. The maker of a check should fill 
it in with care to prevent alterations, If he does so, the 
bank is held responsible for payment as indicated by the 
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Opponent's Pieces Are Captured by jumping. Here, the black 
player could jump three white pieces in one move. By ending the 
move in the opponent's back row, the black piece becomes a king, 


depositor. But the depositor may lose this protection if 
he carelessly leaves blank spaces in which additional 
figures could be inserted. Roperr W. MERRY 

See also NEGOTIABLE PAPER. 

CHECK, TRAVELER’S. See TRAVELER’S CHECK, 

CHECKERS, or DRAUGHTS, drahfis, is a game played 
by two persons with round pieces, called men, on a board 
with 64 black and red squares arranged in a checkered 
pattern. Each player has 12 men. One set is black, the 
other red. The players sit opposite each other, and each 
arranges his men on the first three rows of black squares. 
Two rows in the center remain open. : 

The player with the black men starts by moving one 
of his men one space diagonally forward toward the red 
checkers. Then the other player moves a red man to- 
ward the black. The men can be moved only forward, 
and only on the black squares. 

The object of the game is to capture all the men of 
the opponent, or to block their progress. If a red man 
moves next to a black man, the black man can jump 
over the red man if there is a space behind the red. The 
red is removed from the board as the black goes deeper 
into enemy territory. More than one man may be cap- 
tured at a time. И 

If a man reaches the back line on the enemy’s side, 
it is crowned and becomes a king. A second checker БВ 
placed on top of the king to distinguish it from the other 
men. | 

A king can move backward or forward one square 
at a time, except when it jumps over one or more ed 

Checkers requires careful planning of moves that W 3 
put the opponent on the defensive, There are no intet 
national rules governing checkers, as there are in che 
Each nation has its own set of rules. Lateran FRANEY 

See also CHINESE CHECKERS. 

CHECKING ACCOUNT. See BANKS AND BANKING 
(How Banks Serve Us); CHECK. А 

CHECKS AND BALANCES. Scc Unrrep STATES 
GOVERNMENT or (Separation of Powers). 


CHEESE 


Kraft Foods; Screen Traveler, Gendreau 


Cheese comes in about 400 varieties and in many different sizes and shapes, above 
left. Rounds of Gouda cheese, above right, fill the Alkmaar market in The Netherlands. 


CHEESE isa nutritious milk product that has been one 
of man's most important foods for thousands of years. 
Itis produced wherever there are animals to be milked. 
Most c сезе is made from cow’s milk. But, in some 
ы people usc the milk of goats, sheep, camels, 
T ien z e Several cheeses of Italy and India 
2н н buff s milk, Laplanders make a hard 
Ta ? "im ar to Swiss cheese, from reindeer milk. 
wrt ен: by nomadic tribes in middle Asia, 
Cee lm on s milk. Shepherds in the mountains 
Aes z ITEECE make a cheese called Feta from 
SOR i ш sometimes from goat’s milk. To produce 
ite уйга and textures, some people mix milk from 

The animals to make their cheese. 

ШО к States and France rank as the leading 
United S сеш Almost every state in the 
сытыы I E € Sm Wi isconsin is the leading 
тоа гаа ME mer leaders include New York, 

P d rss Tennessee, and Indiana. 
Гени mption in the United States totals about 

year for each person. 


Kinds of Cheese 


8 о 20 ае more than 400 kinds of cheese, with over 
community m p s Pape are named for the town or 
cheese may he неп they are made, and the same 
example, Еруу several different local names. For 
“dam in The Ne made in the region surrounding 
Names аў Mar үре is also known by such local 
Some шансы 2 en, Katzenkopf, and Tete de Maure. 
example Hoid E made only for local consumption. For 
and Dus 9, 7jetosl, a Norwegian goat’s-milk cheese, 

e that is similar to 


Queso de 
<ueso de Bola, a Mexican che 


Edam, usually are used only in the areas in which they 
are made. 4 

Cheese makers classify all varieties of natural cheese 
as belonging to about 18 distinct types or kinds. But 
they usually divide all cheeses according to texture, as soft, 
medium, or hard; and flavor, as mild, medium, and sharp. 

Soft cheese includes the ripened cheeses such as Bel 
Paese, Brie, Camembert, and Neufchatel, as well as the 
unripened ones such as cottage, cream, Mysost, and 
Primost. Medium, or semisoft, cheeses are ripened cheeses 
such as brick, Munster, Limburger, and Colby. Hard 
cheeses include such ripened cheeses as Swiss, Edam, 
and cheddar (commonly also called American cheese in 
the United States). 

America’s most important contribution to cheese 
making is process cheese. This type of cheese, first succes 
fully made and sold in 1917, was the most revolutionary 
development in cheese making in hundreds of years. 
Manufacturers blend natural cheeses to make process 
cheese. It has become popular throughout the world, 
because it has uniform flavor, keeps well, and melts 
smoothly when used in cooking. 


How Cheese Is Made 


Methods for making natural cheese vary according 
to the type of cheese. Some processes are not widely 
known. For example, the manufacturing process for 
Тат cheese made by Trappist monks in Savoy, France, 
is a trade secret. But the basic manufacturing processes 
for all cheeses are essentially the same. Usually they 
differ only in the manner in which they are carried 
out. This accounts for the variation in the texture and 
flavor of cheeses. The manufacture of cheddar, or 
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Refrigerated Trucks carry fresh milk from dairy farms 
| to plants, There the milk is made into cheese. 


Matted or Cheddared Curd is cut into slabs with sharp 
5 steel knives. The slabs will then be flattened for milling. 


American, cheese is a typical process. 

Processing the Milk. In the United States, cheese 
manufacturers use fresh, sweet milk that they pasteurize. 
The milk flows from the pasteurizer into stainless-steel 
vats that hold from 8,000 to 20,000 pounds of milk 
each. It takes about 11 pounds of milk to make about 
1 pound of cheese. 

Separating the Curd. To make cheese, the curd, or 
solid parts of the milk, must be separated from the 
whey, or liquid part. Cheese makers use bacteria to 
accomplish this separation. A “starter” culture of lactic- 
acid bacteria is added to each vat. Automatic paddles 
stir the mixture to distribute the bacteria throughout 
the milk. Soon the milk begins to ferment, or ripen. 
Cheese makers then add rennet extract, a substance ob- 
tained from the lining of a calf's fourth stomach. Rennet 
acts as a curdling agent. The paddles continue to stir 
the milk for about three minutes, and the fluid milk 
coagulates into a soft, semisolid mass. This mass is the 
curd. 

Special many-bladed knives cut the curd, first from 
one side of the vat to the other, then across, to form 
thousands of small cubes, about 2 inch square. Once 
more the paddles gently stir the cubed curd and the 
whey. At the same time, the mixture is heated to about 
102°F. to remove any remaining whey from the curd 
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Starter Culture is added to the milk to thicken it, Paddles 
2 rotate in the vat to stir this culture thoroughly into the milk 


An Electric Milling Machine cuts the slabs of curd into 
small pieces and sends them back to the vats for salting. 


6 


c2 Sul i "з = 
LEADING CHEESE PRODUCING STATES AND PROVINCES 


A 4 
Wisconsin...... . 303,000 tons ھ ھ ھ‎ ٤ 


New York........ 50,300 tons 
Missouri......... 47,000 tons 
llinois........... 44,600 tons Ê 
Minnesota......., 36,000 tons 
Ontario. ........33,300 tons 
Tennessee... ... .23,800 tons Ё 
Indiana. ....... -22,000 tons 
Kentucky.........21,200 tons É 


Ohio............19,700 tons É 


Each symbol È stands for 50,000 tons of cheese produced 
each year, 
Based on a 4-year average of government statistics. 


[mni LES RNS  ————= 


3 The Curd Forms and is cut into small cubes with wire knives. 
Then it is heated and stirred to get rid of some of the whey. 


A 
Í. 


4 mee Cheese Mixture becomes firmer when workers push the 
curd to the sides of the vat in the operation called ditching. 


7 ганаа the Curd makes the cheese ready for packing. The 
Paddles automatically mix the salt throughout the vat. 


a ңы. _ 


LEADING CHEESE PRODUCING COUNTRIES 


United States....694,000 tons. ABAABAB 
France. „.......410,000 tons. AABAABA 

ү 
һ...........349,000 tons. AALALA 
Netherlands. ....194,000 tons A SA 


Germany (West), 1 73,000 tons 


Russi 
ЗАА *141,000 tons 
aeu 
l'gentina,, |... . 136,000 tons 


New Zealand... . 109,000 tons 


Great Britain, , 


++104,000 tons 


Deni 
MOK rey, + 104,000 tons 


Each s 

ymbol É> 

each ма stonds for 50,000 tons of cheese produced 
Based on o 4. 


Year average of government statistics. 


Kraft Foods 


8 The Cheese Is Weighed, wrapped in heavy parchment, 
then pressed into metal boxes in the finished cheese block, 


and to develop the proper degree of firmness and acidity. 
Then workers drain the whey from the vat and push 
the curd to the sides. This leaves a "ditch" in the center. 
As the curd mats together, any remaining whey drains 
off through the ditch. 

Workers turn the matted curd several times to allow 
the last of the whey to drain off. Then they place the 
curd in a machine that cuts it into pieces about 3 to 4 
inches long and $ inch thick. They sprinkle the cut 
curd with salt and press it into molds. The molds are 
stacked in a press and kept under great pressure over- 
night. The next morning, the cheese is removed from 
the press and placed in curing rooms. 

Curing. Different cheeses require various lengths of 
time to сше. Cheddar, or American cheese, usually 
cures from 60 days to 2 years. The shortest curing period 
produces cheese of mild flavor and smooth texture. 
Longer curing periods produce cheeses of sharper flavors 
and more crumbly, or dry, textures. 

Texture and Flavor. Cheese makers vary the process 
or the ingredients to obtain different kinds of cheeses. 
They may vary the amount of salt, the temperature, the 
amount of moisture drained from the curd, or the length 
of curing time. 'The kind of mold, or bacteria culture, 
added to some cheeses gives them a distinct flavor. For 
example, Rogusfort, a French cheese, gets its blue- 


397 


СНЕЕТАН 


veined, marbled appearance and sharp flavor from a 
penicillin mold (see RoQUEFORT). T 
Cottage Cheese is the simplest of all checse varieties. 
This soft, uncured cheese has been made in every sec- 
tion of Europe for hundreds of years. In the United 
States, cheese makers make great amounts of cottage 
cheese every year. They make the cheese by adding 
lactic-acid cultures to pasteurized skim milk. 


Food Value 


Nutrition experts classify cheese as a complete protein 
food. In addition to the complete milk protein, cheese 
contains milk fat, vitamins, and calcium, phosphorus, 
and other minerals. Nutritionists consider cheese one of 
the basic seven foods (see NUTRITION [The Basic Ѕеуеп]). 


History 


The art of making cheese is believed to have been dis- 
covered by Asiatic tribes more than 4,000 years ago. 
The knowledge of this art gradually spread from Asia 
to Europe, and was carried to the British Isles by the 
Romans. From there it was taken to the Americas. 
The first dairy cows arrived in America at Jamestown 
in 1611. Critically reviewed by KRAFT Foops COMPANY 

See also CASEIN; FRANCE (Agriculture). 

CHEETAH, or HUNTING LEOPARD, is a large cat of 
the plains of Africa and Asia. It stands 3 to 4 feet high, 
and has a small head and a long, full tail. The cheetah 
has a yellowish color, with black spots over all its body 
except the throat. Its long body and slender legs make 
it the fastest animal known for running short distances. 
It can run at a top speed of about 65 miles per hour. 
Because of this, it chases its prey and does not crouch 
and steal up on it. The cheetah cannot completely 
sheath its claws as most other cats can. 

Some Africans use the cheetah’s skin to make clothes 
for their chiefs. The cheetah is tamed and trained for 
hunting in India. Hunters hold it by a leash and blind- 
fold it until the game appears. When freed, the cheetah 


The Cheetah has blunt claws which cannot be drawn far back 
into the paw like the sharp claws of other cats. The cheetah can 
be tamed and is used for hunting game. 


Newton H. Hartman 
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makes a quick dash for the animal and holds i; don 

Scientific Classification. The cheetah belongs to the 
family Felidae. It is classified as genus Acinonyx, specia 
jubatus. STANLEY P, Yone 

CHEF. Sec RESTAURANT (Career Opportunities), 

CHEKHOV, CHEK awf, or CHEH kuf, ANTON 
PAVLOVICH (1860-1904), was a Russian writer of shor 
stories and plays. His stories are still popular in Russ, 
western Europe, and the 
United States. His plays 
are performed everywhere 
with as much success today 
as when he was alive 

Chekhov’s stories are 
noteworthy for their cop. 
centration on average men 
and women who canno 
seem to understand each 
other and become lonely, 
isolated human beings 
Some of his best-known 
stories include “Kash. 
tanka’’ (1887), “The 
Steppe” (1888), “The 
Party” (1888), “The Duel” (1891), “Ward No. 6” 
(1892), and “The Darling” (1898). 

His plays have little dramatic action and no red 
heroes and heroines. Like the people in his short stories 
the characters in his plays find existence difficult and 
rather meaningless because they fail to understand each 
other in their search for a purpose in life. His most famous 
plays include The Seagull (1896), Uncle Vanya (1897), 
The Three Sisters (1901), and The Cherry Orchard (1904) 

Chekhov was born in Taganrog, on the Sea of Azov. 
He studied medicine at Moscow Univ ersity. While prac 
ticing medicine, he wrote comic skits for newspapers (0 
help support his family. By 1886, he had become known 
as a writer of short stories and decided to devote himself 
to literature. He later concentrated on the plays which 
gained him great fame when performed by the Moscow 
Art Theater. Chekhov died of tuberculosis at the age 
of 44. ERNEST J. SIMON 

CHELSEA, Mass. (pop. 33,749; alt. 10 ft), is an 
industrial city lying next to Boston. It covers less than 
2 square miles between the Mystic and Chelsea rives 
(see MASSACHUSETTS [map]). Ocean-going tankers 
use the Chelsea River to reach large oil-tank farms. 
Factories make rubber heels and soles, elastic webbing, 
women’s shoes, slide projectors, and other products 
Chelsea was settled as a trading post called Winnisimne 
in 1624, and became a city in 1857. ушли J. REP 

CHEMICAL AFFINITY. See ATTRACTION. 

CHEMICAL BURNS. See BURNS AND SCALDS. 4 

CHEMICAL CHANGE. Sce Cremisrey (Chenici 
Changes); Reaction, CHEMICAL, A 

CHEMICAL COMPOUND. See Cremisrtry (Chemical 
Compounds). 

CHEMICAL ELEMENT. See ELEMENT, CHEMICAL, ~ 

CHEMICAL ENERGY, See CHEMISTRY (Use of Energy); 
ENERGY. US 

CHEMICAL ENGINEER. Sce Елхетгуккихе (Kinds) 
CHEMISTRY (Careers in Chemistry). 

CHEMICAL EQUILIBRIUM. Sec Еооплвком, Сн 
ICAL. 


CHEMICAL GARDENING. Scc HYDROPONICS. 


Culver 
Anton Chekhov 


CHEMICAL 
INDUSTRY 


Men and Machines make 
the chemical industry possible. 
A chemical engineer, left, ad- 
jests machinery in a plant that 
mokes raw materials for plas- 
fic. Tall separation towers, 
right, play а vital part in the 
moking of various alcohols. 


CAL INDUSTRY includes the different kinds of 
же тис make products by chemistry. 1 һезе 
e fuels that power rockets and jet air- 
planes, drugs that doctors use to treat diseases, and 
paints that brighten and Wrote "i es SD T 
manmade fibers, a i ш protect our homes. Plastics, 
diet пуз а б nthetic rubber are products of 
farms and garden BU r o are the fertilizers we use on 
dui OEE ate a the insect sprays that kill flies 
duitzy iius Er Mer products of the chemical in- 
This fa Ska detergents, explosives, and dyes. 
substances ү 8, industry transforms many familiar 
takes common М е useful products. For example, it 
into chlorine ра 2d t and uses electricity to make the salt 
to make ie a caustic soda. Chlorine may be used 
changes ani insecticide called DDT. Caustic soda 
x M and vegetable fats into soap. 
only for CH eee а manufactures products not 
‘his is why it i Fa farny but also for other industries. 
grown. The teat "panded rapidly as all industry has 
manufacturing į ea industry is among the five leading 
The lack zi à ustries in the United States. 
Munist nations ee from Russia and other com- 
the chemical pos са it difficult to estimate the size of 
Mate that the Used. in those countries. Experts esti- 
Cent of the ЖОШ: States produces more than 40 per 
about 25 ре s chemicals. Western Europe produces 
per cent of the chemicals, Russia and other 


Allied Chemical Corp.; Texas Eastman Co. 


communist nations about 20 per cent, Japan about 4 
per cent, and Canada about 2 per cent. 


Importance of the Chemical Industry 


In the Home, chemical products help make life easier. 
More than a fourth of our textiles are made from syn- 
thetic, or man-made, fibers such as rayon or nylon. 
Many are “‘drip-dry” materials that need little or no 
ironing. Chemical treatments make cotton and woolen 
fabrics wrinkle resistant, water repellent, shrinkproof, 
and mothproof. Other chemicals simplify dry cleaning 
and lengthen the life of fabrics. 

Synthetic fibers form more than half the rugs pro- 
duced in carpet mills, Much furniture is padded with 
chemically produced foam rubber. Upholstery mate- 
tials include chemically treated, soil-resistant fabrics 
and leatherlike plastics. Home те rigerators are insu- 
lated with foamed synthetic resins. They cool food by 
means of heat-absorbing synthetic refrigerants. Syn- 
thetic finishes make appliances and furniture resist heat 
and stains. Chemically treated wa papers and special 
resin paints provide wall surfaces that can be washed 
(see Resin). Vinyl tile flooring wears well and cleans 
easily. Synthetic waxes, cleaners, and polishes keep 
floors bright and shiny with little effort. Synthetic 
detergents clean dishes and clothes quickly and thor- 
y. Housewives use unbreakable plastic dishes and 
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CHEMICAL INDUSTRY 
cups, and keep foods fresh with plastic wrappings. 

In Health, the production of antibiotics, sulfa drugs, 
and vaccines is the chemical industry’s most dramatic 
contribution. Most medicines and drugs are either 
chemical products or undergo some kind of chemical 
processing. The chemical industry has helped conquer 
such dread childhood diseases as scarlet fever, whooping 
cough, polio, diphtheria, and measles. Chemotherapy, or 
treatment with chemicals, also helps persons suffering 
from arthritis and certain mental illnesses, as well as 
infectious diseases such as pneumonia and tuberculos 
Chemical anesthetics eliminate the patient's pain dur- 
ing surgery, and chemical analgesics ease headaches 
and other minor pains. See DRUG. 

Synthetic vitamins improve nutrition (s VITAMIN). 
Water fluoridation reduces tooth decay (see FLUORIDA- 
TION). Germicides and antiseptics reduce exposure to 
infection by providing better sanitation (see ANTI 
septic; GERMICIDE) Chemical purification of water 
prevents the spread of water-borne diseases. 

In Agriculture, chemical fertilizers enrich the soil and 
enable farmers to produce larger crops. Insecticides, 
fungicides, herbicides, rodenticides, and other chemicals 
protect crops from animal pests and plant diseases. 
Chemical solutions replace soil in Aydrcponic farming 
(see Нурворомісх). Medicines and chemical feed sup- 
plements improve the size and quality of livestock. 

The chemical industry also uses excess and waste 
agricultural products. For example, it makes surplus 
milk into glues, paints, and plastics. Chemical plants 
process the hulls of oats into chemicals used to make 
germicides, fungicides, wood preservatives, and plas- 
tics. Similar uses are made of corn, sugar canc, pine 
trees, soybeans, sugar beets, potatoes, cotton, and 
wastes from meat packing. The chemical industry also 
supplies many of the materials added during food 
processing. 

In Industry. Almost every industrial manufacturer 
uses chemicals. When World War II cut off natural- 
rubber supplies from the Far East, the chemical in- 
dustry learned to make synthetic rubber. Now manu- 
facturers find synthetic rubber better for many purposes. 
Steelmakers use chemically produced metals for alloys. 
Manufacturers of steel products use various chemicals 
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CHEMICAL INDUSTRY TERMS 


Catalyst is a substance that influences the speed of a 
chemical reaction without being changed itself. 

Chemurgy means the industrial use of farm products 
to make chemical products. 

Hydrocarbons are chemical compounds that consist 
only of carbon and hydrogen. They are the basic **build- 
ing blocks" of petroleum, natural gas, and coal. 

Monomer is a compound whose molecules have the 
ability to join with each other into long chains called 
polymers, or with monomers of other compounds to form 
copolymers. 

Organic Compound contains carbon and occurs natu- 
rally in living materials or their products. An inorganic 
compound is one that docs not contain carbon. š 

Petrochemicals are chemicals made from petroleum. 

Pharmaceuticals are chemicals used to treat diseases 
or to improve the health of men and animals. 

Synthetic is a man-made material such as a plastic or 
synthetic rubber. 
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BRANCHES 
OF THE 
CHEMICAL 
INDUSTRY 


Basic 
Chemicals 


Monsanto Chemical Co. 


A Giant Furnace Produces Phosphorus from ores at 0 
chemical plant in Tennessee. Phosphorus is an important basic 
chemical used to make detergents, insecticides, and other product. 


for machining and finishing. The metal industries Ust 
chemicals to extract and purify raw metals. Various 
chemicals, ranging from chlorine and caustic soda t0 
synthetic resins, make paper products possible. _ 

The petroleum industry not only produces chemicals, 
but also uses them. Hydrochloric acid improves the oil 
flow from wells, and chemical catalysts crack, OF break 
down, petroleum into many useful products. The elec 
tronics industry uses chemicals in making electron tubes 
transistors, and other parts. Telephone and radar 8y% 
tems use chemical materials in their constructor 
Printers, publishers, and the television and motor 
picture industries could not operate without chemie i 

It is impossible to calculate the number of јо» 
created by the new products and processes developed b! 
the chemical industry. But in the field of plastic alone 
production in the United States increased from 0 
than 500,000,000 pounds in 1942 to about 5,500.00 
000 pounds by 1960. Plastic materials are made ^ 
about 230 firms. An additional 5,100 companies pos 
ess or make the finished consumer products. 
industry employs over 200,000 persons. 


Intermediate 
Chemicals 


Monsanto Chemical Co. 


Barri 

тее Colored Styrene Plastic are filled at a chemical 

db Бе iB important intermediate chemical, made from coal tar 
roleum, goes to manufacturers of molded products. 


мы Ae pice the chemical industry helps carry 
пег] ма 5 e ЇЧ; оп the sea, and in the air. 
tion а р ke strong and lightweight construc- 
zi bans. AD on antes trucks, planes, ships, 
Koden ties, Roy steel railroad tracks are laid on 
preservatives сы have been treated with chemical 
with asphalt Bs and trucks speed over roads surfaced 
йып. тА concrete, both products of the chemical 
provided by " and automobiles use high-octane fuels 
Themical a Dre processing of crude petroleum. 
cating oil сно the effectiveness of lubri- 
tain тони Marine paints and varnishes con- 
water and barn m a ships from damage by salt 
Chemical E z е 

automobiles гы batteries provide starting power for 
automobile engi trucks. Chemical antifreezes protect 
tain rayon or c mm in cold weather. Rubber tires con- 
cals that tee on cords for strength, as well as chemi- 
inishes, HIR dia, life. In automobiles, synthetic 
tion leathers c plastics, man-made fabrics, and imita- 
Synthetic f ombine style, wearing ability, and luxury. 
loams provide upholstered seats for comfort, 


Finished 
Chemicals 


Monsanto Chemical Co. 


Mixing a Batch of Aspirin requires care and skill, After 
mixing, the powder is formed into the familiar tablets. Aspirin 
and other drugs rank among the most important finished chemicals. 


and cushioned dashboards for the safety of riders. 
In National Defense, the chemical industry produces 
fuels that propel rockets, missiles, and airplanes. It pro- 
vides special aircraft-construction materials such as 
titanium alloys and ceramic-metal combinations. Chem- 
ical companies develop and produce synthetic fluids 
such as silicone lubricants for high-speed aircraft. Com- 
mon products that are vital for other military uses in- 
clude plastics, synthetic rubber, and medicines. The 
chemical industry also develops and manufactures such 
products as explosives, armored clothing, weather- 
resistant clothing, and concentrated food rations. 


Branches of the Chemical Industry 


Materials made by the chemical industry can be 
classified in three main branches: (1) basic chemicals, such 
as inorganic acids, alkalies, salts, and organic chemi- 
cals; (2) intermediate chemicals, such as synthetic fibers, 
plastics materials, fats and oils, and other products to 
be used in further manufacturing; and (3) finished chem- 
icals, such as drugs; cosmetics, soaps, paints, fertilizers, 
insecticides, explosives, and other products ready for 
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use in the home, on the farm, or in manufacturing. 

The chemical industry can also be divided in several 
other ways. One such classification is based on the pro- 
duction of organic and inorganic chemicals. Another 
divides the products into heavy chemicals and fine chem- 
icals, a distinction based on prices and amount pro- 
duced. Fine chemicals are usually more complex than 
heavy chemicals, and are made for special uses. 

The industry also may be classified according to 
product origin. Its branches would include coal chemi- 
cals, wood chemicals, petrochemicals (from petroleum), 
and electrochemicals (made by electricity). Still another 
classification is by end-use, including fiber chemicals, 
fertilizer chemicals, and pharmaceuticals. 

Basic Chemicals are the starting materials for thou- 
sands of other chemical products, They are made from 
raw materials supplied by the earth and the sea, and 
from agricultural products. 

Crude petroleum ranks as the most important raw 
material for basic chemicals. It provides more than half 
the industrial organic chemicals. A few of these include 
ethylene for antifreeze, xylene for paint and synthetic 
fibers, butadiene for synthetic rubber, and cyclohexane 
for nylon. Limestone rock furnishes lime used to make 
soda ash and calcium carbide, from which acetylene gas 
is made. Phosphate rock furnishes phosphates for ferti- 
lizers, detergents, and phosphoric acid. Coal is the 
source of coal tar, the basic material for many dyes, 
drugs, and synthetic vitamins. Sulfur from underground 
deposits is used to make sulfuric acid and sulfur dioxide. 
The chemical industry gets magnesium from the sea 
and obtains iodine from seaweed. Furfural, a basic 
chemical used in plastics, is made from corncobs and 
oat hulls. 

Intermediates. Basic chemicals made from common 
raw materials have limited uses themselves, and are 
usually converted to intermediate chemicals. There may 
be several intermediates between the finished products 
and the various basic chemicals from which they come. 
For example, ethylene, a basic chemical made from 
petroleum, can be made into the plastic called poly- 
ethylene. But it can also be converted to ethylene 
glycol, an intermediate used in the manufacture of 
Dacron fiber. Or, the ethylene glycol may be used 
directly as antifreeze in automobile radiators. 

Finished Products. The chemical industry not only 
makes and sells some materials as finished products, but 
also sells many as raw materials to other manufacturers. 
These manufacturers, such as cosmetic and drug com- 
panies, produce, package, and sell the final product. 

One company’s finished product may thus be an- 
other firm’s raw material. For example, a naphthalene 
manufacturer may sell his product to a phthalic-anhy- 
dride maker who sells anhydride to an alkyd-resin 
maker, who in turn sells resin to a paint company. Each 

step—from coal to naphthalene to phthalic anhydride 
to alkyd resin to paint—represents the finished product 
of a different manufacturer. 


Making Chemical Products 


The manufacture of chemical products involves sev- 
eral basic steps: (1) research, (2) gathering raw materials, 
(3) manufacturing processes, (4) disposing of wastes, (5) 
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safety precautions, and (6) distribution and selling 
Research. The chemical industry spends a higher 
percentage of its income for research and employs twice 
as many scientists as any other industry. The chief 
reason for this emphasis on research is that the chemical 
industry is highly competitive. Chemical companies 
spend millions of dollars every year to develop new o 
improved products, or more efficient production proc. 
esses. Most of this research is applied research that aims 
to improve processes and products or to develop new 
ones. But the chemical industry also conducts base 
research, which has no goal other than to increase 
knowledge about chemistry. See RESEARCH, 


Chemical research seeks the needs of various many 
facturers and tries to satisfy them. Old-fashioned putty, 
for example, dried up and fell out of windows. Research 


developed new synthetic-rubber sealants that replaced 
putty and made possible today's glass-and-steel-wall 
skyscrapers. Years ago, the best paint was white lead 
thinned with linseed oil. This mixture had a strong 
smell and dried slowly. Research chemists developed 
new paint resins that can be thinned with water and 
that dry in half an hour. Housewives can wipe these 
new paints clean with a damp cloth. 

Gathering Raw Materials. Chemical companies try 
to locate their factories near the necessary raw mate- 
rials. For example, petroleum and natural gas are two 
of the most important raw materials of the chemical 
industry. Because of this, many chemical plants stand 
near the oil fields of the southwestern United States. 
Water, another important raw material, plays a part in 
some chemical reactions. But its chief uses are for cool- 
ing, washing, and diluting chemical products. Because 
of the importance of water, chemical companies often 
locate their plants near rivers or lakes. Chemical fac 
tories also operate near forests and mines which provide 
such raw materials as wood, sulfur, limestone, and sand. 

Manufacturing Processes. Chemists conduct most of 
the research done by the chemical industry. But when 
a company decides to manufacture a research-discov 
ered product, it calls on chemical engincers to reproduce 
the chemists’ laboratory procedures on a commercial 
scale. The engineers do this by breaking down the 
laboratory procedures into a series of physical oper 
tions and chemical processes. Each of these operations 
and processes is carried on by units of equipment. In 
the planning stages, a chemical engineer may use stand- 
ard pieces of equipment, such as pumps, kettles, filters 
and stills. After the engineer has completed his plan- 
ning and testing with the smaller standard equipment, 
he may choose large commercial equipment or desig? 
special equipment for his manufacturing firm. This 
equipment is designed to carry out cach step 1? the 
most efficient manner possible. es 

Certain physical operations put the raw materials into 
the proper form and bring them to the right location 5 
that chemical processes can change them into the fina 
product. Typical physical operations include heat 
transfer, fluid flow, evaporation, drying, crushing 4 
grinding, and filtration. Chemical processes include ester 
cation (formation of an ester from the reaction of an 20 
and alcohol), hydrolysis (splitting a compound into 16 
parts by adding water), and polymerization (making 
larger, more complex molecules out of smaller on 

Disposing of Wastes, Chemical plants must dispo? 


da variety of waste products. These include impurities 
separated from raw materials, intermediates, and final 

ducts; and undesirable by-products that form during 
the reactions. Some of these by-products may be gases 
ec dusts. Others may be solids or liquids that must be 
discarded. In the United States, chemical companies 
gend between $40,000,000 and $80,000,000 a year to 
dispose of wastes that would pollute the air and water 
supplies. For example, they use special equipment 
called hoods to trap dust particles, and burn waste vapors 
ю tum them into water vapor and harmless gases. 
Through its industry-w ide association, the chemical in- 
dustry works with federal, state, and local authorities to 
reduce this problem. Sce Arr POLLUTION; POLLUTION. 

Safety Precautions. Many persons mistakenly believe 
that а chemical plant is an extremely dangerous place. 
But employees in these plants are actually safer at work 
than when they are walking across the street, driving 
their cars, or working arc jund their homes. 

Accidents occur only when someone makes an error, 
when a piece of equipment fails, or when a material 
believed safe proves to be dangerous. For example, 
chemists believed that ammonium nitrate was a safe 
material until a shipload of it blew up in the harbor of 
Texas City, Tex., in April, 1947- The explosion killed 
361 persons and destroyed much of the town. Such 
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TEN LEADING CHEMICAL INDUSTRY STATES 


New Jersey. .$1,238,000,000 
New York. ,... .932,000,000 
Texas... ......879,000,000 
Illinois... ......713,000,000 


Оһо..........613,000,000 


6600000055 


Pennsylvania....601,000,000 660666 
Michigan. .. .... 508,000,000 4222 
Теппеззее..... .490,000,000 42224 
Саййотїа...... 484000000 2224 
Virginia........448,000000 22224 


Each symbol & stands for $100,000,000 of volue added by 


manufacturing. 


Based on government statistics for a 4-year period. 
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Company Sales Assets 

E |. du Pont de Nemours and Company $2,114,323,000 $3,011,460,000 84,561 
Union Carbide Corporation 1,531,344,000 1,632,250,000 58,517 
Allied Chemical Corporation 719,662,000 785,253,000 30,300 
Dow Chemical Company 705,442,000 859,081,000 27,100 
Olin Mathieson Chemical Corporation 702,032,000 839,170,000 38,000 
Monsanto Chemical Company 615,377,000 741,707,000 19,317 
American Cyanamid Company 583,575,000 630,082,000 28,500 
National Lead Company 530,551,000 380,511,000 21,326 
Food Machinery and Chemical Corporation 342,923,000 301,042,000 15,847 
Hercules Powder Company 283,650,000 212,878,000 11,221 
Source: August, 1960, Fortune Directory of the 500 Largest U.S. Industrial Corporations 


accidents resu 
causes and to 


t in intensive research to discover the 
кча prevent similar tragedies. 
_ Distribution and Selling methods in the chemical 
үм vary as widely as do the products. A poly- 
a lene maker, for example, may build his factory 
"d an ethylene plant so that he can obtain his raw 
nis by direct pipeline. Bulk quantities of basic 
dia t are usually distributed by pipeline, railroad, 
Bellis P. Smaller quantities go in tank trucks, 
ШШЕ S, ies drums, or paper bags. Chemical man- 
ан. Si directly to large customers and also to 
Шс T$, ‚с; and other middlemen who handle 
mally 9 smaller customers. The middleman nor 
the ysin carload amounts, then packages and sells 
Product in smaller amounts. 


The Chemical Industry Around the World 


ү чы States, ‘The American chemical industry 
plants, The w than 830,000 workers in over 12,000 
ent йш factories produce more than 8,800 differ- 
cause th Е industry has reached this great size 
ized nation hited States is the most highly industrial- 
Materials а and has a rich supply of such valuable raw 
5 as sulfur, petroleum, coal, and natural gas. 
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CHEMICAL COMPANIES ————— — — 
Employees Founded Headquarters 


1802 Wilmington, Del. 
1898 New York City 
1920 New York City 
1897 Midland, Mich. 
1892 New York City 
1901 St. Lovis 

1907 New York City 
1891 New York City 
1884 San Jose, Calif. 
1912 Wilmington, Del. 


TEN LEADING CHEMICAL INDUSTRY COUNTRIES 


United States... $9,443,629,000 
Germany (West).. 1 ,545,851,000 
Great Britain... . 1 л 62,251,000 
Мају. о.е" 87 5,982,000 
France... ennt 830,179,000 
Canada... 602,785,000 
Јарап.. 5.5... 523,926,000 
Меїһепапдз...... .217,664,000 
$роїп..... т.2001 14,000 

N 98,949,000 


Argentina. « ++ 


Each symbol Û stands 
manufacturing. 


2222242222 
222222424 


222‹ 
22: 
22 
$i 

3 

5 

{ 

4 

i 


for $500,000,000 of value added by 
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A Chemical Company Laboratory of the 1880's Contained Crude Equipment Compared to that Used Today. 


But chemical firms must import such raw materials as 
barite (for barium chemicals), bauxite (for aluminum), 
and chrome ore. The chief chemical exports include 
plastics, organic intermediates, pharmaceuticals, in- 
secticides, lubricating and fuel-oil additives, and carbon 
black. The main chemical imports include sodium 
nitrate, benzene, and coal-tar medicines. 

Canada has a large supply of valuable raw materials 
and ranks as a leading exporter of basic chemicals. Its 
resources include the petroleum deposits of Alberta, the 
forests of British Columbia and other provinces, and 
rich mines of nickel, copper, gold, zinc, and other vital 
metals. The Canadian chemical industry employs about 
52,000 workers in more than 1,000 factories. It pro- 
duces over $1,000,000,000 worth of chemicals and allied 
products cach year. The chief chemical products of 
Canada include acids, alkalies, and salts; paints, var- 
nishes, and lacquers; and fertilizers. 

Russia and Eastern Europe. Russia probably ranks 
second to the United States in chemical production. It 
concentrates on industrial and agricultural chemicals 
such as soda ash, sulfuric acid, and fertilizers. But 
Russia produces only about a fourth as much plastics as 
does the United States. Some of the other communist 
nations of Europe, especially East Germany, Poland, 
and Czechoslovakia, were important chemical pro- 
ducers before World War II and have rebuilt their 
industries. Polish chemical production, which has 
gained spectacularly since World War II, consists 
mainly of basic chemicals. The industry in East Ger- 
many is more diversified. 

Western Europe. The chief chemical producers of 
western Europe are Great Britain, West Germany, 
France, and Italy. Because these nations have little oil, 
their organic chemicals are based chiefly on coal tar 
rather than on petroleum. Germany has won fame for 
its variety of complex coal-tar dyes and drugs. All four 
countries are developing petrochemical industries. 
Switzerland is an important exporter of dyes and phar- 
maceuticals. 

Asia. Japan ranks as the only important chemical- 
producing country in the Far East. The Japanese chem- 
ical industry was one of the five leading producers 
before World War II. Immediately after the war, the 

Japanese concentrated on fertilizers and industrial 
chemicals. Today, their plants are also making plastics 
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and other consumer products. Indi. is building is 
chemical industry, and Israel, South Arica, Korea, and 
Communist China also have some chemical production 

Latin America. Most Latin-Amcrican nations have 
little industry of any kind, and serve chiefly as pro 
ducers of raw materials for chemicals. Mexico has rich 
sulfur and petroleum deposits, and Venezuela is à 
major petroleum producer. Brazil is developing a steel 
industry that will probably encourage the growth of its 
chemical companies. 


History 


The development of chemical manufacturing de 
pended on the development of chemistry. Until the 
1600's, chemical knowledge had not progressed much 
beyond the ancient Greek classification of the elements 
as earth, air, fire, and water. During the 1600's and 
1700's, Robert Boyle, Joseph Priestley, Karl W. Scheele, 
Antoine Lavoisier, and other scientists laid the founda- 
tions for modern chemistry and the chemical industry. 
See Cuemistry (History of Chemistry) н 

Early Developments in the American chemical i 
dustry came in the field of inorganic chemicals. The 
English colonists needed common chemicals to preserve 
meat and other foods, to dye fabrics, and to make gun: 
powder and soap. In 1635, John Winthrop, Jt» opened 
America’s first chemical plant in Boston. He produced 
saltpeter for gunpowder and alum for hide tanning. But 
most of the chemicals used by the colonists came from 
England, France, and Germany. By 1750, the colonies 
exported some potash to England. In 1790, Samuel 
Hopkins of Philadelphia received ihe first United 
States patent for a potash-manufacturing process Dur 
ing the 1800s, the American chemical industry grew a 
include plants for the manufacture of such inorganic 
compounds as sulfuric acid, white lead, and lye- 

Organic chemistry became prominent after 18: 
1900, coal-tar dyes, drugs, and intermediates were being 
manufactured in Germany, France, and England. Dis 
coveries of this period included the first coal-tar dye y 
William H. Perkin (1856), nitroglycerin explosives V 
Alfred B. Nobel (1862), Celluloid plastic by Joh? | 
Hyatt (1869), electrolytic aluminum by Charles ^ : 
Hall and Paul Héroult (1886), Bakelite resins by И 
Н. Backeland (1909), and synthetic ammonia by n 
Haber (1910). 


50. By 


1 and Il. At the beginning of World War 
ed States produced more sulfuric acid and 
d England, Germany, and France com- 
f the American chemical industry was still 
Samal. The outbreak of the war and the British 
E of shipping prevented the importation of 
ves and drugs into the United States. To 
"mibstitutes to meet this lack, the American 
al industry expanded rapidly. It conducted re- 
Dn new and iiproved products and processes, 
many new plants. The synthetic-organic and 
nical industries began to develop. 

ye 1920's brous! | the development of synthetic 
sand fibers. | lic first commercial production of 
micals begat: in 1923. Shortly afterward, the 
began to produce synthetic ammonia and 


from nitrogen in the air. 
War II challenged the American chemical 
fry to produce i tremendous supply of war mate- 
[суу plants wert built to meet munitions demands, 
у synthetic rubber, and to participate in the 
bomb program. Wartime use proved synthetic 


to be as useful as, and in many cases superior 
ural materials. This led to a large postwar de- 
for such synthetics as nylon and rubber. The 
of silicone materials first developed to 
de heat-resistant lubricants, insulations, and resins 
ilitary equipment — became a multimillion-dollar 
Developments. Outstanding chemical devel- 
since World War II include polypropylene 
polyester fibers such as Dacron; acrylic fil 

as Orlon, Dynel, and Acrilan; tranquilizers for 
emotional disorders; polyurethane and polycar- 
plastics; and reinforced plastics made from glass 
and polyester resins for use as construction mate- 
All phases of chemistry have shared in the growth, 


have expanded the fastest. — Howarp C. Е. JOHNSON 
ited Articles. Sec Applied Chemistry in the CHEM- 


‘section of the READING AND Srupy Gute. See 
wing articles: 


IMPORTANT CHEMICAL PRODUCTS 


Dyes and Dyeing Insecticide 
Explosive Nitric Acid 
Fertilizer Paint 

Fiber Petrochemicals 
Fuel Plastics 

Glue Rubber 
Hydrochloric Acid Sulfuric Acid 
Ink Synthetics 


IMPORTANT CHEMICAL RAW MATERIALS 


nches of the Chemical Industry 
asic Chemicals C. 
. Intermediates 


the plastics, pharmaceutical, and petrochemical 


Petroleum 
Salt 
and Forest Products Sand 
Sulfur 
` Outline 
s Ке of the Chemical Industry 
а 3 the Home D. In Industry 
B. In Health E. In Transportation 
Agriculture F. In National Defense 


Finished Products 


A. Research D. Disposing of W. 
B. Gathering Raw E. Safety е 
c ани F. Distribution and 
Processes. : 
Me e United States a 
ni Ж. 
Xm oen] 
C. Russia and m F. Latin America 
Europe 
V. History 
Questions 
What chemical-industry products do find i 
home? In school? On a farm? i айс. ле 


How docs the chemical industry help your doctor? 

Why would a chemical company build its factory near 
a river? 

What is the difference between basic and finished 
chemicals? 

Why does research play an important part in the 
chemical industry? 

How did World War I affect the chemical industry? 
How did World War II affect it? 

What is the most important raw material for basic 
chemicals? 

How does the work of a chemical engineer differ from 
that of a chemist? 

Why has the chemical industry grown to its present 
size in the United States? 

What country is the most important chemical pro- 
ducer in the Far East? 

CHEMICAL SOCIETY, AMERICAN. Sce AMERICAN 
CHEMICAL SOCIETY. 

CHEMICAL WARFARE is conducted with chemicals 
which produce poison gas, fire, and smoke. All soldiers 
are given training in the use of gas masks and in other 
protective measures against chemical warfare. 

As early as 500 B.C., sulfur and pitch were mixed to- 
gether, set aflame, and hurled at besieged cities. Greek 
fire was used by the Byzantine Grecks of the Middle 
Ages (see GREEK Fire). The German use of chlorine gas 
in 1915 opened modern chemical warfare. ۴ 

Fire, one of the oldest weapons, has been used with 
awesome results. The flame thrower is one of the most 
spectacular and effective weapons of chemical warfare, 
especially against enemy gunners hiding in pillboxes. 
Incendiary bombs containing jellied gasoline, magnesium, 
oil, or Thermit (a mixture of aluminum and a metal 
oxide), were dropped during air raids in World War II. 
These bombs scattered intensely hot flames over wide 
areas. Thermit bombs сап burn through steel. The burn- 
ing agent called white phosphorus has proved to be an 
important chemical-warfare weapon. 


the movements of troops or 


of great value in World War II landing actions. Colored 

smoke was used for signaling. ROBERT COLBORN 
Related Articles in WORLD Book include: ss 

Army, United States apalm 
(Chemical Weapons) age tice 

Bomb (Other Types) Poison Gas 

Chlorine Tear Gas 


Flame Thrower 
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Ewing Galloway 


CHEMISTRY, KEM is trih, is the science of the make- 
up of substances and the changes that take place in 
them. The knowledge of the changes or transformations 
in substances is very important for two reasons. These 
changes can be controlled to produce new substances, 
such as plastics and drugs, for man’s use. And these 
changes often give off energy which can be used to run 
automobiles and other machines. The knowledge of the 
structure of substances is important because it helps 
man to control and understand the changes in them. 

The world is full of the examples of chemical change. 
Iron rusts. Coal burns in the furnace and changes itself 
into ash, water vapor, and gases. When certain chemi- 
cals are placed together in a zinc container and a car- 
bon rod is inserted, the changes of the chemicals pro- 
duce electric current which can light a flashlight. The 
food that living beings eat is changed chemically inside 
their bodies to give them energy and to make flesh and 
bone. 


Importance of Chemistry 


Chemistry has made many important contributions to 
modern life. A brief summary of only a few of the ways 
in which chemistry enters into man’s daily life can be 
discussed in terms of the volumes which make up THE 
Wor pb Book ENCYCLOPEDIA. The binding of these books 
has been changed from natural raw materials by the use 
of chemical processes. The cover has been colored with 
dyes that chemistry has developed. The paper in these 
volumes is made from wood. Several chemical processes 
have been used to change wood into the paper. The 
paper has been especially sized (another chemical proc- 
ess) so that the print looks better and is easier to read, 
The ink which is used for printing has been developed 
by chemical processes. It contains special driers and 
chemicals which make it permanent. Many of the pic- 
tures in this encyclopedia were obtained through pho- 
tography, which is basically a chemical process. The 
type and presses which print the encyclopedia are made 
of metal. These metals had to be taken from their ores 
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Modern Chemists help explain our world, They vei 
4 improve and create materials to meet our changing nena 


by chemical processes and alloyed by similar process 
so that they would be suitable for use in various open 
tions of printing. r 

Many other objects and activities which enter is 
our daily lives could be analyzed in the same way. fy 
the purposes of summarizing, the ‹ ntributions of ches 
istry to human welfare can be best described under» 
few broad headings. 

Health. Chemistry has attacked t 
ing disease and keeping man heal! 
studying the chemical processes that take place 
normal and diseased bodies, it hus been possible y 
learn much about these processes апа devise ways d 
controlling them. Chemistry has bccn particularly hdp 
ful in discovering how the human body uses foods and 
what foods are necessary for good health. The natured 
vitamins and their importance have been explored by 
chemical means. Chemistry has also discovered ways d 
fighting the bacteria which cause disease. Antisepá 
that prevent the growth of germs have been developed 
by chemical means. The whole method of treating die 
ease by means of drugs is called chemotherapy. It has 
produced such important medicines as the sulfa dmg 
and has helped in the purification of penicillin. Chem 
istry has helped produce the anesthetics that make su 
gery less painful today. Many synthetic drugs have bees 
developed to replace drugs obtained from plants азё 
animals. In this way atabrine has been developed asa 
substitute for quinine, and the chemical structure @ 
quinine itself has been duplicated in the laboratory 
Public health in general has been improved by chem 
cal means of purifying the water supply. 

Use of Energy. Chemistry has increased the sources 
from which man can obtain energy in order to do work 
High powered gasoline has been obtained by chemical 
processes. Automobile storage batteries have resulte 
from research in chemistry. The present-day electne 
light bulb has resulted from the study of the vanos 
chemical elements that could successfully be used 0 
produce light at the least cost. One of the most 1m 
portant ways in which chemists are helping to produce 
energy is by developing the alcohol obtained fom 
plants into an important source of fuel. : 

The outstanding use of chemistry in producing en! 
in various forms has been in the development of the 
uses of coal. The burning of coal in itself is a chemical 
process. Coal can be heated in order to produce coke. 
which becomes an important fuel in heating homes 
in heating metals. When coal is heated to turn it "® 
coke, another fuel called coal gas is obtained. This £^ 
can be sent through pipes and burned as fuel for пабу 
and cooking. This process also yields ammonia (whic 
can be turned into fertilizer) and many other import? 
drugs such as benzene, toluene, phenol, naphthalene 
anthracene, and creosote oils. These chemicals C, X 
turned into hundreds of valuable products including 
dyes, plastics, drugs, perfumes, flavors, and explo 

Use of Substances. Through chemistry, man has E. 
veloped thousands of new substances for his E 
Metals of many kinds have been obtained from | de 
ores. The use of iron, copper, and many other 0 é 
metals has been improved. New metals, such as ш 
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in many way 


CHEMISTRY IN EVERYDAY LIFE 


The world in which we live would be a very different ploce if chem 
and chemistry were not on important port of it. Chemistry helps 
nbat disease through the use of drugs and medicines. If hos 
ved health through the discovery of vitamins and essential food 
nents. Without it, many fuels and types of energy on which the 
i of industry depends would not be available. In the foctory, it 
nade possible the use of о large number of new metal: ond 
ands of new substahces which influence many phases of our fiver. 
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DISCOVERIES IN CHEMISTRY 


пи 


The Study of Gases by Robert Boyle, an English scien- 
tist who lived in the 1600's, laid the foundations for the 
scientific method as it is applied to chemistry today. 


Oxygen Is Absolutely Necessary before any substance 
can burn. This fact was discovered by Lavoisier in 1774. 
Later, during the French Revolution, he was executed. 


nesium, aluminum, and cadmium, have been di 
covered and made useful. The known metals have beea 
made into alloys with important and special uses, 

Other minerals than metals have been changed by 
chemistry. Glass of various kinds has been made from 
sand and limestone. Limestone and clay have bees 
combined to produce cement, which is essential in cop. 
struction work. Sulfur has yielded sulfuric acid, one of 
the most widely used of all chemical compounds. Com. 
mon salt has yielded sodium, chlorinc. and other com. 
pounds of many and wide uses. 

New substances have been developed by recombining 
and rearranging chemical elements. Plastics by the hun- 
dreds enter into man's daily life. The farm has been 
made to produce raw materials for industry instead of 
producing only food and clothing for inan as it has in 
the past. The raw materials for many plastics are grown 
in the soybeans and other crops raised on the farm. Use- 
ful plastics have been produced from such substances as 
milk and the parts of plants formerly wasted. 


Kinds of Chemistry 


There are many different kinds of chemistry, each of 
which is devoted to studying certain special activities. 
Organic chemistry studies the chemistry of almost all 
compounds which contain the element carbon. Inor 
ganic chemistry concerns itself with all other compounds, 
Analytical chemistry is devoted to analyzing substances 
and finding out what they are made o!. There are two 
main kinds of analytical chemistry. Quantitative analy- 
sis is used to tell how much of certain substances is pres- 
ent in a certain compound or mixture. Qualitative 
analysis tells exactly what elements and compounds are 
contained in the mixture. In a branch of chemistry 
called microanalysis, extremely small amounts of sub- 
stances are analyzed. 

Other main branches of chemistry are called physical 
chemistry and biochemistry because they use some of 
the methods and facts in the sciences of physics and 
biology. Physiological chemistry is a branch of chemistry 
that studies the chemical basis for the activity of the 
body. These branches also illustrate the fact that 
sciences are not independent but are each related to the 
others. A knowledge of chemistry is used in physics, 
medicine, botany, zoology, and even in astronomy. In 
turn all these sciences have made contributions to the 
growth of chemistry. 


The Chemical Elements 


Everything in the world is made up of 102 basic 
chemical elements. These elements combine to form 
the tissues in the bodies of living things, the substances 
that make up the earth, and even the air we breathe. 
Some of the elements are familiar substances, such 48 
gold, silver, and iron. Each known element is rep" 
sented by a standard symbol. These symbols are letters 
based on the present or older name of the element. 
complete list of the symbols, together with a list of the 
elements themselves, will be found in the article 
ELEMENT, CHEMICAL. 

The elements themselves are made up of atoms, 
which are the smallest particles into which an element 
can be divided and yet retain its properties and chai- 
acteristics. The atoms of an element are the smallest 
particles that take part in chemical changes. 


The Atomic Theory was first developed in 1803 by John 
Dalton, an English chemist, who was a Quaker schoolmaster. 
This theory explained much about chemical reactions. ' 


DISCOVERIES IN CHEMISTRY 


Atoms themselves are made up of several smaller par- 

. 1 The most important of these particles from the 
s + of view of chemistry are electrons, protons, and 
* trons. Protons and neutrons are found in the nucleus 
r on atoms. A proton has a positive electrical charge, 
ind is about 1,840 times as heavy as the electron, which 
has а negative electri -al charge. The neutron is about 
wy as the proton and has no electrical charge at 

|. Electrons are tin particles of negative electricity 

that revolve around the nucleus. Atomic weights of the 
atoms are weights that show the relationships between 
the weights of the various atoms. Oxygen is arbitrarily 
given an atomic weight of 16, and the other atoms are 


ranked as they are heavier or lighter than oxygen. The 
atomic numbers of th elements are those which rank 
the atoms between hydrogen, the lightest element, and 


uranium, the heaviest of the naturally occurring ele- 
з. Hydrogen has an atomic number of one, 
uranium an atomic number of 92. The atomic numbers 


are based upon experiments that an English scientist, 
Henry G. J. Moseley, conducted in 1914. He placed 
atoms of each of the then known elements as targets in 


The Periodic Table, by means of which the relations 
between the elements can be expressed, was developed 
in 1869 by Dmitri lvanovitch Mendeleey, a Russian scientist. 


an X-ray tube. He found that the X-rays given off by 
each different element had different wave lengths. The 
difference in wave lengths was caused by the amount of 
the positive electrical charge in the nucleus of the atom. 
Therefore the atomic number of each of the elements 
represents the positive charge on the nucleus of the 


atom of that element. 


Chemical Compounds 


Every substance in the earth is either an element, a 
compound of elements, or a mixture of various elements 
and compounds. \ substances found in nature are 
mixtures. The pr ion of the elements found in a 


mixture may vary through a wide range. A compound is 
composed of two or more elements with the same ele- 
ments always present in the same compound, and al- 
ways in the same definite proportion. Pure water, for 
example, is always а compound composed of the gases 
oxygen and hydro Oxygen always makes up 88.81 
per cent of the weight of pure water, while hydrogen 
makes up 11.19 per cent. Other common compounds 
ы sl salt, composed ûf аа chlorine, and ease was greatly expanded by Paul Ehrlich, a German. 
baking soda, which is always made up of sodium, hy- it was he who discovered salvarsan in the year 1909. 
drogen, carbon, and oxygen. Table sugar is a compound 5 ` 
of carbon, hydrogen, and oxygen. Several hundred f$ | Diar N 
thousand compounds have already been analyzed and 
described. Some of these occur in nature; others have 
been made for the first time in the laboratory. 
Compounds often have properties unlike those of the 
elements of which they are made. Hydrogen is an ex- 
ee gas when it is mixed with the oxygen in the air. 
М ygen is the gas that is needed for burning. Yet water, 
ae compound of these two gases, will not burn 
Sa шеп for putting out fires. Table sugar tastes 
taste i the three elements that compose it have no 
but Ae apa ens Man needs table salt to keep healthy, 
tremel а salt is made of two elements that are ex- 
F y poisonous. | 
hier for Compounds. The elements present in a 
formula f Ae noted by their sym vols. For example, the 
ee d salt is NaCl. The Na is the symbol for so- 
dic. 15 СІ the symbol for chlorine. Formulas may 
Contain a figure which indicates the number of the 


The Use of Chemicals to kill the germs that cause dis- 


The New Element Radium was discovered in 1898 by Maric 
Curie and her husband Pierre Besides its use in medicine, it 
led to new knowledge about the inner structure of the atom. 
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atoms of the elements present. Thus Н:О, the formula 
for water, indicates that water is a compound made up 
of two atoms of hydrogen and one of oxygen. 

When two or more unlike atoms combine into a com- 
pound, the resulting unit is called a molecule. Mole- 
cules are also formed when two or more like atoms are 
together. These are molecules of elements. 

The atomic weight of hydrogen is 1.008, the atomic 
weight of oxygen is 16. Therefore the weight of a mole- 
cule composed of two atoms of hydrogen and one of oxy- 
gen is 18.016. From the known atomic weights, we can 
calculate the percentage, by weight, of each element 
present in the compound. Hydrogen is 2.016/18.016 of 
the weight of water. Translated into percentages, this 
gives the figure 11.19 per cent. Therefore water is 11.19 
per cent hydrogen. 

Valence is a property which determines how the 
atoms combine in compounds. It is determined by the 
number of electrons in the outer ring surrounding the 
nucleus of an atom. It can be explained by considering 
four different compounds containing hydrogen: hydro- 
chloric acid (НСІ), water (НО), ammonia (NH;), and 
methane gas (CH,). These compounds show us that one 
atom of chlorine combines with one atom of hydrogen, 
onc atom of oxygen combines with two atoms of hydro- 
gen, one atom of nitrogen combines with three atoms of 
hydrogen, and one atom of carbon combines with four 
atoms of hydrogen. From this we can say that the va- 
lence of chlorine is one, the valence of oxygen is two,the 
valence of nitrogen is three, and the valence of carbon 
is four. By definition, the valence of any particular ele- 
ment is the number of atoms of hydrogen that one atom 
of an element can hold in combination, or displace from 
a compound. Groupings of atoms within compounds are 
called radicals. These groupings such as unions of sul- 
fur and oxygen (SOs) and (SO,) have their own va- 
lences, while the atoms of which they are made also 
have their own valences. 

There are two kinds of valence, positive and nega- 
tive. These terms refer to the electric charge carried by 
an element or radical when it is part of a chemical com- 
pound, A positive or negative valence can be marked 
on an atom in order to indicate its valence. Thus zinc 
is marked Zn which means that it has a positive va- 
lence of two, while one radical composed of phosphorus 
and oxygen is marked PO; ~~ to show that it has a nega- 
tive valence of three. Some elements have a variable 
valence. Mercury and copper, for example, have va- 
lences of both 1 and 2 and iron has valences of 2 and 3. 
Variable valences are illustrated in such compounds 
as HgCl and HgCle, in which one atom of mercury 
combines with one or two atoms of chlorine respectively. 

Elements and radicals which have a valence of posi- 
tive one are sodium, potassium, silver, copper, hydro- 
gen, mercury, and the ammonium radical, NH4. Cal- 
cium, barium, zinc, magnesium, copper, mercury, and 
iron have valences of positive two. Aluminum, iron, 
antimony, and arsenic have valences of positive three, 

Negative valences of one are found among such ele- 
ments as chlorine, bromine, iodine, and hydroxyl radi- 
cal (OH). Oxygen, sulfur, the sulfate radical (SO;) and 
the sulfite radical (SO3) have valences of negative two. 
Nitrogen has a valence of negative three. 
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From the knowledge of such valences we can sug 
that the formula for potassium bromide is KBr, the @ 
mula for calcium oxide is CaO, and the formula 
aluminum chloride AlCls. In these cases calcium, wi 
a positive valence of two, combines with oxygen, 
has a negative valence of two. Potassium, which hag 
positive valence of one, combines with bromine, wh 
has a negative valence of one. Aluminum, which h 
positive valence of three, combines with three atoms) 
chlorine, each of which has a negative valence of q 
Actually all formulas are determined by experime 
Valence aids one in remembering these formulas, 

Groups of Compounds. More organic compoundsth 
inorganic are known, although the borderline betwe 
the two groups is not distinct. Calcium carbon 
(СаСОз) contains carbon but is usually classed as 
inorganic compound because it has properties 
those of most organic compounds and because it co 
monly occurs as a mineral in the form of limestone, 

The large number of carbon compounds is explain 
by the fact that carbon atoms are able to attach the 
selves to each other as well as to atoms of other elemen 
In organic chemistry, structural formulas are used | 
show the way the atoms form molecules. The struc 

H 
formula of methane (CH) is written H-(-H. The 
H 


drawn between the five atoms represent the bonds) 

valence. Each hydrogen atom has a valence of one al 

the carbon atom has a valence of four. The structui 
HH 

formula of ethane (C2H6), is written H-C.C-H, whid 
HH 


shows one of the ways that carbon atoms unite with ead 
other. In ethylene (CoH4) the carbon atoms are hd 


HH 
with a double bond С=С The structural formula of 
HH 
gas acetylene (СНз) shows a triple bond between th 
carbon atoms thus, H-C=C-H. 

The structural formulas of compounds have been dë 
termined by investigating their chemical reactions. Ont 
of the most important structural formulas discovered 
was the benzene ring, which is the basis of much mode m 
work in organic chemistry (see BENZENE). In addition 
structural formulas are useful because there are a grea 
many cases in which organic compounds will ý 
exactly the same percentage of the various elements 1 
their make-up and yet will differ in their chemical prop 
erties, An example of this difference lies in the com 
pound butane (C,H). Normal butane has the ste 
tural formula HHHH 

H-C-C-C-C-H. 
tan The other kind of butane 
called isobutane, has the structural formula 


Chemicals which have the same number and kind of 
atoms but different structures are isomeric compounos i 
Inorganic compounds can be divided into four larg" 
classes. These classes are the oxides, the acids, the bases: 


E 
tudents in High-5chool Chemistry Laboratories Perform Experiments Demonstrating Che 


nd the salts. The oxides are compounds of oxygen and 
A other element. Most of the elements except the 
rai ; form one or more oxides, Many of these ox- 
зм have valuable uses. Acids are compounds of hydro- 
hing CU m l^ments. Most acids also contain 
sith КЕ a. comp »unds of hydrogen and oxygen 
ERR а 4 An aim photeric compound is а compound 
TE big an acid or a base. When an acid and 
feo Ys c тарап water and a salt are formed. 
gether, кура s s n there are acids and bases alto- 
м nS. Р E composed of two elements and 
T Mire of a metal with any nonmetal except 
ion to the ao gen ever, also contain oxygen їп ad- 
О metal and the nonmetal. The most 1m- 
groups of о ic compounds are hydrocarbons, 


arbohydra 
к ydrates, alcohols i з TRIS 
and ketones, hols, organic acids, esters, aldehydes, 


i 


Chemical Changes 


(o H 

a os M may take place under various cir- 
RUE id ments may change chemically when 
Pounds, Genel ane with each other, or with com- 
Pounds decom em changes aip take place when com- 
Ting about о | ometimes energy is necessary to 
changes give seis | changes. In other cases chemical 
Chemica] changes sone TBY. Г he energy accompanying 
tlectricity which Er usually in the form of heat, light, or 

orexample, hi pu pu absorbed or given off. н 
0 mercury m necessary to change mercuric oxide 
oxygen. When the carbon in charcoal 


Int 


Wyandotte Chemicais Corp. 


mical Reactions, 


burns and forms carbon dioxide, heat is given off. Light 
causes hydrogen and chlorine to unite with explosive 
violence. Light is given off when phosphorus reacts 
quickly with oxygen. Electrical energy is needed to sep- 
arate aluminum and oxygen in the process of extracting 
aluminum from its ore. Electricity is produced when an 
electrical conductor connects a copper plate and a zinc 
plate which have been placed in weak sulfuric acid. 
Heat energy is alway concerned in a chemical change. 
Energy in the form of light and electricity is not so com- 
monly concerned. 

Chemical Equations are the means by which such 
chemical changes are represented Such equations use 
the individual symbols for the various elements and the 
formulas which represent the compounds. Just as the 
formula of any substance is found by analyzing it, ex- 
periment is necessary before it is possible to write an 
equation representing any chemical change. 

If a clear solution of sodium chloride is mixed with 
a clear solution of silver nitrate, a chemical change takes 
place. A white solid forms and sinks to the bottom of the 
vessel which contains the solutions. When this white 
solid is analyzed, it is found to be silver chloride. After 
the silver chloride is removed, an analysis shows that 
sodium nitrate is found in the remainder of the solution. 
A chemical equation can be written which contains the 
formulas of these four compounds and which expresses 
the chemical reaction which has taken place. For this 
particular reaction, the equation is written like this: 

NaCl-+AgNOs—>AgCl+NaNOs. 
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‘The arrow means “changes into” or “yields.” Thus the 
chemical equation в basically a quick method of writ- 
ing a description of the reaction. 

The chemical equation is always balanced. There are 
as many atoms on one side of the arrow as there are on 
the other. This means that the equation is valuable in 
solving problems involving the amounts of chemicals 
concerned in chemical reactions. It is also possible to 
use approximate atomic weights to calculate the molec- 
ular weights of the compounds in such an equation and 
thus to make practical calculations. The following equa- 
tion shows how such calculations are made: 

NaCl+AgNO;—> AgCl+-NaNOs. 
Molecular weights 58-+-170—>-143+85. 

If the actual weight of any опе of the four compounds 
involved in this change is known, it is possible to dis- 
cover the actual weights of the other three. This can be 
done by means of arithmetic involving simple propor- 
tion. Suppose we start with five grams of sodium chlo- 
ride and want to know how much silver nitrate must be 
used to react with the sodium chloride. If x equals the 
amount of the silver nitrate, then 5:x as 58:170, or 5/x 
equals 58/170. In the next step, 58x equals 850. There- 
fore x will equal 850/58 or 14.6 grams. If the purpose is 
to find out how much silver chloride is obtained, the 

ion is 5:х as 58:143. 

Four Types of Chemical Changes. The first type of 
chemical change involves the simple decomposition of 
a compound. When mercuric oxide is heated, it decom- 
poses into mercury and oxygen. The equation is: 

2HgO—- 2Hg+O2. 

The second type of change is the direct combination 
of elements to form a new compound. Hydrogen and 
chlorine combine directly to form hydrochloric acid. 
The equation for this change is: 

Н+ Cl; —- 2HCI. 
In both the preceding formulas, elements are used which 
have two atoms in every molecule. Other elements 
which also have two atoms in every molecule are nitro- 
gen, bromine, fluorine, and iodine. 

Simple substitution orsimple replacement of elements 
is a third major type of chemical change. When an iron 
nail is placed in a solution of copper sulfate, the reac- 
tion which takes place is shown by the formula equation: 

Fe+CuSO,—> FeSO44- Cu. 
Iron replaces the copper in the copper sulfate and the 
copper is freed. 

Double replacement or double decomposition reac- 
tions are illustrated by the reaction between silvernitrate 
and sodium chloride described above. 

Control of Chemical Changes. The most important 
way of controlling chemical reactions involves the care- 
ful regulation of the temperature. In general, raising the 
temperature speeds up the chemical reaction. Many 
chemical changes follow a fairly regular pattern in which 
the speed of the reaction doubles for every ten-degree 
(centigrade) rise in the temperature. 

Sometimes elements which do not react with each 
other, or react very slowly, can be made to react by the 
use ofotherelements or compounds which are called cata- 
dysts. Catalysts are not changed permanently in the re- 
action but speed it up through their presence. The speed 
and degree of chemical changes involving electricity or 
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light can be affected by varying the amounts of 
tricity or light. Variations in the pressure app 
chemicals, particularly where gas 
help to control the chemical change. 1 
to control the speed of a chemical change by соп 
the amounts of chemicals that are involved in thed 


Tools of the Chemist 


Many different kinds of tools or apparatus am 
in chemical laboratories to analyze substances 
control and direct chemical changes. The test g 
used to handle small amounts of substances, eitha 
or in solution. Chemicals can be !icated in these 
Glass vessels called flasks and beakers are used tg 
larger quantities. Glass and rubber tubing carries 
and liquids from one container to another. Metal 
hold apparatus while experiments are conducted. § 
glass tubes have large tops and are called thistle ti 
Retorts are glass vessels which arc round and hal 
large tube slanting downward fom their tops. 
glass tubes are equipped with stoppers on the bal 
and are marked off with a scale on their sides. Th 
called burettes. 

Heat in the laboratory is often supplied by the 
flame of a Bunsen burner. (See BUNSEN Burner.) С 
and more elaborate forms of heating equipmet 
often used. Chemicals are weighed on scales and 
ances, many of which are extremely delicate. 


History of Chemistry 


Several of the chemical elements were known 
history was written down. One of the great step 
ward in civilization came when bronze, an ale 
placed stone as the main substance of man’s 
weapons. Then iron replaced bronze, and с 
was given a greater opportunity io develop. 
elements known were those which were found fret 
ture or which could be readily separated from Фе 
at relatively low temperatures. Of course, the al 
peoples did not know that there were elements asi 
Some of the early Greeks said that the four etg 
were water, air, fire, and earth, and that all subs 
were made up of these elements. 

The word chemistry itself is probably taken it 
Greek word chemi, which meant black and which wi 
plied to Egypt before the fourth century AD. 
time, the word chemeia was used for the art of ai 
to make the noble metals, such as gold and silver, 
the base metals, such as lead. j 

During the Middle Ages, chemistry was largely! 
hands of the alchemists, who tried to turn base Ш 
into gold, and who were interested in discovering ? 
of living forever. At the same time, however: 
covered many important facts about the mes 


tin, and iron from their ores. By 
(1493-1541), chemistry was devoted larg 
of obtaining substances for treating disease. |, — 

During the next two centuries, many basic P^ 
led to the founding of the modern science 0° © 
In 1661 Robert Boyle, generally considered the 
of modern chemistry, defined an element ав asw 
that could not be broken down into a simpler € 
In the 1700s, Joseph Priestley in England ani 


Lavoisier in France discovered that oxygen was a sep- 
шеме cement and that burning was caused by oxygen. 
This disposed of th sarli ing i 

imag 

voisier experimented. Their methods 


determined the future nature of chemistry. 
1а 1803 John Dalton proposed the atomic theory. 


fe 1828 Friedrich Wóhler prepared the first synthetic 
organic compound when he prepared urea. Other im- 
t agth-century discoveries were Mendeleev’s 
ic table of the elements, and the Curies’ work 

with radium. 
There have been many important recent develop- 


More is known about the structure 
(ауе given new ways of finding out 
the ways clement- are arranged inside crystals. Some 
complex molecules can be changed in parts without af- 
feeting the other purts. For example, a drug called pro- 


ments in chemists: 
ef the atom. X ra; 


gine has been developed which has the desirable 
anesthetic properties of cocaine without its undesirable 
habit-forming qualities. Many products such as syn- 
thetic rubber have been developed by polymerization, 
in which compounds are made to unite with themselves, 


thus building large molecules with new properties. Ca- 
talysis has been further explored. This knowledge helped 
produce the тоо plus octane gasoline during World 
War II. 

Careers in Chemistry 


Since 1910, chemistry has offered many different oc- 
cupational opportunities. Students who have completed 
a year of high-school work in chemistry have become 
valuable employees in chemical laboratories and indus- 
tries. There are many routine laboratory tasks which 
they can perform satisfactorily. These tasks depend upon 
the ability of the employee to handle apparatus and 
chemicals correctly. 

More advanced chemists are graduated from college 
after specializing in chemistry or after obtaining ad- 
vanced degrees in various aspects of chemistry. The vo- 
cational opportunitics for such trained chemists are 
widespread. Few industries do not require the services of 
one or more persons trained in chemistry. Some plants 
may make nothing but a single chemical, sulfuric or 
nitric acid, for example. A drug company may make a 
thousand or more different kinds of pharmaceutical 
products, Plastics factories use chemists, as do all the 
industries working with metals of one sort or another, or 
those working with petroleum and petroleum products. 

Chemists in industry may be studying the actual 
problems of producing these chemicals, or they may be 
doing research. A chemical engineer engaged in produc- 
tion may be occupied in the construction, care, or im- 
SE men of the equipment used in producing the 
са products. Persons with chemical training may 

у raw materials or sell the finished products. 
pu industries conduct extensive research programs 
sg new products. For example, the aircraft in- 
Ма ту needs new alloys, plastics, and other materials 
ir Withstand a wide range of heat, cold, and 
eng Stress. Other research chemists try to improve 

terials, such as plastics and synthetic rubber, which 

bend widely used. 
нра of the chemical industry as such, many сһеш- 
working on the problems of foods, plants, and soil 


Releted Articles, Sce the Сикмиткү section of the 
READING AND Srupy Guine for detailed study outlines 
listing the articles in Моко Boox which refer to Chem- 
istry. See also the biographies of chemists listed under 
the heading Chemists in the Biograrny section of the 
Gutne. See also the following articles 


ErxwrTS AND COMPOUNDS 
See Eurus, CHESOCAL with its list of Related Articles. 
Sec also: 
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Questions 
What is the difference between organic and inorganic 
SS 
che hat substance that is eaten is made of two poisonous 
? "n 
pa ener compound do three tasteless elements combine 
ake a sweet-tasting substance? 
b How can chemical changes be speeded up? 
What is the difference between a compound 
2 ? 
rho i is called the father of chemistry? 
How are atomic numbers determined? у 
What familiar substance used to put out fires is made 


of two explosive gases? 


and a 
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CHEMNITZ 


CHEMNITZ, KEM nits (pop. 290,200), is a manufac- 
turing center on the Chemnitz River in East Germany. 
The Communists renamed the city Kart -MARX-STADT 
in 1953. The city has great machine works. Chemnitz 
lies in the midst of the German hill country, where 
parks and old castles add to the natural beauty. For 
location, sec Germany (color map). Jauns К. Potrock 

CHEMOTHERAPY, xeu oh THER uh pih, is the 
method of treating infectious diseases with drugs that 
are made from chemical, or artificial, substances. These 
do not harm the healthy tissues of the body, but destroy 
the organisms that cause the disease. Sulfa drugs are 
used to treat many diseases, such as streptococcus sore 
throat, pneumonia, and influenza. Atabrine and plas- 
mochin are used to kill the one-celled animals that 
cause attacks of malaria. The famous German bacteri- 
ologist Paul Ehrlich founded the science of chemother- 
apy about 1900. 

See also ArABRINE; EHRLICH, PAUL; Sutra DRUGS. 

CHEMURGY, КЕНМ ur jih, is the use of farm and 
forest products as sources of raw materials for chemical 
manufacturing. The term was invented by William Jay 
Hale (1876-1955), the American organic chemist who is 
often called “the father of chemurgy.” Hale developed 
many processes for using farm products in chemical 
manufacturing. 

Chemurgy includes three major fields of work: (1) 
finding new uses for plants already under cultivation, 
(2) finding uses for waste products, and (3) developing 
new kinds of plants for industrial uses, 

George Washington Carver won fame for his discov- 
ery of more than 300 uses for different parts of the pea- 
nut plant, and for similar work with the sweet potato 
and the pecan. Cellulose is also an example of a farm 
product for which many new uses have been found. 
Milk produces over 50,000,000 pounds of useful by- 
products a year, besides its importance as a food. Casein 
is the best known of these milk products. Warrer J. Moore 


Related Articles in Мокір Book include: 
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Carver, Cellulose Lignin 
George Washington Chemical Industry Plastics 
Casein Furfural 


CH'EN JUNG, chun joong (mid 1200's), was one of the 
greatest painters of Chinese dragons. He imagined the 
dragon as a personification of the power of running 
water and of a storm. He began his paintings in a fit of 
excitement, splattering ink and spitting out water, or 
smearing his inky cap over the paper. He later touched 
up his work, and the blotches became dramatic com- 
positions of writhing dragons, half seen among clouds 
or rocks. A portion of his .Nine Dragon Scroll appears in 
color in the Ратхтіхс article. ALEXANDER С. SOPER 

CHENGTU, CHUNG DOO (pop. 856,700), the capital 
of Szechwan province in west-central China, is one of 
the main commercial centers of the Red Basin. For loca- 
tion, see CHINA (color map). It became important in 
World War II as one of the few large cities not taken by 
Japan. Factories were built in Chengtu, universities 
moved there, and it became home to many homeless 
persons. L. CARRINGTON GOODRICH 

CHÉNIER, sray NYAY, ANDRE (1762-1794), ANDRE 
MARIE DE CHÉNIER, a French poet, wrote his greatest 
work, Les Jambes, in prison during the last months of his 
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life. These poems are satires against the French Rewis 
tionists, who condemned Chénier to death withers ү 
trial. His work restored the neglected musical quais 
of French poctry. He also wrote another тепада 
group of poems, Les Bucoliques, which revealed а 

understanding of ancient Greece. Chénier was bees § 
Istanbul, Turkey. WALLACE Rossa 

CHENILLE, sich NEEL, is a fuzzy yarn made of cote 
silk, wool, or rayon. Chenille means caterpillar in Fregi 
Chenille yarn is used to weave rugs and knitted (аһ. 
and to make fringes and tassels. Cotton bedspreads a 
often decorated with patterns of colored chenille, Bye 
robes are sometimes made of chenille. Grace G, Dam 

CHENNAULT, sheh NAWLT, CLAIRE LEE (i 
1958), led “The Flying Tigers," a sinall group of volue 
teer American aviators who supported China in its ws 
against Japan in the late 1930: and early rog 
Chennault took command of the | .S. Fourteenth Ag 
Force in 1943. He retired in 1945 as a major gener 
and became head of a Chinese airline. 

Chennault was born at Commerce, Tex., but grew а 
in Louisiana. He served as principal of a Texas hig 
school until World War I, when he joined the US 
Army Air Corps. He became an expert in precisar 
flying as a member of an exhibition team of air-con 
pilots. In 1937, he became air adviser to Generalissime 
Chiang Kai-shek of China. 

See also FLYING TIGERS. 

CHEOPS, the Greek name for Khufu. See Kaur 

CHEQUE. See CHECK. 

CHERBOURG, SHARE boorg (рор. 40,000; met. ame 
62,000), lies 190 miles northwest of Paris. For locate, 
see FRANGE (color map). Transatlantic shipping line 
use it as a docking point. 

Cherbourg has a commercial port with an out 
harbor and an inner basin, and a naval port with three 
basins that were cut out of solid rock. A breakwale 
over two miles long, which encloses an area of 3:7) 
acres, protects both ports on the north. The Gema 
captured Cherbourg and used its port during World Wa 
II. The Allies freed the city in 1944. Ермак wis 


WESLEY FRANK Cutii 


The Harbor of Cherbourg serves as o port of call for legt 
ocean-going ships, as well as a base for French fishing E 


CERENKOV, CHIH rin kauf, 
a Russian nuclear physicist, 
prize in physics with Ilya M. 
mm. He received the award for 
enkov radiation, or effect. The 
t in making a cosmic-ray coun- 
Sputnik III carried around the 
ILya M. R. T. ELLICKSON 
CHERIMOYA, CHER th 
MOY uh, is a small tropi- 
cal American tree that 
bears an edible fruit. It 
grows wild in Peru, and is 
now cultivated in Califor- 
nia and Florida. The dull- 
green oval leaves grow 
three to six inches long. 
The tree bears fragrant yel- 
low flowers. The egg- 
shaped or heart-shaped 
fruit weighs a pound or 
more. Its white, smooth 
J. Horace ıana pulp tastes somewhat like 
(herimoya Fruit hosa a mixture of pineapple and 
rough, brown skin. Its soft white banana. The cherimoya 
pulp в juicy and delicious "4 п 
tree grows at high eleva- 
dons in the tropics where the climate is relatively cool. 


Scientific Classification. The cherimoya tree belongs to 
the family Annonaceav. It is classified as genus Annona, 
species cherimola JULIAN С. CRANE 

CHEROKEE, CHAER oh KEE, INDIANS reached a high 
cultural level under such leaders as John Ross and 
Sequoya. Sequoya invented a system of writing the 
Cherokee language that enabled his people to be among 
the first literate Indians (see Sequoya). The humorist 
Will Rogers was pari Cherokee. 

_ The Cherokee lived as farmers in the southern Appa- 
lachian Mountains. They defended their lands with 
vigor. In the middle 1700's, they fought colonists in the 
Carolinas under their chiefs Oconostota and Attakulla- 
culla. During the Revolutionary War, the Cherokee 
sided with the British against the Americans. Around 
1820, they adopted a form of government modeled on 
that of the United Siates. After gold was discovered on 
their lands, the U.S. government forced them to sell 
their territory. In the winter of 1838-1839, they marched 
оп foot to Indian Territory (now Oklahoma). Some 
Cherokee refused to go, and finally received land in 
North Carolina. The Cherokee who went west became 
kai of the Five Civilized Tribes that settled on lands 
Fn later became the state of Oklahoma (scc Five 

NILIZED TRIBES). WILLIAM Н. GILBERT 

" See also OkLAHOMA (Famous Oklahomans [Watie, 

'and]); Ross, Јонм. 
CHEROKEE STRIP, or OUTLET. Sec OKLAHOMA 

pud of the Territory; color pictures). 

ileal isa small round fruit that grows on à mec 
E ooks much like the plum tree. The fruit is usually 
du ut the sweet Bing cherry is nearly black, and some 
varieties are flesh-colored. The cherry tree 1m 
aes lovely clusters of small white and pink blos- 
. Cherry trees grow both wild and cultivated in 
RS. all countries in the Tempcrate Zone. The two 
= аш kinds of cultivated cherry trees 1n Amer- 
the sweet cherry and the sour cherry. The Duke falls 


Visual Education Service 
Wild American Cherries, оһо called chokecherries, have a 
purple-black color and a sour taste, fop. Clusters of !he tiny 
fragrant flowers decorate the trees in spring, bottom. 


Pale Yellow Royal Anne Cherries, left below, and deep red 
Bings, right below, are two popular varieties of sweet cherries. 
ў Cherry Growers and Industrios Foundation 


LEADING CHERRY GROWING 
STATES AND PROVINCES 


Michigan. s.s... pae, а АА АА А 


New York. . ....26,700 tons 2v 2v 3 


Огефоп........ 25,800 юз AY Y 2! 
Woshington.....17,800 tons ЗУ A 
Отюпо........ 13,200 tons AY 5 


Wisconsin. .....+13,100 tons AY’ 5 


Pennsylvania. ... 11,400 tons AY 1 


Ecch symbol QY stands for 10,000 tons of cherries grown 
each year. 


Bosed on а 4-year average of government statistics. 


in between these two types. Hundreds of varieties have 
been developed from these three basic types. 

Sweet Cherry Trees are tall and stout. The trunk 
sometimes grows a foot or more thick. The fruit may be 
black, yellow, or red, and has a sweet taste when ripe. 
Sweet cherry trees do not grow well in an extreme 
climate. Both winter cold and summer heat harm the 
trees. Most sweet cherries are raised in the Hudson 
Valley of New York, along the eastern shore of Lake 
Michigan, and on the Pacific Coast, The sweet cherry is 
called self-sterile, because the pollen from any one tree 
cannot pollinate the flowers on that tree or any tree of 
the same variety. Fruitgrowers usually plant several 
different varieties near one another in an orchard. They 
often keep bees in the orchard to help the pollination of 
both sweet and sour cherry flowers. 

Sour Cherry Trees are smaller than sweet cherry trees. 
They grow well in both cold and warm climates. Sour 
cherries are raised in such states as New York, Michigan, 
Wisconsin, Colorado, and California. The trees are self- 
pollinating, because the pollen can pollinate the flowers 
of the same tree or any tree of the same variety. 

Both sweet and sour cherry trees are grown by grafting 
buds on seedling stocks. The trees are transplanted from 
the nursery when they are one or two years old. In mild 
climates, the trees can be planted in late autumn. Sweet 
cherry trees are planted between 25 and 30 feet apart. 
Sour cherry trees are planted between 18 and 24 feet 
apart. Grass crops can be planted between the trees and 

mowed to enrich the land, or a nitrogen fertilizer can be 
used. Fruitgrowers usually prune sweet cherry trees as 
soon as they are transplanted from the nursery. All the 
twigs are removed, leaving only the main stem and two 
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main branches. Sour cherry trees are not р 
heavily at first. Cherry orchards do not require g 
care, but the trees are difficult to transplant from 
nursery. Cherry trees may produce from 15 to 40q 
of cherries to a tree. 

Plant Diseases. The most serious plant d 
that attack cherry trees are brown-rot and leafspol § 
eral insects such as fruit flies, black aphis, aphids, 
tent caterpillars also harm trees and fruit. The t 
sprayed several times a year for protection, 

Several kinds of cherry trees are native to Amen 
Some of them are important to horticulture. One 
Prunus mahaleb, is often used as a stock for grafting sy 
and sour cherries. It comes from Europe and Asia, T] 
are several kinds of ornamental cherry trees. J 
cherry trees are world-famous for their delicate 

Scientific Classification. Cherries belong to the 
Rosaceae. Sweet cherries are genus Prunus, species acis 
sour cherries, P. cerasus. Rew M. Bat 

Related Articles in WoRLD Book include: 


Acerola Plant (color picture, Some. 
Bitters Members of the Rose 
Blight Tree (picture, Tree Sh 


Cherry Laurel Washington, D.C. (picture, 
Maraschino Cherries The Washington Monumg 
CHERRY CREEK DAM lies on Cherry Creek, 6 m 
southeast of Denver. The dam is an earth-fill type, | 
feet high and 14,300 feet long. It contains 13,637 
cubic yards of earth materials. Its reservoir can ho 
185,000 acre-feet of water. E 
Engineers designed the dam to prevent flood dai 
to Denver and the surrounding area. Cherry Cr 
subject to seasonal flash floods originating in th 
hills of the Rocky Mountains. T. W. MER 
See also Dam (Embankment Dams). 
CHERRY LAUREL is a shrub of eastern Europe 


a true laurel. The common, or English, cherry la 
popular shrub in Europe, and in California a 
southern United States. The cherry laurel's small, 
evergreen leaves have finely toothed edges. Th: 
fragrant white flowers grow in clusters. The frui 
dark purple and have a bad taste. The leaves 
round stones of the fruit are poisonous. 
Scientific Classification. The English cherry la 
longs to the family Rosaceae. It is genus Prunus, S 
laurocerasus. 

See also CHERRY. 
CHERRY POINT MARINE CORPS AIR STA 
N.C., is the largest air base of the United States № 
Corps. It provides major overhaul facilities for hig 
formance aircraft. It is the headquarters for 
Corps Air Bases, Eastern Area, and for a marine a 
wing. The base covers 11,134 acres, and is neat 
Bern. The station was established in 1942. Its 
comes from a small post office that served lumber 
in the area until 1935. Јонх Н. Тн 

CHERT. See FLINT. 

CHERUB is an angel of great knowledge and as 
of heavenly wisdom or justice. The plural of chi 
cherubim. The cherubim rank just below the 0 
angels called the seraphim. " 

In art, the cherubim are usually represented as P 
children with one, two, or three pairs 0! dul 
the earliest religious paintings, they have though! 
intelligent faces. The early painters also followed * 


Three Cherubim, deta 
в glazed terra -cotta 
wos made by followers ©! 
a Robbia in Italy, about 14 


miles for color schemes when representing cherubim. 
ls in circles, called a “Glory of 
Angels," the second circle, that of the cherubim, was 
always blue. This color stood for light and knowledge. 
The inner circle, that of the seraphim, was red. Later 
artists painted the angels with more freedom. Such 
paintings as The Sistine Madonna by Raphael and 
Coronation of the Virgin by Perugino show this change. 
In the Raphael picture, the Madonna stands on clouds 
made up of heads of many cherubim. At the base of the 
picture rest two cherubim, noted for the serious beauty 
f their faces. In the Perugino picture, the floating 
thenibim have wings of various colors. Another paint- 
ing by Perugino, Assumption of the Virgin, also contains 
famous cherubim. 

See also ANGEL; MADONNA AND CHILD. 

CHERUBINI, Хау roo BEE nee, LUIGI (1760-1842), was 
an Italian composer of operas and religious music. His 
Requiem in C minor is his greatest work. He was born 
MARIA Luict CARLO ZENOBIO SALVATORE CHERUBINI, 
in Florence, After short periods in Venice, London, 
Paris, and Italy, he settled in Paris in 1788. He became 
a teacher at the Paris Conservatory of Music at its 
founding in 1795, and served as director from 1822 until 
his death. His operas include Médée (1 797) and Les Deux 
Journées (1800). THEODORE M. FINNEY 

CHERVIL. See Cicer. 

CHESAPEAKE AND OHIO CANAL was а waterway 
planned to connect the Potomac and Ohio rivers. Con- 
struction began in 1828, with generous financial back- 
ing from towns along the Potomac River and Chesa- 
s Bay that hoped to establish a trade route to Ohio 
Ñ ^ Rm 1 he waterway began above the falls 
oe River at Georgetown, Md. (now part of 
ie ве, D.C.). When construction was halted by 
ен зач depression of 1837, the canal extended 
midi out a hundred miles westward. Halfhearted 
in ШЕ, continued until 1850. The canal was used 
iu x as far as Cumberland, Md., where building 
iy LR $11,000,000. It was 184 miles long; 60 feet 

Getic ed 6 feet deep. W. Turrentine JACKSON 

Шш iig BAY is a long, narrow arm of the 
ма а cean that runs north from the coast of Vir- 

, and divides Maryland into two parts. It is 200 


picture of ang 


Tuomas MUNRO 


The Art Institute of Chicas 
miles long and from 4 to 40 miles wide. The Indians 
called this bay the Great Salt Water. 

'The channel at the entrance to Chesapeake Bay is 
12 miles wide. Seagoing ships can sail almost the entire 
length of the bay, The shore of the bay is cut by smaller 
bays and by the wide mouths of several rivers. Rivers 
emptying into the bay include the James, York, Rappa- 
hannock, Potomac, and Susquehanna. Important bay 
ports include Baltimore, Md., and Norfolk and Ports- 
mouth, Va. The United States Naval Academy is at 
Annapolis, Md., on the western shore of Chesapeake 
Bay. Bosrwick Н. KETCHUM 
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CHESAPEAKE BAY RETRIEVER is a hunting dog. 
claim that it is the best of all duck re- 
trievers, especially in cold, rough waters. It has a thick, 
oily coat that sheds water, and it has unusual endur- 
ance. The Chesapeake is not a handsome dog. But it is 
opular for its fine working qualities in the water and in 
the field. It stands 23 to 26 inches high at the shoulder, 
and weighs from 55 to 75 pounds. Most Chesapeakes 
have a light-colored coat, ranging from brown to a light 


straw color. WILLIAM F. BROWN 
See also Doc (color picture, Sporting Dogs). 


Many owners 
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CHESS 


queen's squares. But each player counts from his own 
side of the board. So row number 1 for one player is 
number 8 for the other. Other signs used in chess 
include x for takes; — for moves to; and ch for check. 

The Fool’s Mate. A short game in which checkmate 
is given after the first few opening moves is called the 
fool's mate. The moves are as follows: 


WHITE BLACK 
1. P-KB4 1, P-K3 
2. P-KKt4 2. Q-KR5 (mate) 


zuo [ахо | сао | zo | сх | сах | Zoi] zan 
tub £go ea 

[ne [aee [ane | a | xa | es [aan | ee 
tao [ыхо[ vao | vo | ox | ve [oon] вых 


yy 


WHITE 


Each Square of the Chessboard Has Two Names, The 
"White" player uses the names which are shown printed right 
side up. The "Black" player uses the names which are printed 
upside down. The letters are symbols for the names of chessmen, 


History. Chess was first played in Asia. The term 
chess comes from the Persian word shah, meaning King. 
The game was apparently popular in Mesopotamia 
(now known as Iraq) thousands of years ago. Some 
scholars think chess was invented in India and then 


introduced into Persia (Iran). They point out the like- 


ness between modern chess and an Indian game called 
chaturanga, still played in India and Iran under the 
corrupted name shatranj. Chess seems to have gone east 
to China before traveling west. The Arabs learned the 


WORLD CHESS CHAMPIONS 


1851-58 Adolf Anderssen, Breslau, Germany 
1858-62 Paul C. Morphy, New Orleans, La. 
1862-66 Adolf Anderssen, Breslau, Germany 
1866-94 William Steinitz, Vienna, Austria 
1894-1921 Emanuel Lasker, Berlin, Germany 
1921-27 José К. Capablanca, Havana, Cuba 
1927-35 Alexander A. Alekhine, Moscow, Russia 
1935-37 Мах Euwe, Amsterdam, The Netherlands 
1937-46 Alexander A. Alekhine, Moscow, Russia 
1948-56 Mikhail Botvinnik, Leningrad, Russia 
1957-58 Vassily Smyslov, Moscow, Russia 
1958-60 Mikhail Botvinnik, Leningrad, Russia 
lag Mikhail Tal, Riga, Latvia, Russia 


Mikhail Botvinnik, Leningrad, Russia 
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UNITED STATES CHESS CHAMPIONS —__ 


1857-7 Paul C. Morphy, New Orleans, La, 
1871-90 Capt. George Н. Mackenzie, New York City 
1890-92 Jackson W. Showalter, Georgetown, Ky, 
1892-94 Simon Lipschuetz, New York Cit 
1894-97 Albert B. Hodges, Staten Island, } 


1897-1906 Harry N. Pillsbury, Boston, Mass, 


1906-09 Open (Pillsbury died in 1906) 
1909-36  *Frank J. Marshall, New York City 
1936-42 Samuel Reshevsky, New York City 
1942-44 Samuel Reshevsky and Isaac Kashdan, both 
New York City (tie) 
1944-46 Arnold S. Denker, New York City 
1946-48 Samuel Reshevsky, New York City 
1948-51 Herman Steiner, Los A „ Calif, 
1951-54 Larry Evans, New York 
1954-58 Arthur B. Bisguier, New York City 
1958- Robert J. Fischer, Brookiyn, N.Y. 


*Until 1936, the U.S. Chess Championship v 
tween the ing champion and a conte 
feated in 1936. Since that time, tournament 
to determine the U.S. champion. The U.S 
the players that take part in the tournaments 


d in match play be 


game when they conquered Persia in the A.D. 600 
They brought chess with them to Spain, and from 
there it spread through Europe. 

The modern era of chess dates froin the 1400's, when 
the pieces took their present form. Chess players were 
among the early explorers reaching South America 
during the 1500's. Benjamin Franklin made chess pop- 
ular in the United States. The first American chess club 
was organized in New York in 1801. Many famous men 
have played chess, including Napoleon and Voltaire. 

Philidor (1726-1795) of France is regarded as the 
first world champion. The first international tourna 
ment took place in London in 1851. The title of world 
champion was once held by an American, Paul Morphy 
(1837-1884) of New Orleans. 

Samuel Reshevsky (1911- — ) was master of the 
game by the time he was eight years old. He came to 
the United States from Poland in 1920. He won the 
title of U.S. Chess Champion five times. The Inter 
national Chess Federation named hirn a “grandmaster. 

Chess masters sometimes play several games at onê 
while blindfolded, memorizing the plays in their heads. 

Harry Nelson Pillsbury (1872-1906) of the United 
States played 12 to 16 blindfold games at once regularly 
in exhibitions. Later he increased the number of gamê. 

Alexander Alekhine (1892-1946), at the Century of 
Progress Exposition in Chicago, took on 32 opponents 
at once while blindfolded and played all games to а fin: 
ish. This performance was surpassed in Edinburgh, 
Scotland, in 1937, by George Koltanowski. Without 
sight of boards or pieces, he played against 34 OPP 
nents. He won 24 games, drew 10 and lost 9 in Bn 
hours. Koltanowski, an American, made another blind- 
fold record at San Francisco in 1951, when he play“ 
50 opponents, one at a time, under a time limit 9 
seconds a move. His score was 43 games won; 5 drav 
2 lost. This series of games lasted 8% hours. 

In June, 1954, a team of chess grandmaster from 
Russia visited the United States for the first time. 1° 
team won an eight-day tournament in New York ciy. 
They played against an American team led by Ба 
Reshevsky, the only grandmaster in the group. Ro 
players continue to hold first place in the field of ® 
national chess. Herwann Hilf 

See also CaPABLANCA, José RAOUL. 
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CHEST, ог THORAX, THOH racks, is the part of the 
of the neck and the abdomen. 
the ribs, which are attached to 
t and to the spine in back. The 
-shaped muscle, forms its base. 
Y vertical ition called the mediastinum or 
2i septum, Cx ends down the center of the 
rax. Enclosed within this partition are the heart, the 
ıe esophagus, the lower part of 
wious glands and nerves. The lungs 

‚ suspended on either side. 

is, and crocodiles have a separate 

WILLIAM V. MAYER 
Hearr; Human Bopy (Trans- 
ial color picture); LUNG. 

800: alt. 50 ft.), is an English 
town on the River Det south of Liverpool (see GREAT 
Barra. [color map|). A fort in Roman times, Chester 
wadually became important as а trading center, and 
held a famous cheese market every year. It was the last 
town in England to be captured by William the Con- 
queror, in 1070. Chester is the only town in England 
with its ancient walls intact. Francis Н. HERRICK 

CHESTER, Pa. (pop. 63,658; alt. 22 ft.), is a ship- 
uilding and industrial center on the Delaware River 
in the southeastern part of the state (see PENNSYLVANIA 
forms part of the Delaware River 
sort area, one of the country's chief import-export cen- 
ters. Its factories make automobiles, cotton, paper 
products, silk, and woolen goods. 

Chester is the second oldest settlement in Pennsyl- 
vania, Swedish pioneers founded it as Upland in 1644. 
William Penn landed there in October, 1682, and re- 
named it Chester. ihe city served as Pennsylvania's 
ist capital, from 1682 to 1683. Penn's first general 
assembly met there in December, 1682. Chester has a 
commission form of government. It is the home of 
Pennsylvania Military College. $. К. STEVENS 

CHESTERFIELD, EARL OF (1694-1773), PHILIP Dor- 
MER STANHOPE, was an English writer, orator, and 
statesman whose name came to stand for polished, 
elegant manners. His letters of advice on manners to his 
sonare fullof wit and world- 
ly wisdom. This charm- 
ing series of letters was 
published in 1774. 

Chesterfield was born in 
London. He succeeded his 
father as earl in 1726. He 
Was appointed ambassador 
| m 1728, lord 
145 га Treland in 
in 1746 ined of State 
Fi. id E of d 
litt 1748 тош public 

. G. E. BENTLEY 

CHESTERFIELD ISLANDS 
к Р of small, low bx: 
tardo in the western Pacific. They are on n 
northwest Ко їп the Coral Sea, 300 to 400 miles 

in M Caledonia. . vr | 
aca is р the islets have deposits of guano. Their tota 

out 250 acres. They are uninhabited, but are 


clai 3 
"e by France. For location, see AUSTRALIA (color 


tween the bas 
< are formed | 
tbone in fr 
1,a strong, 


blood vessels, 
vindpipe, and у 


and their coverings í 
Only mammals, b 
hest and abdom« 
See also DIAPHRA 

vision three-dimensi 


CHESTER (pop 


[color map]). The cit 


Brown Bros. 


Lord Chesterfield 


CHESTNUT 


CHESTERTON, GILBERT 
KEITH (1874-1936), an Eng- 
lish poet, essayist, and nov- 
elist, was one of the most 
original and forceful British 
writers of his time. His 
style was brilliant, and he 
has been called “The Prince 
of Paradox." His novels 
include The Man Who Was 
Thursday (1908) and the 
crime-fiction series known 
particularly for its whim- 
sical and wise detective, 
Father Brown. Chesterton 
wrote many poems, which 
were collected in 1927. But he is especially noted for his 
witty essays, which often contain original ideas. They 
sometimes lack substance but are almost always stimu- 
lating. His studies of Robert Browning and Charles 
Dickens for the English Men of Letters series provide 
enlightening, sympathetic criticisms. 

Chesterton was born in London, and was educated at 
St. Paul’s School. He became a journalist, and con- 
tributed from 1905 to 1930 to The London Illustrated 
News. He also edited С. Ks Weekly, and illustrated the 
books of his friend, Hilaire Belloc. С. E. BENTLEY 

CHESTNUT, CHESS nut, is a valuable tree which be- 
longs to the beech family. The common chestnut tree is 
tall and spreading. However, the “spreading chestnut 
tree” of Longfellow’s poem, “The Village Blacksmith,” 
is the horse chestnut, or buckeye (see Horse Ci 'TNUT). 
One true chestnut is a small tree or shrub called the 
chinquapin. It grows in the Appalachian Mountains. 
Most wild chestnut trees in North America were de- 
stroyed by a fungus disease. 


U&U 
Gilbert К, Chesterton 


A Branch of the Common American Chestnut, showing the 
toothed leaves and the nuts inside the prickly bur. The inset shows 
the shape of the nuts as they appear when removed from the bur. 


U. 8. Forest Service 


Severin, Black Star 


Cheyenne Frontier Days Is A Five-Day Celebration That Attracts Thousands of Spectators. 


began construction of the base in 1958. See WARREN 
AIR Force Base. 

History. Major General Grenville M. Dodge, chief 
engineer for the Union Pacific Railroad, selected the 
site of Cheyenne in 1867. He chose a point at the foot 
ofa natural ramp that leads to the summit of the Lara- 
mie Mountains. Outlaws followed the railroad as it 
moved west, and made Cheyenne a lawless town. But 
vigilantes eventually restored order to the community. 

The Wyoming Stock Growers Association, a group of 
cattlemen, made Cheyenne its headquarters in 1871. 
Members of the organization participated in the John- 
son County Cattle War, which took place from 1890 to 
1892, Stockmen fought farmers and rustlers for control 
of the land. Federal troops ended the bitter struggle by 
arresting members of the cattlemen’s army. See Wyo- 
MING (The Johnson County Cattle War). T. A. Larson 

CHEYENNE INDIANS, shy EN, were a warlike tribe 
of the Plains. They were famous for their sacred “‘medi- 
cine arrows” which they carried into battle. The Chey- 
enne were once farmers, but later became buffalo 
hunters. They were a proud, fanatically brave tribe. 

The Cheyenne were typical Plains Indians, traveling 
and fighting on horseback, living in tepees, and depend- 
ing on the buffalo for their existence. They warred with 
other tribes of the area, especially the Kiowa (see 
Kiowa Inptans). They bitterly resented the coming of 
the white man, and probably lost more men in fighting 
them than did any other Plains tribe. In 1851, they 
officially split into two groups. The southern branch 
suffered a severe blow in the notorious massacre at Sand 
Creek, Colorado, in 1864. The northern group surren- 
dered soon after the Sitting Bull uprising in 1876. 
Demoralized by cholera and wars, the northern Chey- 
enne settled on their present reservation in Montana, 
and the southern Cheyenne in Oklahoma. Jons C. Ewers 

See also INpraN Wars (Death on the Plains). 

CHEYENNE RIVER. Sce Sour Daxora (Rivers). 

CHEYNEY STATE COLLEGE is a coeducational school 
at Cheyney, Pa. Courses in home economics, industrial 
education, and teacher training lead to bachelor’s de- 
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grees. The school was founded in 1857. For enrollment, 
see UNIVERSITIES AND COLLEGES (table). 

CHIANG KAI-SHEK, jung guy SHECK (1887?- ), 
is the political and military leader of Nationalist China 
He took command of the Kuominiang party in the 
19207. This was the military and political party that 
had overthrown the Manchu dynasty and proclaimed a 
republic in 1912, Chiang was the decisive power ш 
China from the mid-1920's until 1919, when commu 
nists took control of the country. He fled to Formosa and 
established the Nationalist Chinese government there. 

Chiang was born in the province of Chekiang. He 
received a military education in China and in Tokyo, 
Japan. In Tokyo he met Sun Yat-sen, a Chinese revolt- 
tionary leader, and joined Sun's revolutionary organize 
tion. Sun sent Chiang to Russia in 1923. When Chiang 
returned to China, Sun appointed him president of the 
Whampoa Military Academy. Sun died in 1925, and 
the next year Chiang took 
command of the National- 
ist Army. See SuN YAT-SEN. 

Nationalist Victory. 
From a base at Canton, 
Chiang began a dual cam- 
paign. He expelled the 
communists from all gov- 
ernment positions and 
from membership in the 
Kuomintang party. On the 
military front, his army 
defeated the war lords in 
northern China and com- 
pelled the allegiance of all 
China to his government. 
In 1927, Chiang estab- r he 
lished his capital at Nanking. That same Ye? a 
was married to Soong Mei-ling and was baptize 
Christian (see CHIANG MEI-LING). ‘ficult 

Political consolidation of China proved more di БШ 
to Chiang than military victory. War lords and i his 
munists continued to sabotage his regime. Bu 


i i-shek 
Chiang Kai p 


shed several goals between 1928 


< on China in 1937 made it neces- 
ed front with the communists. 
nilitary power in this coalition 

and made Chungking his 


ang assumed f 

» as Generaliss 
ime capital. 

Communist Triumph. Near the end of World War II, 
n Tar ler became inevitable, the com- 
battle Chiang. He issued a new 

d for a popular election. In 1948, 


inists again began 
nstitution and cal 
„was elected Pre 


f China. Li Tsung-jen became 
ese popular measures failed to 

Chiang's resignation and Li's 
tency did not save the situation. 
communists had driven Chiang 
nies from the Chinese mainland 
за, which lies off the coast of 
па in the China See Mao TSE-TUNG. 
On Formosa, Chiang took full military and civil 
thority. tablished Taipei as the capital of his 
vernment, Chiang was elected president for a second 
term in 1954 and a third in 1960. 

CHIANG MAI, chce AHNG MY (pop. 25,000), is the 
st city in northern Thailand. It lies about 360 
ngkok. For location, see THAI- 
tanp (color map). Chiang Mai carries on a trade in 
teak and lac. The city’s industries include silk weaving 
and the manufacture of pottery, silverware, and lacquer- 
ware, 

CHIANG MELLING or MAYLING (1897?- ), the 
wife of Chiang Kai-shek, is a Chinese writer and social 
leader. She was the third 
daughter of Charles Jones 
Soong (see SOONG). 

Born in Shanghai, she 
was graduated from Welles- 
ley College. In 1927; she 
married Chiang Kai-shek, 
and supported him strong- 
ly through the most diffi- 
cult crises of his career. She 
courageously joined him in 
captivity during the Sian 
mutiny in 1936, just before 
China's war with Japan. 

During World War II 
O EH and the communist con- 
оа mainland, she eloquently pleaded National- 
Шү р cause in the United States. Her fluent com- 

See as eT her husband. Gromer E. TAYLOR 

E JHIANG KAI-SHEK. 

Сит. See Wine (Types). 

e "rdi CHY AH pahs (pop. 907,026; area, 28,732 
the P; 28 the southernmost state of Mexico. It lies along 
acific Ocean between the Isthmus of Tehuan- 


tepec а $ 
E and Guatemala. For location, see MEXICO (color 


resident. But 


insure political stabi 
nption of the pr 
he end of 1949, 
nd his Nationalist 
пе island of For 
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miles northwest of 


Madame Chiang Kai-shek 


шше varies їп different regions, because 
Mountains оа tropical coastal plains to rugged 
Peaches бс armers grow tobacco, cacao, coffee, 
the state GE : and bananas. Many Indian tribes live in 
Was a $ ae was part of Guatemala when Mexico 
Tuxtla a colony, and joined Mexico in 1821. 

üérrez is the capital.  Quarves C. CUMBERLAND 


Widener Collection, Natio! ry of Art 


Chiaroscuro, or dramatic light and dark, appeared often in 
the works of Rembrandt, such as this Portrait of а Lady with an 
Ostrich-Feather Fan. 


CHIAROSCURO, kih AH roh SKYOO roh, is the use of 
light and shade in painting. The term comes from the 
Italian words chiaro and scuro, which mean light and 
dark. Painters often use strong contrasts of light and 
dark to model their figures and set them off from the 
background. The Italian painter Caravaggio created 
highly dramatic chiaroscuro effects, Rembrandt’s subtle 
chiaroscuro added depth and intensity to his paintings. 
See also CARAVAGGIO, MICHELANGELO Merist Da; 
Partie (Light and Dark); REMBRANDT. 

CHIBCHA INDIANS, CHIB chuh, lived on the high 
plains of the central Colombian Andes. The Spanish 
conqueror Jiménez de Quesada began to subdue them 
in 1536, with only 600 soldiers. But all the Chibcha had 
surrendered by 1541- Unlike the Inca or Araucanians, 
they never tried rebellion. Their culture changed 
quickly, and their language became extinct 1n the 
1700's. Our only sources of information are archacology 
and Spanish records. 

Some scholars believe that the Spanish accounts of 
the 1500's were highly exaggerated in order to make 
this area sound as important to the king of Spain as 
Peru and Mexico. As a result, the Chibcha have until 
recently been classified as a highly advanced civiliza- 
tion, as great as those of the Aztec, Inca, and Maya. 
'The Chibcha did work gold, drill emeralds, make pot- 
tery and basketry, and weave textiles. But their crafts- 
manship was only average in quality, and not as fine 
or elaborate as that of other Indian cultures in Colom- 
bia. The Chibcha practiced some farming on terraced 
hillsides and in the lowlands. Careful archaeological 
investigations have revealed only small villages without 
large or elaborate religious structures. The absence of 
deep trash deposits suggests that the Indians lived here 
for only a few hundred years. Some archaeologists and 
scholars feel that even the most conservative population 
range from 120,000 to 300,000 


estimates—which om 
Chibcha at the time of the Spanish conquest—may be 
Cuirrorp EVANS 


too high. 
See also EL DORADO. 
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IICAGO 
il Center of the Nation 


CHICAGO, Ill. (pop. 3,550,404; met. area 6,794,461), 
is the second largest city in the United States and the 
seventh largest in the world. The city gets its name from 
the Indian word checagou. Some say the Indian word 
means wild onion; others say it means great or powerful. 
Still others say the name means skunk. 

The site of Chicago was still a wilderness roamed by 
Indians at a time when many cities were great centers 
of trade and industry. In less than a hundred years 
after it was founded, Chicago joined these older cities 
as one of the largest the world. 

Chicago is sometimes called The Great Central Mar- 
ket of the United States. The city is about 250 miles 
northeast of the nation's center of population, al- 
though it is located far east of the geographical center 
of the country. Chicago is one of the greatest livestock 
and meat-packing centers on the globe, and the Chi- 
cago Union Stock Yards arc among the world's largest. 
Chicago is also the largest railroad center and the most 
important grain market in the world. 


Location, Size, and Description 


Chicago is located in northeastern Illinois at the 
southwest corner of Lake Michigan. By air distance, 
Chicago is 713 miles from New York City and 1,858 
miles from San Francisco. 

The area of Chicago is 143,379.2 acres, or 224.03 
square miles. Chicago ranks second in population to 
New York City in the United States. Chicago's area isa 
third less than that of New York City, and not quite 
half that of Los Angeles. 

Chicago lies on a plain about six hundred feet above 
sea level. Some of the land on the eastern edge of the 
city has been built up from the bottom of Lake Michi- 
gan. The Chicago River runs through the city. This 
river has two branches, one from the north and one 
from the southwest. The branches of the Chicago River 
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Chicago Architectural Photographing Co. 


Chicago Ranks as the World's Largest Railroad Center, 
Over 500 passenger trains and 30,000 freight cars enter 
the city daily. Chicago has six large railroad passenger stations. 


come together less than a mile from Lake Michigan. 

The Chicago River and its branches divide the city 
into three “sides” or divisions. The South Side is the 
territory south and east of the river. The North Side in 
cludes all Chicago to the north. The West Side, the 
largest section, is west of the river's branches. ‘ 

The Loop. The center of the business section is known 
as “the Loop,” because the tracks of the elevated trains 
make a loop around this district. The Loop includes 
about one fourth of a square mile. 

State Street is the center of retail trade, The great 
retail store of Marshall Field and Company covers more 
than a block, and is one of the largest stores in the world. 
West Adams Street is the center of the wholesale dry- 
goods trade. La Salle Street is known as “The Wall ps 
of Chicago,” because it has so many banks and stoc 
and bond houses. The Chicago Stock Exchange 15 also 
located on this street, and just off LaSalle on Jackson 
Boulevard is the Chicago Board of Trade. 

One block east of the Loop is Michigan Avenue 
which runs north and south near the lake shore. Т : 
people of Chicago think Michigan Avenue "amd 
beautiful street in the city. It is often called the i 
Mich,’ meaning “Michigan Boulevard.” The e. 
Conrad Hilton Hotel (formerly the Stevens); y. 
hotel in the world, stands on Michigan Avenue. e 
large hotels in Chicago include the Palmer we i 
Morrison, the Congress, the Edgewater Beach, the Sh 7 
тап, the Ambassadors, and the Drake Chicago nee 
many hotels because it has many visitors. 

'The Chicago Metropolitan Complex includes Ку 
of 225 municipalities and eight counties. Many aa 
people who reside in these communities carry OP. Wh 
ness in Chicago. These cities include Chicago Height* 
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Harvey, and Calumet City to the south, and Cicero to 
the southwest. Elmwood Park is a coal distributing 
center to the west. Other outlying communities are 
residential sections, where many people working in 
downtown Chicago live. Among these residential places 
are Evanston, Winnetka, and Highland Park to the 
north, and Deerfield to the northwest. Park Forest 
lies to the southwest, and Maywood and Oak Park 
to the west. 


The People 


In 1833 there were only about 350 personsin Chicago, 
By 1850, Chicago had 29,963 inhabitants. In 1960, the 
city had a population of 3,550,404, and the Chicago 
Metropolitan Area had about 6,795,000 persons. 
Many of the earliest settlers came from the eastern part 
of the United States, particularly from the New England 
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states and New York. But by 1850 less than half œ 
Chicago’s inhabitants were born in America. By that 
time many people from foreign nations had come w 
the city. About one out of every five white Chicagoan 
is foreign-born. Most of these people came from Eu 
rope. In 1850, the Irish made up the largest part = 
Chicago’s foreign-born population. The Germans м 
second, and the Poles made up less than one pet cento 
the population. A hundred years later, the Poles wer 
the largest number of the foreign-born. Chicage 
today has one of the largest Polish populations amos 
cities of the world. Germans rank second in number 
Then come the Russians, Italians, Swedes, and Irish. - 
All these people brought their own open 5 
Chicago, and in a sense transplanted the Old Wor = 
the New World. Many of them at first lived in пеј 00 
hoods where others of the national group had settle 
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ave weak eyes or hearing difficulties. The city also 
has classes for children in some hospitals. Teachers go 


and 
of the people used the native language. who hi 
(A ,000 Negroes live in Chicago. Many work 
{y's packing plants. into homes where children are bedridden. The three 
Cultural Life social adjustment schools, Moseley, Montefiore, and 
Education о Parental, have branches throughout the city, 
аруз public ver 400,000 pupils are enrolled in Chi- There are twelve public night schools. Seven offer 
Th с schools from kindergarten through high elementary and high school courses that lead to 
Ж 3 d has about 360 elementary schools, diplomas. Five are vocational schools. 
and one E high schools, 7 vocational high schools, Chicago's public school system also includes Chicago 
E school for the physically handicapped. Teachers College and six junior colleges: Amundsen, 
dre taught 0 elementary and 90,000 high school pupils Crane, Fenger, Southeast, Wilson, and Wright — — 
b every year, The regular school year has forty The school board is appointed by the mayor. This 
5 ten months of four weeks each. board chooses the superintendent of schools. The school 
E four vocational elementary schools, and 88161 employs about 17,000 teachers. 
= E schools with branches for crippled chil- Chicago has many parochial and private schools on 
in B ose who have cardiac illnesses. There are the elementary and high school level. au 
raille for the blind and classes for children Chicago has several colleges and universities. The 
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Two of Chicago's Famous Landmarks. At the left is the 
old Water Tower, on North Michigan Avenue, no longer used 
but preserved as a monument, It is one of the few buildings in 
its neighborhood which escaped destruction in the Chicago fire. 


University of Chicago is known throughout the world. 
It is situated on the South Side along the Midway be- 
tween Jackson and Washington parks. Northwestern 
University at Evanston is another well-known univer- 
sity in the Chicago area. Northwestern’s professional 
schools are located in Chicago at Chicago Avenue and 
Lake Shore Drive. The University of Illinois has 
professional schools in Chicago, and an undergraduate 
branch on Navy Pier. Roman Catholics founded De 
Paul University and Loyola University. In 1940 Lewis 
Institute and Armour Institute of Technology were 
joined to form the Illinois Institute of Technology. 
Roosevelt University is located in downtown Chicago. 
Chicago also has many special schools to prepare stu- 
dents for law, medicine, the ministry, business, and 
other vocations. There are several conservatories of music. 

The Arts. The beauty of many Chicago buildings is 
well known, and Chicago architects have designed both 
large and very high buildings. The Tribune Tower near 
the Michigan Avenue Bridge is thirty-five stories high. 
The Prudential Insurance Company building, overlook- 
ing Lake Michigan, opened in 1955. It is 41 stories high. 
The Merchandise Mart, along the Chicago River, is 
said to have more floor space than any other building 
in the world, except the Pentagon in Arlington, Va. 
Other great buildings in Chicago include the Palmolive 
Building, the Wrigley Building, the Inland Steel Build- 
ing, the 333 North Michigan Avenue Building, the 
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United Press; Chicago Architectural Photography бо. 
In the picture at the right is seen a part of the Fourth Presby- 
terian Church.Above and to the right of it is the graceful Palmolive 
Building, on North Michigan Avenue. At its summit is a power- 
ful beacon, visible for many miles. 


Field Building, the Board of Trade Building, the Civic 
Opera Building (now Kemper Insurance Building), the 
Chicago Daily News Building, the New Post Office 


Building, and the Sun-Times Building. Great shafts of 
steel and concrete hold these buildings steady. The 
shafts are driven as deep as 110 feet into the earth to 
reach bedrock. 

The Art Institute of Chicago has been des. 
Since 1882. Many persons visit its large «бео 
paintings, sculpture, and other art objects. The Art In- 
stitute has an important art school, and a school E 
train art teachers for the public schools. Actors can also 
get training through the Kenneth Sawyer Goodman 
Memorial Theatre, associated with the Art Insite 

Citizens of Chicago attended performances of Ор 
as early аз 1859. The Chicago Civic Opera Сод 
was organized їп 1921 and was for many years a lea ded 
opera company. The Lyric Opera Company, em 
in 1954, presents a season of opera cach winter, featur | 
famous artists. The Chicago Symphony See, 
one of the greatest orchestras in the United States. nd 
summer it plays at Ravinia, in Highland Park, м E. 
concerts by outstanding guest conductors and a 5 
given. In addition to professional organizations, Chic D. 
has many societies of amateur singers and instrum 
talists. 

The Dearborn Club, founded in 1861, was pi 
of many literary organizations. Social and cultural c 


e the Chicago Athletic Association, the 
саво Club, the Cliff Dwellers, Я the Fortnightly, 
he Tavern Club, and the Woman's Athletic Club. 
B. period from about 1912 to 1925 is often called 
he "Chicago renaissan¢ e,” because of the city’s cultural 
activities. Such writers as Carl Sandburg and Vachel 
Lindsay stimulated the movement. 

wspapers and Magazines. The Chicago Democrat, 
he city’s first newspaper, was published on November 
26.1834. There are now about six hundred periodicals 
and newspapers published in Chicago. The morning 
Tribune, established in 1847, is the oldest paper in the 
city. The Sun-Times was formed in 1948 by combining 
the Sun, founded in 1441 by Marshall Field III, with 
the Times, purchased by Field in 1947. It moved into a 
new plant in 1958. The Г Daily News, bought by Marshall 
Field IV in 1959, and the 7 ribune-owned American are 
afternoon newspapers- 

libraries and Museums. The book collection of the 
Chicago Public Library was started in 1872 by a gift of 
books sent from England after the Chicago fire of 1871. 
The library was opened in 1874. The Chicago Public 
Library has over 2.500.000 volumes on general and 
specialized subjects. It has about 60 branch libraries 
located in different parts of the city. Newberry Library 
and John Crerar Library are two large special libraries. 
Newberry specializes in books about literature, history, 
music, and genealogy. Crerar has large collections of 
material on science, medicine, and technology. Books 
cannot be taken from these two libraries, but must be 
used in the reading rooms. The Library of International 
Relations has a large collection of information on the 
nations of the world. The Chicago Historical Society 
maintains a collection on Chicago history. The Mid- 
west Inter-Library Center has teletype machines which 
link the Center with the research materials of 15 partici- 
pating universities and libraries. 

The Chicago Law Institute Library in the County 
Building gives help on legal questions. The Municipal 
Reference Library in the Gity Hall has much informa- 
tion about the city government. Other special libraries 
include the Western Society of Engineers Library, the 
үп Library of Architecture, and the Ryerson Li- 
тагу, which is devoted to art subjects. 

Among the most important museums are the Chicago 
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ae North along the Downtown Section of Michi- 

bronze чч In the foreground is one of the two large 

which пз flanking the main entrance to the Art Institute, 
may be seen at the extreme right. 
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Natural History Museum, founded by Marshall Field 
and other prominent citizens, and the Museum of 
Science and Industry, founded by Julius Rosenwald. 
The John G. Shedd Aquarium has collections of fish, 
aquatic animals, and water plants. At the Adler Plane- 
tarium and Astronomical Museum, visitors may hear 
lectures on astronomy and see the “stars” projected on 
the dome-shaped ceiling of the exhibition room. 

The Chicago Academy of Sciences has records of the 
natural history of the Chicago area. Mementos of the 
city’s past can be seen in the museum of the Chicago 
Historical Society. The George F. Harding Museum 
houses a collection of medieval armor and weapons. 
The Oriental Institute of the University of Chicago 
contains material on Near Eastern civilizations. 

Religion. About 1,900,000 persons in Chicago wor- 
ship in the 300 Roman Catholic churches, The Chicago 
archdiocese is the largest Roman Catholic diocesan cen- 
ter in the United States. About 700,000 Protestants 
worship in some 1,600 churches. There are about 100 
Jewish congregations. Well-known churches of Chicago 
include the Holy Name Cathedral (Roman Catholic), 
the Cathedral of Saint James (Episcopal), the Fourth 
Presbyterian Church, the Chicago Temple (Methodist), 
and the Temple Isaiah Israel (Jewish). 


Recreation 


Parks. In 1869, Chicago set up park commissions to 
plan parks for the city. Soon Chicago boosters called 
their city The Garden City. There are nine large parks 
and a total of 167 in all, covering an area of over 7,550 
acres. Lincoln Park, on the North Side, has an area of 
1,119 acres. New land on the lake shore has been added 
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f Science 

Central Portion of Chicago's Museum o 
d ERU This great building, which covers a large area 
in Jackson Park, is a restoration of the Fine Arts Building erected 


for the World's Columbian Exposition of 1893. 


incoln Park frequently. This park includes a con- 
porum a ллы a zoological garden. (О 
like Lincoln Park very much because of the oye 
garden, which contains about 1,700 animals. Lincoln 
Park has a famous statue of Lincoln made by Saint- 
S (543 acres) and Washington (371 ЖЕД 
the most important parks on the South Side. Јас son 
Park, along the shore of Lake Michigan, contains rives, 


lagoons, gardens, tennis courts, and a golf course. The 
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Museum of Science and Industry also is located there. 
A boulevard about a mile long connects Jackson Park 
with Washington Park. During the World's Columbian 
Exposition, this boulevard was named the Midway 
Plaisance. In Washington Park is the beautiful statue 
The Fountain of Time, by Lorado Taft, the famous 
Chicago sculptor, Marquette Park (322 acres) is the 
third large park on the South Side. Marquette Park has 
a golf course and fine playgrounds. Grant Park (303 
acres) is located downtown, between Michigan Avenue 
and the lake. It was once called Lake Front Park. Free 
concerts are given at the Grant Park band shell several 
nights a week during the summer. South of Grant Park 
is Burnham Park, which has 598 acres. Northerly Island, 
in the lake off Grant Park, covers gı acres. 

The largest West Side park is Humboldt, which covers 
206 acres. Garfield Park (187 acres) is noted for its 
splendid conservatory, the largest in the United States. 
Many persons visit the flower shows in the Garfield 
Park Conservatory, especially оп Sundays. Douglas 
Park (182 acres) is the third largest West Side park. 

In 1934, the 22 separate park systems in Chicago were 
consolidated into a single organization known as the 
Chicago Park District. In 1957, a functional merger of 
the city of Chicago and the Chicago Park District 
occurred. Under this arrangement, the Chicago Park 
District controls all parks and playgrounds, and the city 
provides maintenance and policing of all boulevards. 

Besides the parks within the city, Chicagoans can 
enjoy the natural parks opened up by the Cook County 
Forest Preserve Board. These wooded lands cover 44,000 
acres along the western city limits. 

The Chicago Zoological Garden, which is often 
called the Brookfield Zoo, is located in the forest pre- 
serve near Brookfield. Wide moats, or ditches, separate 
the animals from the persons who visit the zoo. Rock 
piles, hills, little valleys, and patches of trees give the 
animals a natural setting for their homes. 

Playgrounds and Beaches. Chicago has many play- 
grounds near the thickly settled parts of the city. The 
persons who live near them can enjoy many kinds of 
recreation. There are gymnasiums and swimming pools. 
Children can play in sand piles, wade in pools, skate on 
ponds, and read in special rooms. When it gets very hot 
in summer, the people go to the beaches along the lake 
front. There are about 70 bathing beaches and public 
pools. As many as four and a half million persons have 
enjoyed these beaches during one season. 

The Chicago Recreation Commission, supported by 
the city, plans recreation for the people. Comiskey Park 
on the South Side is used by the Chicago White Sox of 
the American Baseball League. The Chicago Cubs of 
the National Baseball League play in Wrigley Field on 
the North Side. Soldier Field, the Chicago Stadium, and 
the Amphitheatre, are used for many public gatherings, 

Interesting Places to Visit in Chicago include: 

Buckingham Fountain, in Grant Park, said to be the 
largest illuminated fountain in the world. 

Chicago Board of Trade Building, LaSalle Street and 
Jackson Boulevard. The grain and stock exchanges are 
open to the public. On top of the building is an observa- 
tory which gives a fine view of the city. 

Chinatown, a colony of Chinese centered around 
Cermak Road and Wentworth Avenue. 
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Hull-House, Зоо South Halsted Street, was e 
in 1889 and is a world-famous settlement j 
Maxwell Street Market, Maxwell and Halsted ише. 
colorful outdoor market, where all kinds of g 
sold from the sidewalk, and from pushcarts and wa 

Merchandise Mart, on the north bank of the С 
River, between Wells and Orleans streets, is the 
largest commercial office building, and the hom 
Tue Wonrp Book ENcvcLoPrEp:4. See also 
DISE MART. 

Prudential Building, in Prudential Plaza. An 9 
tory on top of Chicago's tallest building offers a 
ramic view of the city. The Prudenti Building is 
stories high. 

Randolph Street, between State and Wells streets 
called the “Rialto” of Chicago. Here and on пе 
streets are many of Chicago's leading theaters, mig 
clubs, cafes, and hotels. 

Sears, Roebuck & Co., Homan Avenue and Arth 
Street, world’s largest mail-order house. f 

Site of O'Leary House and Barn, 558 DeKoven Str 
where the disastrous fire of 1871 is said to have broke 
out. Legend says the fire was started by a lantern k 
over by Mrs. O'Leary's cow. 

Site of the Old Haymarket, Desplaines and R 
streets, scene of the Haymarket Riot, in which a bom 
ing occurred during labor troubles in Chicago in 1888. 

State Street, between Lake and Van Buren stree 
*heart of the Loop." 

Union Stock Yards. The Stock Yards, on Ch 
southwest side, are the center of the city's huge 
packing industry. 

Wrigley Building, on the northwest side of Mich 
Avenue Bridge. On top of the building is an ob 


Industry and Commerce 


During the years from 1848 until the Great 
1871, some manufacturing was carried on. But. 
was chiefly a great market place to exchange the | 
and wheat, the livestock, and the lumber of the growin 
Middle West for the manufactured products of the 
By 1890 Chicago stood in second place among the i 
dustrial cities of the country in total value of products 
and ranked third in the number of persons em 
and in wages paid. From 1890 to the mid-1900's, Їй 
annual value of manufactured products rose from 
$225,000,000 to more than $20,000,000,000. More th 
900,000 persons are employed in the city's factories." 
the industrial area of which Chicago is the center, t4 
number of persons employed in industries totals more 
than a million. 


The Buckingham Memorial Fountain in Grant 
is said to be the largest illuminated fountain in the 
many-colored lights which play on the streams of water are 
trolled by a switchboard in an underground room. 

Chicago Architectural Photograp" 


Oiege's Importance o5 n 
yem port increosed greatly 
جر‎ 1959 with the ope g 
al he Scint Lawrence Seowoy. 
Docking focilities along Novy 
Far, he downtown ho 
lke Michigan, can o 
date ecean- going ships. 


Chicago's industry is marked by great variety and 
nmense size. No other manufacturing center in the 
untry i t in so many major industries. 
ıp in the Chicago area, in terms 
of iron, steel, and other metals. 
ducts valued at about $3,000,- 
naking, the Chicago area has 
Pittsburgh area. More than 


importa 
¢ largest industr 
{ value, is the makir 
This group turns out p: 
00,000 a year. In st: 
taken the lead from 


22,900,000 tons of steel are produced here each year. 
р Foods and food products make up Chicago’s second 
largest industry. Its output totals more than $2,500,000,- 
00 a year. This industry includes meat packing and 
confectionery products, in both of which Chicago ranks 
among the nation’s lead 


icago also is the country’s leading manufacturer of 
E Nonelec tri i| machinery, the city's third 
Dor atl includes metalworking machinery, in- 
Ee, zT office and store machines, farm 
сезюісз dus internal-combustion engines and ac 
mad siad ен s fou th largest industry, electrical 
айо е E rns out radios, television, and communi- 
electri quipment, as well as electric appliances and 
"ric motors. 
ther industries in which Chicago ranks high in- 
Ке б оп products, fabricated metal products, 
poration ucts, printing and publishing, and trans- 
and oo Chicago also produces apparel 
fumiture and ie paper and paper products, and 
hs xtures. 
eue trade of Chicago totals more than 
$8,000,000, PRI a year. The city’s retail trade is about 
EO TR Two and one-half million persons 
J proved in the Chicago area. 
ind E the most important banking centers 
the second lar e Federal Reserve Bank of Chicago is 
Меге region ip bank in the country. It is one of the 
With its al banks of the Federal Reserve System. 
member banks (located in Illinois, Indiana, 


du 


Wayne Ackerson 


Iowa, Michigan, and Wisconsin), it makes up the 
Seventh (Chicago) Federal Reserve District. 


Transportation 


If a person looked at a traffic map of Chicago he 
would see the city as the hub of a wheel, with its rail- 
roads, airlines, highways, and lakes hipping lines rep- 
resenting the spokes. 

Railroads bring raw materials into the city. After 
the manufactured products are ready for sale, the rail- 
roads again take them to market. Chicago’s switching 
district takes care of eleven per cent of the nation’s 
freight car loading. It handles about 30,000 freight 
cars each day. There are nineteen trunk-line railroads, 
and the combined mileage of these lines is about half 
that of all the railroad systems of the United States. Six 
large downtown stations care for the passenger service. 
Four belt lines go almost around three sides of the city 
and connect the different roads, Twelve terminal and 
switching roads serve industries in the area. 

Railroads entering the city have networks of tracks 
going into the business districts. Several railroad com- 
panies have leased air rights over their tracks for the 
construction of buildings. See Am RıGHTS. 

Harbor and River Traffic. Chicago's position at the 
foot of Lake Michigan makes it an important port. The 
harbor is a port of entry for goods on which federal duty 
must be paid. At an early date the Chicago Harbor be- 
came important. In the 1830's the federal government 
began to improve the harbor, and built a lighthouse. 
In 1951, the Illinois State Legislature created the 
Chicago Regional Port District. | c 

Steamship lines connect Chicago with all important 
Great Lakes ports. Ocean-going ships come into the 
Chicago Harbor direct from Europe. About 82,000,000 
tons of water-borne freight is handled by harbor facilities 
in the Chicago area each year. Much iron ore is shipped 
by lake steamers. The Calumet manufacturing district 
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is the largest stecl-producing area in the nation. Other 
heavy shipments, such as grain and lumber, also are 
made by lake steamers. The Chicago River and the 
Calumet Sag Channel, the only links between the Great 
Lakes and the Mississippi Valley waterway systems, 
carry ship and barge freight, which goes on through a 
system of rivers and canals to the Gulf of Mexico. The 
system, called the Lakes-to-Gulf Waterway, opened in 
1933 (see Lakes-ro-Gutr Waterway). Calumet Sag 
Channel and Lake Calumet Harbor on the South Side 
were widened during the 1950's to accommodate ocean- 
going vessels from the Saint Lawrence Seaway. The 
Chicago Sanitary and Ship Canal, built between 1892 
and 1900, links the Chicago and Des Plaines rivers. 
Before the canal was built, the Chicago River flowed 
into Lake Michigan. The river now flows backward 
from the lake into the canal. 

Airlines. By the greatcircle air routes, Chicago is 
less than forty flying hours away from any place on 
earth. Chicago has direct airplane service to London, 
Paris, Tokyo, and other world points. Over twenty 
airports serve the Chicago area. One military airport 
and three city-controlled airports are the most impor- 
tant. Chicago Midway Airport on South Cicero Avenue, 
built in 1927, is the nation’s busiest commercial airport. 
Chicago International Airport at O'Hare Field, opened 
in 1955, is the nation's largest commercial airport. 

Highways. Chicago's streets and alleys extend for 
more than 5,000 miles. Three great tunnels and about 
fifty-four bridges connect the different parts of the city. 
The bridges can be raised to let large ships go up and 
down the Chicago River. Boulevards connect the vari- 
ous parks and make опе of the finest drives in America. 
They extend for about 160 miles. In 1920 the beautiful 
Michigan Avenue Bridge was opened to connect the 
North Side park system with the Loop. The Outer Drive 
Bridge crosses the mouth of the Chicago River. This 
bridge links the north and south parts of the magnifi- 
cent Outer Drive, or Lake Shore Drive, a six- to eight- 
lane boulevard which stretches for nearly twenty miles 
along Lake Michigan. 

After World War II Chicago began building a system 
of expressways radiating out from the Loop. First com- 
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West Side. The Northwest, South, а 
pressways were the next projects to 
Expressway, а 14-mile freeway, start 
part of the city and extends through 
urbs. The Calumet Expressway be 
Side of Chicago and connects wit! 


Four toll roads were opened in 1958. They 
Calumet Skyway, which bridges ihe industrial 
on the southeast side of Chicago; the East-West Ty 
from Chicago to Aurora; the Northwest To 
Wisconsin via Rockford; and the Tri-State 
bypassing Chicago from Wisconsi Indiana, 
Local Transportation. In a city ~ hich spees 
so much land, local transportation is a big p 
Chicago's problem is met in severa! \ ays. Buses o 
all parts of the city. About 160 :apid-transit 
operate each day over the elevate’ and subway 
radiating from the Loop. One of tiese operates] 


median strip of the Congress Street |. xpressway, Sal 
and rapid-transit lines carry about 21,000,000 р 
gers a year. | 
All the city's elevated and bus lincs are op 
by the Chicago Transit Authority апа are о 
the city. In April, 1945, the state legislature adg 
а law creating the Chicago Transit Authority andl 
ing it power to purchase the street and elevated гай 
and other local transportation facilities. In rg 
Illinois Supreme Court decided this act was @ 
tional. The people of Chicago voted to approve ami 


nance passed by the City Council. This ordin 
lowed the Transit Authority to operate the city 
portation system. 

Some of the great railways which : ome into Chi 
operate suburban lines. Two systems run trains, pow 


by electricity, from Chicago to Milwaukee on theng 
and to Gary and South Bend in Indiana. 
One of the world’s largest underground ге 
low Grant Park on Michigan Avenuc. provides рай 
space for over 2,300 automobiles. ) 
Motor-bus service is provided to other areas. 
Loop bus depots handle goo buses a day. 


Public Services 


Water. Lake Michigan furnishes the city 
water. A system of cribs, lake and land tunnel 
pumping stations brings the water into the city à 
it to the people. There are five cribs located from t 
four miles out in the lake. Several tunnels below the 
tom of the lake are connected with these cribs. 
the lake tunnels are fourteen feet in diameter. 19 
tunnels in turn are connected to several land tug 
Chicago's first large pumping station, privately ! 
ated, was in existence in 1837. This was taken 0 
the city in 1851. Today, fifteen pumping statio 
over 375,000,000,000 gallons of water each year 
Chicago area. : 

The most important thing about drinking walt 
that it be pure. For a long time, much waste 
dumped into the lake, and the city's water supp 
endangered. The Chicago Sanitary and Ship 
carries off the city's sewage through the Chicago 
and the Illinois River to the Mississippi. $ 

Gas is distributed by the Peoples Gas Light and 
Company, a private company. 


furnished to Chicago residents by 
ommonwealth Edison Company. 
s Dresden station became the 
ill-cale power plant to produce 


Power is 
she pately owned ( 
b o. the compar 
jest private owned í 


decent from atomi: power. 
Government 
The mayor of Ch: “go is elected for a term of four 
wan. His salary is $35,000. ‘This salary is one of the 
libe paid for this x ice 1n the United States. Among 


he city clerk, the city treasurer, 
the municipal court. City offi- 
cople. There is а city council of 
„f fifty aldermen, опе from each 
departments of city government, 
nent. The heads of city depart- 
the mayor. Employees in these 
is by passing civil service tests. 
uf Cook County, Chicago has a 


ader city officers a: 
кй the chief justice 
om are elected by th: 
жк chamber made u: 
ward, There аге filte 
ach as the fire depart 
ments are appointed 


departments obtain 


As the county seat 


yeperior court, a county court, а probate court, and a 
dimit court. Two appellate courts and a United States 
District Court also arc located in Chicago. The muniei- 


pal court has special civ il and criminal branches besides 
branches in police districts. 

Chicago has several advisory committees. One of the 
most important is the Chicago Plan Commission. Daniel 
H. Bumham, an architect and city planner, suggested 
this commission. Through the commission's influence, 
фе lake front and perk systems have been improved, 
Wacker Drive has been built, and slum areas have been 
welaimed, In 1956. \ Department of City Planning 
was created to assist in city development projects. 

Revenues and expenditures of the governmental sys- 
tem usually amount |o over $1,000,000,000 à year. 


History 


Early Days. Although Chicago was not incorporated 
зза town until 1833, its history really begins with the 
petiod of the French exploration of America. The first 
white men known tu have used the Chicago Portage, 
that is, to have passed overland between waterways, 
were Louis Joliet and Father Jacques Marquette, who 
made the trip in canoes in 1673. These explorers, re- 
tuming to Green Bay from a journey down the Missis- 
ыр River, came by way of the Illinois River and the 
Xs Plaines River. 1t is thought that on this trip Joliet 
= Marquette used the Chicago Portage to reach the 
mr River. This led them past the present site of 

icago. In 1679, just six years after the explorers had 
ne the site became an important trading post. 

" ntil after 1750, Chicago was not very WE known. 
ıt at the close of the Revolutionary War, Chicago 
€ became an important trading post. In 1795 the 
us Indian tribes gave the United States six square 
zm at the mouth of the Chicago River. An carly per- 
M resident in this area was Jean Baptiste Point 
p e. He built the first house in the area in 1779. 
1803 Captain John Whistler and a company of 

ers came to build and garrison Fort Dearborn. 

чын Massacre. In 1812 the Indians massa 
се White settlers. Some of the settlers managed 
ce pS including John Kinzie (1763-1828), who had 
ا‎ о Chicago in 1804. Kinzie was one o hi- 
: TTE important early citizens. In 1816 Fort 
Tn was rebuilt. Kinzie and some other survivors 


were the withdrawal of soldiers from the fort ( 1823), the 
reoccupation of the fort (1827), and the appointment of 
а canal commission (1829). This last event was espe- 
cially important because the commissioners mapped а 


proposed canal and laid out the towns of Chicago and 
Ottawa, Ill., at either end. In 1830 the first town lots 
of Chicago were sold at auction. The lots measured 
Во by 180 feet and cost from forty to sixty dollars, 
Chicago became the scat of 
County on January 15, 1831. In March of the same 
year, a sheriff, a coroner, and 
and was named 
In 1893 Chicago was incorporated аз а town. Its area 


covered about one square mile. The danger of Indian 
removed by the Black Hawk War in 


1832. Soon schools were and a mail route was 
established to Ottawa (1834). Chicago was incorporat 
as a city in 1837 


a d ea City. In 1848 the lllinoieMichigan 
Canal was opened. By this time the number of people in 
Chicago 
29,963 inhabitants. In 1840 there had been only 4417. 
In the fall of 1848 the Galena and Chicago Union Rail- 


ight miles. This train t the first rail freight to 
Be , The 1850's saw great railroad development. 
i and North Westem took over the 

Galena and Chicago Union road. In 1869 the comple- 
tion of the Union Pacific gave Chicago a direct route 
isco. Chicago became a great commercial 

ion of the railroads. 


world. About $196,000,000 of property was de- 
mein at least 250 persons were reported killed, and 


more than 90,000 people were left homeless. Chicagoans 


quickly rebuilt their city. И MA 
In ће 1890°s and early 1900 $ several organizations 
attempted to clean up Chicago politics. The Civic Fed- 
eration was incorporat ў 

Voters’ League was founded in 1896. 
Crime Commission and the Civil Service Reform As- 
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sociation were also formed to improve Chicago. 

In 1893 Chicago was the seat of the World’s Colum- 
bian Exposition, which celebrated the four hundredth 
anniversary of Columbus’ discovery of America. A sec- 
ond world’s fair, A Century of Progress Exposition, was 
held in Chicago in 1933 and 1934. On March 4, 1937, 
Chicago opened a seven-month celebration of the one 
hundredth birthday of its city charter. Chicago has 
been the site of many national political conventions. 
These conventions nominated for President: Lincoln 
(1860), Grant (1868), Garfield (1872), Blaine (1884), 
Cleveland (1888), Harrison (1892), Bryan (1896), Theo- 
dore Roosevelt (1904, 1912), Taft (1908), Hughes(1916), 
Harding (1920), Hoover (1932), F. D. Roosevelt (1932, 
1940, 1944), Eisenhower (1952), and Stevenson (1952, 
1956). 

“War Record. In World War I Chicago was loyal in 
support of the government. The city gave $3,293,183,- 
450 in the Liberty Loan (bond) drives, besides $12,000,- 
ооо to the Young Men’s Christian Association and 
$15,000,000 to the Red Cross. 

During World War II, Chicago again contributed 
much to the war effort. One out of every 22 men and 
women in the armed services came from around Chi- 
cago. There were four service centers which entertained 
17,500,000 service personnel. In seven war-bond drives, 
Cook County citizens bought bonds valued at $6,667,- 
867,447. 

Chicago produced war goods valued at $25,000,000,- 
ооо. The greatest boom in Chicago industry was in 
electrical equipment, which includes electronics. Half 
the radar equipment used in World War II came from 
Chicago. Thousands of airplanes and airplane engines 
were produced here. Chicago led the nation in the 
manufacture of mortars. Many freight cars and troop 
sleepers also were built in the city. Food valued at 
$1,800,000,000 came from Chicago. The city had a 50 
per cent increase in the number of personnel engaged 
in its manufacturing industries between 1939 and 1945. 

As a transportation center, Chicago handled great 
quantities of freight. The Western Military Bureau 
took care of 26,738,413 service personnel in official 
movements through the city. 

Postwar. The Railroad Fair, celebrating 100 years 
of railroading in the Middle West, was held in 1948 
and 1949. Chicago made several improvements in its 
transportation facilities. Meigs Field for private planes 
was built on the lake front. Chicago International Air- 
port was developed at O’Hare Field, 17 miles north- 
west of the Loop. A multimillion-dollar highway pro- 
gram was undertaken. The 14-mile Edens Expressway 
was opened in 1951. This superhighway heads north 
from the city. It cost $23,000,000. The Congress Street 
Expressway was built as the first expressway from 
downtown Chicago to the west side. It passes through 
the main post office by way of an opening left for it 
when the building was constructed in the early 1930's. 

In 1955, the Illinois State Legislature created a 
Metropolitan Fair and Exposition Authority to build 
and manage an exposition center for the city. 

In the field of finance, the Midwest Stock Exchange 
was formed in Chicago in 1949. It was created by the 
merger of the exchanges of Chicago, Cleveland, Min- 
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neapolis-Saint Paul, and Saint Louis. 

Many new factories were built. The upper end of 
Michigan Avenue became the “Magnificent Mile” a 
stretch of fine shops. Much was done in the way of 
housing, both in the high-rent area of the lake shore 
and in sections south and west of the Chicago Loop 
where slum clearance was undertaken. On the wes 
side a 305-acre, $300,000,000 medical center was 
built. It includes the Chicago-State Tuberculosis Sani- 
tarium, the projected Presbyterian-St. Luke's Hospital, 
a 500-bed Veterans Administration Hospital, and an 
addition to the University of Illinois hospital. 

Chicago laboratories have engaged in pioneer nuclear 
research since Enrico Fermi achieved the first self-sus 
taining nuclear chain reaction at the University of Chi- 
cago in 1942. The Argonne National Laboratory opened 
in 1948 in Lemont, southwest of Chicago. The Argonne 
Cancer Research Hospital and the Enrico Fermi Insti- 
tute for Nuclear Physics are carrying on nuclear research. 
The Armour Research Foundation of the Illinois Insti 
tute of Technology possesses the first research reactor to 
be used entirely for private industrial research. An all- 
nuclear atomic power plant in nearby Dresden was 
scheduled by the Commonwealth Edison Company to 
begin operation in the early 1960's. 

Related Articles in WORLD Book include: 
Burnham, Daniel Hudson Loyola University 
Chicago, The Art Institute of Marquette, Jacques 
Chicago, University of Meat Packing 
Chicago Natural History Merchandise Mart 
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Museum Metropolitan Area 
Chicago Sanitary and Museum of Science and 
Ship Canal Industry 


Northwestern University 

Roosevelt University 

Saint-Gaudens, Augustus 
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Chicago Teachers College 
De Paul University 

Fort Dearborn 

George Williams College 
Grain Elevator 


Hull-House Subwa 
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Joliet, Louis Exposition л 
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IX. 
Questions 


What meanings are given the name “Chicago”? 

How does Chicago rank in size among the cities © 
United States? Among the cities of the world?  . go 

In what different commercial activities is Chic 
“greatest in the world"? 

What is “the Loop"? How does it get its name? 

Which Chicago hotel is the largest in the world? 

How have “air rights? been used in Chicago? 

How much water does Chicago use each day? 

What is the city’s largest foreign-born group? 
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СНСАСО, THE ART INSTITUTE OF, is a public 
scum of art, and a cultural and educational center. 
[is collections include paintings and sculpture, prints 
aod drawings, European and American decorative arts, 
Oriental art, and the arts and crafts of primitive cultures. 

The painting collection, with examples from the 
1300s 10 the present, 1S best known for its works by 
French Impressionists and Post-Impressionists. The 
large collection of prints contains unique examples by 
masters of the 1400’s and important series by French 
artists of the 1800's. The Oriental galleries show a 
variety of the arts of the Far East, with notable collec- 
tions of bronzes, sculpture, and Japanese prints. Furni- 
шге, glass, pottery, mc ialwork, and textiles are displayed 
in the galleries of the Department of Decorative Arts. 
Objects of primitive cultures come from Africa, the 
Pacific islands, and Pr‘ -Columbian America. 

[he institute encourages art appreciation by ar- 
ranging programs of lectures, gallery tours, classes, and 
special loan exhibitions. The School of the Art In- 
stitute is a professional school that grants degrees in the 
fine and industrial arts. It includes the Goodman 
Memorial Theatre and School of Drama. 

The Art Institute was founded in 1866 as the Chicago 
Academy of Design. 1n 1882 it was incorporated under 
its present name, and has occupied the same building 
on Michigan Avenue in downtown Chicago since 1893. 
It is governed by a board of trustees, and supported 
mainly by private fun Алам McNas 

See also Cuicaco (picture, Looking North). 

CHICAGO, UNIVERSITY OF, is a widely known in- 
stitution of higher learning located on the Midway 
Plaisance in Chicago. The newest of the great univer- 
sities, the University of Chicago was incorporated in 
1890 and opened in 1892. Organized by the Baptist 
Church, it now has no formal denominational ties. The 
present university was preceded by one of the same 
E 8 opened in 1857 and was closed in 1886 for 
nancial reasons. 

The university is a private, coeducational institution, 
with an endowment of more than 186,000,000. It has 
104 buildings, many of Gothic architecture. The uni- 
verity has received imany large contributions. The 
ишы John D. Rockefeller, gave $35,000,000. Addi- 

onal sums totaling $50,000,000 have been contributed 
ли ”. Rockefeller, Jr. and by Rockefeller-en- 
ш шш. Julius Rosenwald, the Chicago 
Unive ler merchant, was also a large donor to the 

tsity of Chicag: 
етти, William Rainey Harper, first presi- 
oO meray the University of Chicago as a genuine 
cen 2 edicated to research and graduate study, 
sity df Chin teaching. Harper also founded the Univer- 

Мп eno Press, University College (an extension 
present ча adults), and home study courses. At the 
Which has d university is organized into the cn 
бг oec € responsibility for general education; the 

ological A Um of Humanities, Social Sciences, 
sven prof Ciences, and Physical Sciences; and m 
н чш schools—Business, Divinity, Grad- 
tration, ie s Medicine, Social Service asit 

Bonne Nati ducation. The university operates |. 

gonne hi аш Laboratory at Lemont, Ш., апа the 
campus, B ancer Research Hospital on the Chicago 

‘oth are facilities of the Atomic Energy Com- 


CHICAGO, UNIVERSITY OF 


mission. In addition, the university has royalty inter- 
ests in the Encyclopaedia Britannica and the Great 
Books of the Western World 

Organization. The University has continuously been 
equally attentive to undergraduate, research, and grad- 
uate education. The original plan of junior and senior 
colleges, established by Dr. Harper, was modified in 
1930. In 1941, the plan was extended to provide a four- 
year program of general education, beginning at the end 
of the sophomore year of high school, but also ad- 
mitting high-school graduates. Fourteen integrated 
courses, each a year in length, were developed, with 
completion required for the bachelor’s degree. Students 
could demonstrate this achievement through place- 
ment tests, or comprehensive examinations, without 
regard to time spent in class. In 1954, the program was 
modified, emphasizing admission after completion of 
high school. The plan provides an almost even division 
between general and specialized education. 

Atomic Chain Reaction. During World War II, the 
university was headquarters for the Metallurgical Lab- 
oratory of the Manhattan District, which developed 
the atomic bomb. The first atomic chain reaction took 
place in a squash court in the West Stands of the 
university's Stagg Field on Dec. 2, 1942. After the war, 
the university organized the Institute for Nuclear 
Studies and the Institute for Study of Metals to con- 
tinue research on nuclear energy and related problems 
for peacetime purposes. Yerkes Observatory at Williams 
Bay, Wis, is operated by the university. McDonald 
Observatory, at Fort Davis, Tex., of the University of 
Texas, is staffed by the Yerkes astronomers under a 
cooperative agreement. 


Hutchinson Court is one of the many beautiful quadrangles 


at the University of Chicago. 
Chicago Architectural Photographing Co. 


CHICAGO BOARD OF TRADE 


The university s medical research center includes а 
medical school and nine hospitals with туо beds It 
devotes all йз energies to teaching, researc h, and the 
mitment of patients. The Oriental Institute, founded 
by James Н. Beeasted, pioneered in the study of the 
ancient civilizations of Egypt and the Near East 

The university uses the quarter system, which was 
initiated by De. Harper, and із now widespread. Stu- 
dents may qualify for the degrees of BA. BS., MA., 
M.S., M B.A., Ph.D., and also for specialized advanced 
For enrollment, see мутат and Cor- 


Cami W. Lumas 


degrees 
ков (table 

See also AkGONNE NATIONAL LABORATORY; BREASTED, 
Jauss H.; Harrer, Wuraw Ramey; HUTCHINS, 
Ковккт MAYNARD; YERKES OBSERVATORY. 

CHICAGO BOARD OF TRADE. Scc BOARD OF TRADE. 

CHICAGO DRAINAGE CANAL. See Cincaco Sant 
TARY AND Sump CANAL 

CHICAGO MUSICAL COLLEGE. See ROOSEVELT 
Universtry 

CHICAGO NATURAL HISTORY MUSEUM is one of 
the most noted natural history museums in the world. 
Its exhibits and scientific collections are divided into 
four main departments: Anthropology, Botany, Geology 
and Zoology. More than 1,000,000 visitors sec these 
exhibits each year. The museum also sends traveling 
exhibits and lecturers to schools, spreading information 
among hundreds of thousands of school children every 
vear. Various services for school children, such as lec- 
ture tours and motion pictures, are provided within the 
museum. It also provides a library of more than 133,000 
volumes for the use of scientists and the general public. 

Exhibits. Onc of the most famous of the exhibits is a 

series of bronze and stone sculptures called The Races of 
Man, located in the Department of Anthropology. 
These sculptures depict typical individuals from all liv- 
ing races (see HOFFMAN, Marvina; Races or May). In 
the Hall of the Stone Age, types of prehistoric men аге 
restored, life-size, in dioramas depicting scenes and 
activities of their times. These date from the Chellean 
period (about 250,000 years ago) to the dawn of history 
(about 6000 B.c.). The museum was the first to establish 
a Department of Botany that is as large as other depart- 
ments. 

The Department of Geology’s exhibits are classified 
in two groups, one illustrating the scientific, and the 
other showing the economic and industrial relations of 
mineral products of the earth. The department is espe- 
cially notable also for its great hall of paleontology, and 
for the most complete collection of meteorites in the 


Chicago S Histery wamran 
African Elephants in Combat, o wonder! ly lifelike exhibit 
and a masterpiece of taxidermy, stands in S'onley Field Кой © 
the Chicago Notural History Museum. 


in life-size а 
ing plants and 


world. Another large exhibit represents 
section of a forest of the Coal Age, sh 
animals common at that time. 

Exhibits in the Department of Zoology include à 
classified series where cach important animal may be 
found in its proper place. Special habi! groups of the 
animals of different countries show ir habits and 
natural surroundings. Other exhibits show parts of ani 
mals to illustrate facts and theories abou: them in thet 
relation to each other and to man. 

History. Marshall Field I founded ihe museum іа 
1893 and gave it more than $9,000,000 during his life 
time. His grandson, Marshall Field 111. gave almost 
$8,000,000 more, and his nephew, Stanley Field (pres 
dent of the museum after 1909), contributed about 
$1,645,000. Many other wealthy men have contributed 
substantial sums. The museum was called The Field 
Museum of Natural History for years, but the name was 
changed in 1943 at the request of Marshall Field Ш.А 
white marble building, located on the Chicago lake 
front, was completed in 1920. Curronp C. б 

CHICAGO RIVER. See Сислсо (Location, Size, and 
Description; Harbor and River Traffic). 


The Chicago Natural History Museum Displays World-Famous Exhibits, Such as How Stone Age Man Lived. 
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Chicago Natural History М9 
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m SANITARY AND SHIP CANAL connects 
sake Michigan with the Des Plaines River by way of 
ү Chicago River c canal, sometimes called the 
Chicago Drainage ( carries Chicago's treated sew- 
i the Dos Plaines River, near Lockport, Ill. The 
{үз Plaines River f southwest and helps form the 
iocis River The Mississippi River receives the Illinois 
River and carrics its waters on to the Gulf of Mexico. 
ier completion o canal in 1900, Chicago sewage 
uas dumped into Lake Michigan. This caused pollu- 
den of water used ir city water system. 

The natural cours the Chicago River is eastward, 
hech downtown € igo into Lake Michigan. Engi- 
жат made the rive verse itself and flow westward 
deough the Drainage ‘ inal. The river is now an outlet 
lad of an inlet of ! ike Michigan. It was the first 
aver in the world to How away from its mouth. Chi- 
agos sewage is | иса in Metropolitan Sanitary 
Песка of Chicago plants. then turned into the channel. 

The Chicago Sanitary and Ship Canal is 30 miles 
bag and about 160 feci wide. The depth of the channel 
| about 20 fect. The rate of flow is controlled by sluice 
gies at Chicago Harbor, locks at Blue Island, and 
pumps at Wilmette | larbor. 

in 1924, the Great Lakes border states protested that 
фе canal had lowered the level of the lakes and endan- 
gerd shipping. Six years later, the Supreme Court of 
be United States ordered a reduction in the amount of 
water removed from the lake. By 1939, this amount was 


wt at 1,500 cubic fect of water a second. 
The canal forms a link in the Illinois Waterway, а 
part of the Lakes-to-Ciulf Waterway. It was built be- 


tween 1892 and 1900 at a cost of about $34,500,000. 
Improvements have increased the cost to more than 
$60,000,000. Don R. Brown 
See also CANAL; LAKES-TO-GULF WATERWAY. 
CHICAGO TEACHERS COLLEGE is a coeducational 
iestitution in Chicago. It is owned and operated by the 
у, and has branches throughout Chicago. It offers 
courses leading to the B.Ed. and M.Ed. degrees. It 
eriginated as County Normal School for Teachers in 
1907, and was taken over by the city іп 1896. For en- 
mllment of Chicago ‘I eachers College, see UNIVERSITIES 
Axo Correces (table), Raymoxp М. Соок 
CHICHAGOF ISLAND, CHICH uh gawf, Alaska, is а 
mountainous and heavily forested island about 75 miles 
southwest of Juneau. For location, see ALASKA (color 
map). The island is about 75 miles long and 50 miles 
"a Salmon and halibut fishing, fish canning, lum- 
ering, and gold mining are the main industries. De- 
Z of nickel and tungsten also occur. The largest 
5 “ments on the island are Hoonah and Tenakee 
c The island was named for Admiral Vasili 
cue, a Russian explorer. NEAL M. BOWERS 
E CHEN ITZA, Mexico. See Maya; Mexico (Archi- 
one What to See and Do). 
ADEE isa small, friendly bird of North America, 
ke a the titmouse. It is smaller than a house spar- 
dec $ a length of about 4 or 5 inches. The chicka- 
the tails p longer in comparison to its body than 
в са most birds. It has a short bill. The chickadee 
» and active, but not timid. It can hang upside 
S à small twig to get insects. 
à othe kinds of chickadees live in North America, 
T species inhabit Europe and Asia. The familiar 


a om GG 


The Hudsenian Chshudec 
tres h бе cor wood: of 
Comodo amd Aces 


black-capped (Акабе ls 
olive-gray and white, with 
à black head and ihmat 
The Нифошал cdd of 
the north woods ha a 
brown cap, and the cht mut. 
backed chickadre of the Pa 
cific Coast has a brown 
back. The mountain chita 
dee has a black cap, but has 
a white line over cach eve 
Most chickadees have light- 
gray underparts with nast- 
colored sides. The birds 
usually call their own name, 
chick-a-dee, and repeat dee 
deeedee several times. Sometimes they sing two or three 
clear whistles over and over. Farmers consider chicka- 
dees valuable because they cat moths, caterpillars, 
beetles, and other insects. They also cat weed seeds. 


(stes 1 Qu. МАЗ 


See also Birn (Body Temperature; color pictures, 
Birds’ Eggs, Birds That Help Us); Lave (table, Length 
of Life of Animals); Trrwousk. 


CHICKAMAUGA, BATTLE OF. Sec Cun. War 
(Chickamauga; table, Major Battles). 

CHICKAMAUGA AND CHATTANOOGA NA- 
TIONAL MILITARY PARK. See NATIONAL Park (Na 
tional Military Parks). 

CHICKAREE. Scc SQUIRREL (Red). 


CHICKASAW INDIANS, CHICK uh saw, were a 
brave, independent, and warlike tribe. They fought 
constantly with nearby tribes in northern Mississippi, 
Gestern Tennessee, and northern Alabama. The Chick- 
asaw emphasized military life, and gave great power to 
their mingas, or chiefs. ‘The tribe was divided into 12 
clans. The mingos came from one particular clan only 
A tishomingo, or war chief, assisted the mingo. The 
Chickasaw way of life and language were related to 
those of the Choctaw. Indian tribes throughout the 
lower Mississippi River valley used Chickasaw as а 

tongue. 
or Nite zo ad heard of the. Chickasaw in 154, 
when Hernando de Soto's expedition encountered them 
under the name Chicaza. Their attack nearly destroyed 
the Spaniards. During the 1700's, these Indians became 
friends of the British and helped them in their struggles 
against the French in the Mississippi Valley. Although 
a small tribe, the Chickasaw defeated several French 
expeditions, aS well as groups of Shawnee, Cherokee, 
Creek, Choctaw, and other tribes. DM 

The Chickasaw began to move west of the Mississippi 
River in the 1820's. They settled in Indian Territory 
(now Oklahoma) as = of the Five Civilized Tribes (see 

IZED TRIBES). 
se Chickasaw now live in Oklahoma. Few families 
maintain the relationships of the old clan system, and 
the people live much as their white neighbors do. 
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Black Minorcas 


CHICKEN is a bird raised for meat and eggs. Roosters 
pecking and scratching in search of food and hen 
clucking over fluffy yellow chicks are a common bam- 
yard sight in almost every country. The early morning 
crowing of roosters has served the farmer as an alarm 
clock for thousands of years. 

Chickens are the only birds that have combs. A comb 
is a piece of red flesh on the top of a chicken’s head. 
Although chickens have wings, many have bodies 50 
heavy that they can fly only a few feet at a time. Other 
wise, chickens are much like other birds. К 

American farmers raise about one third of the chickens 
in the world—more than in any other country. А ae 
nine times as many chickens are raised in the Unit 
States as all other kinds of poultry combined (see 
Pouttry). Many farms raise only chickens. On these 
farms, thousands of birds may live in wire cages: 
Sometimes the cages are piled one on top of Dues 
Often the chickens do not touch the ground from the 
time they are hatched until they are killed for their 
meat. Automatic machines supply them with food. | 

Chickens in the United States are also raised in es 
flocks on farms that specialize in other Crop ^. 
farmer's wife often cares for the chickens and use cie 
“egg money” as she pleases. Young people ratse che С 
ens as part of their activities in 4-H Clubs and in 


Silver-Gray Dork 


White Plymouth Rocks 


important Breeds of chickens, КОО 
sown on these two pages, are уу у My 
mised for both eggs and meat. МАТ 
Altogether, poultrymen have de- 
veloped more than 50 standard 


breeds of chickens. 


Buff Orpingtons 


Future Farmers of America. Some persons make chicken- 
B Bobby and display their prize birds at shows 
EC some countries outside the United States, 
ie E g is consi ered a sport (see COCKFIGHTING). 
m eun by-products made from chicken eggs 
94 D acture o such products as soap, paint, and 
E eh g companies make medicines from eggs and 
БЫ каш parts of chickens, Ground eggshells provide 
m zer. Some people sleep on pillows and mat- 
ge usd with chicken feathers. 
A E ae not very intelligent. Scientists have 
E rain гре to perform simple tricks, such as 
es "m “у fth kernel of corn from a line of corn 
ч Eo en chickens are separated from food by 
remos а one end, most of them are not intelligent 
о walk around the fence to reach the food. 


Kinds of Chickens 


М 
Ed nimio breeds of chickens have been 
€ same size = E of cach standard breed have about 
ciation sets ne shape. The American Poultry Asso- 
States raise es standards. Many farmers in the United 
chickens that have been produced by cross- 


Eur === 
CHICKEN TERMS——————  - 


poet 
chek 15 a group of baby chickens. 
Cocke ae baby chicken, 
Flock a is a male chicken less than a year old. 
Hen is з а group of chickens. 
Palle i adult female chicken. 
a female chicken less than a year old. 
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White Wyandottes 


breeding two or more standard breeds of chickens. These 
chickens are called hybrids. Breeders mate chickens of 
different breeds to develop birds that have more meat, 
lay more eggs, ог ate better in some other way. 

Poultrymen group the standard breeds into 12 main 
classes, most of them named after the regions where the 
breeds originated. Chickens raised for eggs and meat 
make up the four most important classes. These are 
American, Mediterranean, English, and Asiatic. Breeds 
of chickens in the other eight classes have little im- 
portance in the United States. They are raised mainly 
for show purposes because of their unusual sizes, shapes, 
and colors. These classes are Continental, French, Game, 
Hamburg, Oriental, Ornamental Bantam, Polish, and 
Miscellaneous. 

Standard-breed chickens are divided into more than 
180 varieties. Poultrymen identify the varieties of chickens 
within a breed their feathers and by 
the types of their co bs, Chickens have seven kinds of 
combs: single, rose, pea, strawberry, 


and buttercup. 


American Class chickens were developed in the 


United States and Canada. The five leading breeds are 
Plymouth Rock, New Hampshire, Wyandotte, Rhode Island 
d Rhode Island White. These chickens are raised 
eir good egg-laying and good meat-producing 
of every 100 chickens raised in the 
th Rocks. About 20 of 
every 100 are hires. The other breeds of 
‘American class chic antecler, Dominique, Java, 


Jersey Black Giant, and Lamona. ( 
American class chickens have yellow skin, nonfeath- 
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American Class 
Chantecler 


Dominique 

Java 

Jersey Black Giant 
Lamona 

New Hampshire 
Plymouth Rock 
Rhode Island Red 


Rhode Island White 


Wyandotte 


Asiatic Class 
Brahma 


Cochin 
Langshan 


English Class 
Australorp 


Cornish 
Dorking 
Orpington 
Redcap 
Sussex 


Mediterranean Class 
Ancona 


Single 
Single 


Single 
Single 
Single 
Single or Rose 


Pea 
Single 
Single 


Single 
Pea 
Single 
Single 
Rose 
Single 


Single or Rose 


6} 


9 
8 


Blue Andalusian Single 
Buttercup Buttercup 
Leghorn Single or Rose 
Minorca Single or Rose 
Spanish Single 

KINDS OF COMBS 


Chickens have seven kinds of 


combs. The different types of 


combs help to distinguish one 
breed of chicken from another. 


Cushion 
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PARTS OF A CHICKEN mu 


Eor lobe 


Fluff.... 
(body feathers) 


Shank + 


ered shanks (lower legs), and red ear lo! «s. All lay Û 
shelled eggs except Lamonas, which lay white 
eggs. Plymouth Rocks were developed in the 18 
Wyandottes in the late 1800’s, Rhode Island Reds ап 
Rhode Island Whites in the carly :900's, and Ne 
Hampshires in the early 1930's. 

Mediterranean Class chickens include the best 
laying breed, the Leghorn, A White Leghorn hen їй 
lay as many as 300 eggs a year. Other chickens й 
an average of about 150 eggs yearly. Nearly one 
of the chickens raised in the United States are 
Leghorns. Two other Mediterranean breeds ra 
the United States are Minorca and .!лсола. Mi 
have won many contests for the l:rgest € 
breeds. Other Mediterranean breeds a Blue Anda 
Spanish, and Buttercup. Farmers do not raise m i 
these chickens, because other breeds 11у more eggs. 

Mediterranean class chickens have nonfeath 
shanks and white ear lobes. They lay v: hite-shelled 
Leghorns and Anconas have yellow skin and the Ой 
breeds have white skin. Leghorns and Anconas 00g 
inated in Italy, and Minorcas оп Minorca Island û 
the east coast of Spain. The Bluc Andalusian 
Spanish breeds were developed in Spain, and the B 
tercup in Sicily. The Mediterrancan breeds 
brought to the United States in the early 18005. 

English Class chickens are raised mainly for thar 
meat. Only the Australorp and Orpington bi 
widely raised in the United States, because they 
also good egg layers. The other breeds of this class are 
Cornish, Dorking, Sussex, and Redcap. 

English class chickens grow to a large size and hi 
nonfeathered shanks and red ear lobes. All have 
skin except the Cornish breed, which has yellow $ 
Dorkings and Redcaps lay white-shelled eggs 
other breeds lay brown-shelled eggs. Most 
have four toes on each foot, but Dorkings have # 

The English class developed largely from chic? 
brought to England by the Romans about A-D. 43: 
Australorp breed, however, was develo 
Orpingtons taken to Australia. 

Asiatic Class chickens are large, sturdy birds 
mainly for show purposes. In the 1800's, United 
poultrymen mated them with American and 
class chickens to improve the vigor of these DIE 


М à ensian Service, Ohlo State University 


да Wectric Brooder worms chicks оз they feed in a brooder 
коле. Chicks live in such houses until they are about 2 months old. 


шм class breeds а 
These chickens hav 


«з. All lay brown- 


Brahma, Cochin, and Langshan. 
feathered shanks and red ear 
clled eggs, and all have yellow 
Langshan variety, which has 
hins, and Langshans originated 
»ught to the United States in 


lin except the Black 
eskin. Brahmas, ( 


China, and were 


900's 
Other Classes. The cight other classes of standard- 
seed chickens include Ornamental chickens and Game 


kens noted mainly for their fighting abilities. These 
Continental, French, Game, Hamburg, 
ıl, Ornamental Bantam, Polish, and Miscellane- 
Omamental chickens are noted for their unusual 
and feather arrangements. Some have extremely 
d tail feathers. Others may have 
ir heads or clusters of feathers 
feet. Game chickens are noted 
their strength 2 vigor. Some Ornamental and 
lame chickens weigh less than 14 pounds. These are 
alled bantams (see Baxram). In the United States, 
mamental and Game chickens are raised mainly by 
аз, or persons who keep chickens as a hobby. 
Hybrids. In the 1950's, Rock Cornish chickens became 
popular in the United States. These are hybrid chickens 
*wloped by mating Cornish chickens with White 


uses are 


strangely shaj 
tests of feathers on : 


wering their legs < 


———  — ÁÉÁ—————M áo — 


LEADING BROILER RAISING STATES 


Georgio... 238,385,000 broilers VM V VV VV 
УУУУ 

Mionies. ....104,07,000 broilers WW VM V ° 
N. Carolina. ..101,994,000 broilers WW yu 
rdi dnd 98,871,000 broilers M M V V V 
=: PEE 93,938,000 broilers M ¥ ¥ V ¥ 
a 85,819,000 broilers ¥ MV ¥ ¥ 1 
a Er. 71,474,000 broilers ¥ ММ % 
"gg j esit 60,806,000 broilers ¥ ¥ ¥ 

бс 60,591,000 broilers ¥ ¥ ¥ 


California, 


«48,060,000 broilers ¥ ¥ 1 


Each symbol 
E о! ¥ stands for 20,000,000 broilers raised each year. 
- 


on 
~ Government statistics for a 4-year period. 


Egg-Laying Hens rolsed in modern laying howes Eve ia wire 
cages with sloping floors. The eggs гой to the front of eoch coge 


Plymouth Rocks. Although large when fully grown 
Rock Cornish chickens are usually killed wh 
weeks old. At this age, each bird weighs about 1{ 
pounds and supplies about enough meat for one 
They are marketed as Rock Cornish hens 

Scientists in the 1950's also developed special types 
of high-altitude and flightless chickens. The high-alti- 
tude chicken, called the Skyline. White, is especially 
suited for raising at high altitudes in mountainous re- 
gions. The flightless chicken has fewer wing feathers 
than other chickens and is a meat bird 


Chicken Farming 


More than two thirds of the farms in the 
States raise chickens. Some farms spec ialize in hatching 
baby chicks which the sell to other farms to raise. Other 
farms raise only egg-laying or meat-producing chickens 

Hatcheries. Farmers buy about 9 of every 10 chickens 
they raise from breeder hatcheries or commercial hatch- 
eries. These hatcheries produce more than 1,700,000,000 
baby chicks a year. Breeder hatcheries hatch chicks from 
eggs laid by their own chickens. Commercial hatcheries 
buy their eggs from many different farms 

Hens hatch their eggs by brooding, ot sitting on them 
to keep them warm. Hate heries use incubators, or egg- 


miy 6 


person 


United 


LEADING EGG PRODUCING STATES 


lowa... es 4,981,000,000 едо: SEE 


California. . . - 4,595,000,000 eggs 


Minnesota. - .4,097,000,000 eggs 
Pennsylvania . 3,612,000,000 eggs — ^ 


3,059,000,000 eggs & 
2,522,000,000 eggs 


Illinois. + «+ 


New Jersey 


Оһо... ...:. 2,393,000,000 eggs ° 
Wisconsin. ++ .2,389,000,000 eggs & 
Indiana... .2,373,000,000 eggs * 
Texas... 2,293,000,000 eggs 


Each symbol &» stands for 500,000,000 egg produced 
each year. 


or average of government statistics. 


Mille Fleur беш 
Bantom Ress» 


Black-Tailed Japanese 
Bantam Rooster 


Ds 


Three Lions 


Old English Black-Breasted Red Game Rooster 


hatching machines usually heated by electricity. The 
gs must be kept at a temperature of 102? F. to 
4° F. Chicken eggs take 21 days to hatch. Some 
hatcheries can hatch as many аз 1,000,000 eggs at one 
time. See Birn (color picture, A Baby Chicken Comes 
to Life); INCUBATOR 

Egg-Laying Chickens. Female chickens do not have 


to be mated to lay eggs, but only fertilized eggs can 


White-Crested Black 


- Polish Rooster 


IC 


hatch into chicks, Pullets begin laying eggs when they 
are about 6 months old. Hens usually lay more than 
s a year. But, after about 12 months of laying 
eggs, the egg production of most hens declines. The 
hens are then sold for meat. There are about 400,000,- 
000 egg-laying chickens in the United States. They lay 
about 60.000,000,000 eggs cach year. Of this number, 
about 1,800,000,000 hatch into chickens. Chicken 


150 eg 


raisers eat about 5,500,000,000 of the eggs their hens 
produce. They sell the rest for eating purposes or other 
Many eggs are dried and powdered and sold to 
es and restaurants. See Ecc. 

Most farmers who raise egg-laying hens buy them 
as chicks from a hatchery in late winter or early spring. 
The farmer keeps the chicks in heated brooder houses 
until they are 7 or 8 weeks old. He then turns them 
loose in a section of open field for the summer. In the 
fall, when the chickens reach the egg-laying age, the 
farmer puts them in laying houses. 'The laying houses 
have nests in which the hens lay their eg; 

Most chickens molt, or shed their feathers and grow 
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к oa, in the fall. While molting, hens usually 
jy kuc CREP Farmers sometimes leave the lights on at 
ia laying houses during the molting season. The 
бе beep the chickens awake and usually cause them 
n they would otherwise produce, 


.. determines how it should be 
thirds of the meat chickens are 
r. These are young male and 
- 6 to 13 weeks old. Scientific 


al a chicken, not its 5 
card. More than tw 
qid ю broilers and fr 
m chickens that 


обо has made it | ible to raise chickens weighing 
more than 4 pounds а! ihis age. Some farmers raise five 
кн of broilers and fryers a year. 

Chickens kept until ‘hey are 4 to 6 months old are 
юй as roasters. Most rosters are males. Farmers usually 
keep female chickens o! th 


tah chickens are so 
em are hens past the cag 
chickens that have had th 
sored by an operation 


lo 


by the injection of a h 
produce more meat than other chickens do. 

Chickens raised for incat are sold to consumers alive, 
deed, and drawn. A dressed chicken has been killed, 
bed, and plucked. A drawn chicken has had its head, 
c and feet cut off. and its internal organs removed. 
Some drawn chickens are quick-frozen. 

a Chicken Raising. Many families in farm 
еер small flocks of chickens in their backyards 
ре eggs and meat. А flock of 8 to 15 White 
pe x x enough cegs to supply a family of four 
Б s E Han pshires, Plymouth Rocks, and 
п ^ eds provide both eggs and meat. 
E. M need a light, dry shed, or chicken 
сам ich to sleep апа nest. The coop should pro- 
RE square few! of floor space for each chicken. 
crei M hever 15 rats from invading the coop 
ow. 
Ag E generally feed their chickens several 
avi E Ге usually put the food in feeders where 
fepe ph p The feeders are small narrow 
ma E энд y of cle an water should also be available 
uL. an at all times. Chicken feed includes corn, 
E ET p meal, fish meal, bone meal, milk, 
Ка апі other minerals, and vitamins. 
б à antibiotics are often added to chicken 
ын a е chickens grow faster. ; 
oma iue several kinds of minerals, such as 
Bod OG e ien Fish meal and bone meal, 
tm fs js or ground limestone provide most 
Ebene ish meal, green grass, and alfalfa meal 
ial rash ns. Commercial feed companies make 
ue e or mixtures that contain most of the 
саза св that chickens need. See ANTH 
E ITION; VITAMINS. 
chickens Бе of the worst diseases that attacks 
st of a a a type of diarrhea that can kill 

ê Foul within a few weeks after the chicks are 
brathing a _ Кашин, fowl pox, and diseases of the 

acidi ae ns, such as гарез, also affect chickens. 
Newcastle Pp LM of plague that kills many chickens. 

E you eis a virus disease that is especially serious 
ng chickens. Worm parasites often cause 


CHICKEN 
stunted or death. Insects sux 

h as ticks and Бс 
MEX DER RI uh ad his ae HE 


world, as people moved to new areas. 

Spanish explorers brought the first chickens to North 
and South America in the 1500's. English colonists also 
brought chickens with them when they sailed to the 
United States. Settlers at Jamestown raised small flocks 
as early as 1607. As the pioneers moved west, chicken 

spread across the country. 

: Farms that raise only chickens appeared in the United 
tates in the early 1900's. They increased rapidly after 
the discovery of the value of vitamins in chicken feed 
about 1925. With the new feeds, farmers could raise 
chickens indoors during the winter. This made it pow 
sible to raise chickens and to maintain egg production 
throughout the year. 

Scientific care and feeding have greatly increased the 
number of eggs chickens lay. In 1940, the average hen 
in the United States laid about 100 eggs a year. By the 
mid-1950's, yearly egg production had risen to more 
than 150 eggs a hen. During the same period, the aver: 
age American increased his egg consumption from 
about 314 eggs to more than 360 a year. The average 
‘American eats about 24 pounds of chicken meat a year. 


Scientific Classification. Chickens belong to the family 
Phasianidae. All of the more than 180 varietics of chickens 


descend from the jungle fowl, which is genus Gallus, 
species gallus. MORLEY А. JUL, амі CHARLES А. SIMONDS 
Related Articles in WorLD Book include: 

Animal Husbandry Farm Life Incubator 
Bird (The Bodies of Feather june’: Fowl 
Birds) Food utrition 
Cockfighting Fowl Poultry 

Egg Gizzard 
Outline 
1. Kinds of Chickens 
1 р. Asiatic Class 


С. English Class Е. Hybri 
Il. Chicken Farming 
A. Hatcheries D. Backyard Chicken Raising 
B. Egg Lay Chickens E. Food 
С. Meat Chickens F. Diseases 
Ill, History 
Questions 


How do chickens differ from other birds? 

Who brought the first chicken to America? When? 

What breed of chickens lays the most eggs? What 
breed lays the largest eggs? 1 

where do farmers obtain most of the chickens 
th 


What determines how a chicken should be cooked? 


What are dressed and drawn chickens? 
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CHICKEN HAWK 


CHICKEN HAWK. See GosHawk. 

CHICKEN POX, or VARICELLA, is a common, gen- 
erally mild, contagious disease of children. The attack 
is often so mild that it is not recognized. The first symp- 
tom of chicken pox is a kind of skin rash. Fever, head- 
ache, backache, and aching muscles often accompany 
the rash. 

Red blotches appear first on the skin of the face or 
back. They change into pimples after a few hours, and 
then into blisters that enlarge and may become filled 
with a milky liquid. The blisters dry up in a few days, 
and are covered with scabs, or dried tissue. The skin 
disorders of chicken pox appear in groups. New blotches 
form while old ones change to blisters and dry up. 

The incubation period, or time between exposure to 
the disease and the appearance of symptoms, ranges 
from 14 to 21 days. Chicken pox is caused by a virus 
which doctors believe is closely related to the virus that 
causes shingles (see SHINGLES). A child who has had 
chicken pox usually does not get it again. Adults may 
get the disease if they did not have it as a child. 

Treatment of chicken pox consists of keeping the 
patient in good general condition. He should be pre- 
vented from scratching the skin, so that no danger of 
infection or scars results. Austin EDWARD SMITH 

CHICKERING, JONAS. See Prano (History). 

CHICLAYO, chee KLAH yoh (pop. 49,600; alt. 91 ft.), 
is the center of a sugar and cotton district on the 
north coast of Peru (see Peru [color map]). The Pan 
American Highway links the city to Lima, 400 miles 
to the southeast. Chiclayo produces soap, chocolate, and 
condensed milk. The city has a college and a cathedral. 

CHICLE, САЛСЕ, is a gumlike, milky juice obtained 
from certain tropical trees. It is the chief ingredient of 
chewing gum. The United States imports millions of 
pounds of chicle each year. 

Most chicle comes from 
sapodilla, or sapota, trees, 
which grow in Mexico, 
British Honduras, and Gua- 
temala. The finest chicle 
comes from Guatemala. 

To obtain chicle, work- 
ers tap the trees and collect 
the sap in much the way 
that sap is taken from sugar 
maples. The workers make 
cuts in the bark of the tree. 
The sap flows down from 
the cuts and into a con- 
tainer at the base of the 
tree. Trees need at least 
five years to recover after 
being tapped. Some of 
them die as a result of this 
process. 

The milky juice is boiled 
until it becomes thick and 
sticky, and it is then 
kneaded to press out the 
water. An extremely elastic 
substance, chicle can be 
shaped or molded more 
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A Worker Taps a Tree to 
secure sap for making chicle. 
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easily than rubber. It is marketed in lumps of 20 t y 
pounds. 8 
Chicle can be obtained only during the rainy seas, 
when the sap flows in the trees. ae 
See also CHEWING GUM; SAPODILLA. 
CHICO STATE COLLEGE is a state-controlled coeds 
cational liberal arts school at Chico, Calif. Courses i 
the arts, the sciences, and education lead to bach ri 
and master's degrees. There is also a two-year prograp 
in agriculture, and a nursing program leading to the 
B.S. degree. Chico State was founded in 1887. It hag 
an extension division and a summer session. For етй. 
ment, see UNIVERSITIES (table). Сізюї Кахала 
CHICOPEE, Mass. (pop. 61,555; alt. 150 ft), is а 
industrial city on the Connecticut River, five miks 
north of Springfield (see Massacuvserts [color тар 
The falls on the Chicopee River led to the develop 
ment of industry in the early 1800's, Factories i 
the city make tires and tubes, electronic products, firs 
arms, lawnmowers, athletic equipment, and chees 
cloth. Westover Air Force Base lies nearby. Chicopee 
was settled in 1641 and became a citv in 1890). It hata 
mayor-council form of government. Wirt J. Rew 
CHICORY, CHICK oh rih, is a small plant whose root 
is sometimes mixed with coffee, or used as a coffee sub 
stitute. It grows wild in Europe, Asia, and North Amer 
ica. Chicory is cultivated in the United States and 
southern Canada. It has spreading branches, coarse 
leaves, and bright blue, pink, or white flowers. The root 
is long, fleshy, and milky. Chicory is also called succory. 
Pure-food laws in the United States forbid the mixing 
of ground chicory root with coffee unless the label is 
plainly marked. Chicory can be discovered in coffee by 
putting a spoonful of the mixture into a glass of cold 
water. The coffee will float on the surface and the 
chicory will separate from it and color the water. Some 
persons prefer coffee flavored with chicory. 
Scientific Classification. Chicory belongs to the family 


Compositae. The plant is classified as genus Cichorium, spe- 
cies intybus. HAROLD NORMAN MOUDENKE 


C. L. Mum; 


See also FLoweEr (color picture, Flowers of Roadside, 
Field, and Prairie). 

CHIEF. See RANK IN ARMED SERVICES. 

CHIEF, INDIAN. See INDIAN, AMERICAN (Government). 

CHIEF EXECUTIVE. See PRESIDENT or THE UNTED 
STATES. 

CHIEF JUSTICE is the presiding judge of a court 
that has several judges, such as the Supreme Court 
of the United States. The chief justice presides ovè 
the court and assigns tasks to the members of the court: 
Although a chief justice has only one vote, his posito? 
presents an opportunity for leadership. ‘The Presiden! 
nominates the Chief Justice of the United States, 27 
the Senate confirms the nomination. In many si 
courts, the judge who has been on the bench longest 
serves as chief justice. In some states the office is rotat 

Erwin N. GRISWOLD. critically reviewed by WILLIAM O. lied 

See also Supreme Court or THE UNITED STATES | 

CHIEF OF STAFF. See GENERAL SrArr; JOINT Он" 
OF STAFF. í 

CHIFFON, SHIF aln, is a soft, sheer fabric made x 
silk, nylon, or rayon. Clothing manufacturers use 1t rf 
veils, trimmings, and party dresses. Chiffon 8 h 
either 39 inches or 42 inches wide. Chiffon is à ler 
word which means rag. 


CHIGGER, or JIGGER, 
is the common name of 
two kinds of pests that at- 
tack men. One is the 
chigoe flea, and the other 
is the larva of a harvest 
mite. Only the latter lives 
in the United States. 

The harvest mite is a 
tiny red creature with a 
body divided into two 
parts. It creeps into skin 
pores and hair follicles to 
feed, and causes a rash and 
instant itching. The female 
chigoe digs into the flesh 

a sore. Mites usually attack 


Monsanto Magazir 


larvae of Chiggers attack 
formers in the Middle West 
end South at harvest time. 


and lays eggs that cause 
small animals. 

The harvest mite is merely a nuisance in North 
America and Europe. But in Oriental countries and 
many Pacific islands, it is a serious danger because it 
caries a typhuslike disease called Japanese river fever, 
х Tiutsugamushi. The parasitic larvae of the harvest mite 
yually get the disease from infected rodents. The mite 
keeps the disease during its nymphal and adult stages, 
and gives it to the larvae of the next generation, which 
jas it on to man. Harvest mites are common in the 
Middle West and the South. 

Scientific Classification. The chigoe flea belongs to the 
family Hectopsyllidae. It is genus Tunga, species penetrans. 
Harvest mites (the North American chigger) belong to 
the family Trombidiidae. They are genus Trombicula, spe- 
бв alfreddugesi. CARL D. DUNGAN 

See also Сисо; Mire. 

CHIGNON. See Harr «b HAIRDRESSING (Nineteenth 
Century). 

CHIGOE, CHIG oh, is a flea that lives in tropical 
America and, by introduction, in Africa and India. It 
is sometimes called jigger, 
or chigger, though it differs 
from the creatures called 
by those names in the 
United States. The female 
chigoe flea burrows into 
the skin of a man, dog, or 
pig. It usually attacks hu- 
man beings between their 
fingers or toes, or on the 
bottoms of their feet. It 
makes a bad wound that 
may become infected. 


€ Roy M. Allen 
higoe Fleas are only about 


25 of an inch long. Scientific Classification. 


The chigoe flea eo 9 
5 genus Tunga, Species m buch: We Eo) 
F also CHIGGER; FLEA 

CHUA p Scc YELLOW SEA. 

* chief citi A, chee WAH wah (pop. 86,961), is one of 
Chi libus 165 of northern Mexico, and the capital of 
Mexico Cit Pu It is about 780 miles northwest of 
mining re a in the center of a rich cattle and silver- 

€ city у н Ког location, see Mexico (color map)- 

eet in 1709. 
Tanches oF às a mild climate. Nearby are large cattle 
nd plants for smelting silver, gold, lead, and 


CHILBLAIN 


zinc. The city has won fame as a breeding center for 
tiny dogs called Chihuahuas. Jous A. Crow 
CHIHUAHUA (рор. 846,414; area 94,831 sq. mi.), the 
largest state of Mexico, borders Texas and New Mexico. 
For location, see Mexico (color map). Most of the state 
lies on a hot, dry plateau. Irrigation projects have made 
Chihuahua a major producer of wheat, potatoes, cotton, 
and other crops. Ranchers raise cattle, sheep, and goats 
Mines in the north and west produce gold, silver, cop- 
per, and other minerals. Forests on the mountain slopes 
provide lumber. Chihuahua became a state when 
Mexico became a republic in 1824. The city of Chi- 
huahua is the state capital. 
See also CHIHUAHUA (city). 
CHIHUAHUA, chee WAH wah, is the smallest breed of 
dogs. Chihuahuas, classed as toy dogs, weigh from 1 to 6 
pounds. They have slender bodies and are quick in 
movement. Chihuahuas may be almost any color, and 
appear in two varieties, long-haired and short-haired. 
They used to be called “pillow dogs," because their 
owners let them sleep inside pillows for warmth. Chi- 
huahuas are a pure American breed that comes from 
Mexico. Some experts believe they originated more 
than 500 years ago. 
See also Doc (color picture, Toy Dogs); MULTIPLE 
Ввтн (picture). 


CHARLES C. CUMBERLAND 


JOSEPHINE Z. RINE 


A Chihuahua stands only 5 inches high. A woman's bracelet 


easily fits around its neck. A straw hat holds two full-grown dogs. 
Walter Chandoha 


CHIKARA. See GAZELLE. BINT.’ s 

CHILBLAIN, CHILL BLAYN, is à condition in bce 
the skin stings, itches, burns, and sometimes turns rec. | 
affects particularly the skin of the feet. The CO 
cause is exposure to cold, or to cold and wet. Ti Wm 
become sensitive to cold after one attack, ae ae y 
suffer further attacks. Chilblain usually к е m 
vented by protecting the feet with warm s$ n E à 
heavy stockings during cold, wet weather. | d Е 
exercise and massage help to improve the circu а n 
the area affected by chilblain. jJ. F. A. МОМАх 

See also FROSTBITE; Immersion Foor. 
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H. Armstrong Roberts 


CHILD. The child of today is fortunate, for modern 
parents take better care of their children than did the 
parents of any other period in history. Parents today 
know more about bringing up children. The modern 
spirit of science has made great contributions to infor- 
mation about child care. 

Knowledge about how children grow and develop has 
been gained in many ways. Mothers have kept detailed 
records about the growth of their children. Teachers, 
doctors, psychologists, and nutritionists have studied 
groups of children, particularly in university nursery 
schools. Scientists in many fields have collected facts 
about large groups of children, and have studied their 
growth and behavior. Psychiatrists have worked with 
adults to uncover many facts about the early childhood 
of these grown-ups. Anthropologists have studied grow- 
ing children in many different lands. The trend since 
about 1900 has been to study actual children in all these 
different ways, rather than just to sit in an armchair 
and decide how children should grow up. 

Today there are also better means of making such 
knowledge available to people who work with children. 
Many books have been published on bringing up chil- 
dren. There are several magazines for parents. Almost 
every large newspaper and many magazines have col- 
umns on child care for parents. High schools and col- 
leges offer courses where students can study about chil- 
dren. Students often actually observe young children in 
demonstration nursery schools. Parents meet in child- 
study clubs to discuss the best ways to aid child growth. 


Growth of the Child 


A step-by-step process marks the growth of children. 
The process of learning to walk is a very good illustra- 
tion of this orderly development. Walking is so typically 
human an activity that one could easily believe it just 
happens. Actually there must be a good deal of early 
growth to prepare the child for taking his first step. 

Physical Development first involves control of the 
head and neck muscles. When a child is born, he 
does not have this control. If he is held, his head slumps. 
If he is lying, his head remains where it is placed. By 
the time most children are about sixteen weeks old they 
can lie on their stomachs and lift their heads from the 
crib to look straight ahead. At about the same age, 
most children can turn their heads from side to side. 
This is the beginning of the growth that later allows 
the child to hold his head erect when he walks, and to 
use his head to help keep his balance. 
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There must also be growth in the trunk of th 
before the child can walk. If a very young i 
placed in a sitting position he is likely to fall f 
his face. He cannot yet hold himself erect or pull hin. 
self back if he falls forward. It is not until about фе 
age of thirty-six weeks that the average child is а 
sit upright for any length of time. It takes usually 
eight weeks more before he can lic down and sit up 


with real ease. The child is well on ! 
to walk when this control of the tr 


is way to be ready 
: is accomplished 


In a few cases, this ability develops very early. 
Legs also must grow strong before the child can sup- 
port the weight of his body. Most children begin mo 


ge of six to nine 
accomplished by 
iragging. Th d 
eping position on 


ing themselves forward at about th 
months. The first motion is usually 
pulling with the arms, with the leg 
is not strong enough to get into a ‹ 
all fours until later. Often children support themselves 
on hands and knees and rock back and forth for several 
weeks before they get the idea of going forward. The 
child's legs grow faster than the rest of his body at tlis 
time. This is in preparation for thc walking that is 
soon to come. 

There also is growth in nerve connections and in o% 
ordination between neck, head, trunk, and legs. But 
the child is not ready for his first step until all thee 


various muscles are strong and the nerve connections 
have been made. 

Language growth is another example. In language, 
the child сооз and babbles first. A definite word usually 
does not come out of this sound-making until he is 
about one year old. A little later ihe child uses om 


word as a command, a question, or a sentence. Later, 
two or three words are put together to make what adults 
recognize as a sentence. 

Social Behavior exhibits the same kind of regular 
development. At first the infant docs not respond to 
people. He lives in a small world of his own. He leams 
to recognize familiar faces some time before the middle 
of his first year. But he cannot recognize himself in the 
mirror until he is nearly one year old. At the age of 
two he likes to be with other children, but he prefers 
play beside them rather than with therm. Not until later 
does he really engage in play with other children, and 
then he plays only in small 
groups. Even when a child 
enters elementary school 
he is not yet ready to take 
part in large group playing 
to any great extent. 

The Training of Parents. 
A knowledge of this step- 
by-step development in the 
child’s growth has helped 
the parents’ understanding 
of the child in two impor- 
tant ways. 

In the first place, adults 
can be calm about their ond 
children when they know t 
that certain behavior sion of ao Rnopt, Int. 
is typical of children. If fhe Growth of achild’sHest 
parents know that most js one ofthe marvels of nature 
eighteen-month-old chil- grows outward and урма" 
dren like to poke and ех- perfect balance. 


Function by Fritz Kahn, by P 


they are less likely to be alarmed at the child’s 
B. esigations. If they know that three-year-olds go 
a kly from one activity to the next, they are less likely 
Sbe irritated if their child leaves his toysscattered on the 
gor, 10 explore something else. They will not think 
sper child is bad if they know two-year-olds feel inde- 
lent because they can walk and talk, and that they 

E “no” often and lik: have their own way. 
This knowledge also зе1рѕ in a second way. Adults 


cow realize that children need to be ready for their next 
behavior. For example. parents are usually in a hurry 
y tain their child to use the toilet. But there must be 


l nerve connections before the 
dild can have this cont 1. Teachers are usually eager 
ıı have children learn to read during their first year 
inschool. But reading, like walking, is a highly compli- 
cated skill that involves many different muscles and 
gills. Some children can ready read by the time they 
enter elementary school But many others are not yet 
ready to learn to read. Some parents worry themselves 
unnecessarily about the child’s slowness. The advice 
given by child psychol gists is simply “Be patient.” 

It is thought best not to push children. Children 
should not be urged into activities before they are ready 
forthem. This pushing is often a waste of time. The child 
cannot usually do what he is not ready to do. Some- 
times the early urging gives him a needless feeling of 
being a failure. It also sometimes makes the adult feel 
that he is dealing with a bad child or a stupid one. 
Modem observation of the stages of growth has helped 
adults to avoid these mistakes, It has also encouraged 
the parents to allow their children to follow their inter- 
tss at each age level. The child's interests are one 
important indication of what he is ready for. For in- 
sance, preschool children are usually not taught man- 
ners, Their interest is in getting what they want and 
ated, They see little point in saying “Please” and “Par- 
don me” and other expressions which older children 
know are important if they want to get along well with 
other persons. One reason why two- and three-year-old 
children play with larg -ks and large crayons is that 
they are not ready for or interested in harder activities 
which require fine control. 


gowth of muscles and 


Individual Differences 


Buh normal child growing up passes through the 
E indevelopment. But they all pass these stages 
child erent times and at different rates of speed. One 

rst may leam to walk alone before the end of his 
Eur Another child, equally normal, may not walk 
m E he is almost eighteen months old. Many 
tithe à ауе two or three words which they can use 
May not | t birthday. Others who are just as intelligent 
into thei egin to make real words until they are well 

ї second year. 
n ч hildren Differ depends on many factors. 
А € child's first six months, he seems to get hun- 
varies be food at regular times. But this schedule 
for و‎ child to child, It is four hours for some, and 
Wide diffe every three hours or even less. There 18 а 
longer ne usd in the age at which young children no 
ence in th carly morning food. T here is also a differ- 
Moon na at which they no longer want an after- 
Others Th Some learn to sit up at an carlier age than 
` “hese differences are scen during early childhood 


CHILD 


and they continue through all the developments. Chil- 
dren even differ in the ages in which they enter puberty. 
They also differ in intelligence. There is no one amount 
of intelligence which is normal. There is only a range 
which is believed to be normal. Children differ in physi- 
cal appearance. Their heights and weights are differ- 
ent at birth, in the gains made the first year, and 
throughout life. К 

Children also differ in temperament. Differences in 
amount of activity, in responsiveness, and in acceptance 
of situations are noticeable even in the first year of life. 
Wide differences in interests and in skills have been 
observed among preschool children. 

Why Children Differ. Heredity is one reason. It 
is only natural that children of tall, thin parents 
should be tall and thin themselves, rather than plump 
like many children. Heredity can affect intelligence and 
temperament as well as physical characteristics, and 
physical characteristics in turn can affect behavior. For 
instance, the size of the child’s stomach has an effect on 
his feeding schedule, and the size of his bladder has 
some effect on how soon he can be trained to stay dry. 
See HEREDITY. 

The environment in which a child grows up affects 
his rate of growth and the direction of that growth. For 
example, children from parents who can converse easily 
and well usually have more words than do children who 
live in institutions without parents. Children in homes 
where parents say little to each other and to the child 


During its period of growth, а 
child's head doubles in size. 
The arm becomes four times as 
long, the leg five times as long, 
and the trunk three times as long, 


= = 
and Function by Fritz Kahn, by 


d special arrangement with Alfred A. Knopf, Inc. 


Adapted from Mam in Structure 


permission of an 
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Habits of Cleanliness Are Formed Early in Life. 


g Galloway 


Learning to Dress Develops Habits of Self-Reliance. 


ANE d 
H. Armstrong Roberts 


Health Comes in Part from Eating the Right Foods. 


Y. Armstrong But 
Good Health Depends on Plenty of Sleep. 


also usually learn to talk later. 

Dealing with Differences. A kn 
differences has had an importa 
children are treated. Adults worki 
know that the individual child is 
averages or norms. This knowled 
cation in particular. Teachers tod 
allow each child to go at his own p 
a varied program of studies in w! 
find some part, rather than attemp 
dren do the same thing at the san 
also gained help from this kno 
learned to treat children as individu They worry let 
about whether their child is slow or fast, and conos 
trate on developing his particular traits 


dge of these wil 
lect on the жи 
ith children mw 

> important that 
has affected ede 
ire more likely $e 
They try to pis 

1 each child ae 
ng to have all Фй 
ime. Parents hane 
dge. They Баж 


Growth and Behavior 


The growth and behavior of children are interrelated 
Not only does each step in a child development de 
pend on many past steps, but a child's physical develop 
ment also affects his social and intellectual deves 
ment, and these in turn affect his physical growth. Se 
GROWTH. 

This is easily seen during the child's first year. He 
cannot walk until he can hold up his head and 
himself up and support his own weight. But until he cas 
walk his world is very limited. He can touch and play 
with only the things that are placed within his rë 
He can see only the people who come into his room І 
is not surprising that his language апа the growth Е 
ideas leap ahead when Һе develops some physical we 
dependence by learning to walk. k 

The three-year-old child who is hungry is vey e 
table. Hunger makes him hit out at other children, 1 
makes him impatient. It makes him say “по” more оће 
and it can cause him to be less willing to try n€" Б 
tivities. The tired or sick child also is slower in his 
intellectual, and emotional behavior than he МӘ 
otherwise be. The emotionally disturbed child also * 
less efficient physically. Most three-year-olds can e i 
to the top of a jungle gym, which is a climbing de? 


Н. Armstrong Roberts 


Healthy Play Builds Body and Mind. 


4 ladders and crossed poles. But a child who does not 
pel loved at home and who is therefore not sure of him- 
{ may not even try. An angry child usually makes a 
cle up some steps 
tan a child who is not angry. There is much evidence 
ıt love and affection performs 

more nearly at h eHlectual peak. 
A knowledge of how physical, social, intellectual, and 
emotional developmen: «re interrelated has especially 
ased parents’ and teachers’ interest in the emotional 
lopment of children Before 1900 little was known 
bout people's emotion i] needs. But it has become 
dear that feeling good, and feeling loved and accepted, 
wt essential for all othe wth. A child's muscular skill, 
- ability to get along with other children, and the de- 
pment of his intelleciual powers, are all influenced 
ow he feels about hiiisclf. This knowledge has made 
teachers aware of the need to have friendly schools 
where children feel wanted and where each has a chance 

0 succeed. 
EU ae in schools has been increasingly em- 
Een or example, man schools now have hearing 
їз for all their pupils. l'eachers realize that a hearing 
“К can easily affect a child's ability to speak, his 
E or his willingness to play with other children. 
EE also have been introduced. Better lunch 
iion э m been set up. Teachers supervise recre- 
what а ground activities. Schools are interested ш 
Жер they in eat pou the day, in the ао (9 
eode and in their general physical condition. 
ngs affect learning. 


Causes for Behavior 


s has some purpose and reason 


i Lieb : 
25 . No behavior is aimless, The reasons for a 
Surface, ctions may not be those that appear on the 


A know 
th knowledge of this has affected adults’ ideas about 


Yt discir]; 
Ear and punishment of children. Parents and 


ook for the reasons instead of merely stopping 


the behavior, 


Сыма 


* Litewry. Гөз» Аз». Catal 


Indoor Reading Together ls fun. 


Н. Armstrong Roberts 


Children Learn to Express Themselves Through Art. 


Learning to Play with Others Is 


H. Armstrong Roberts 
Very Important. 
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Every Child Should Have a Pet and learn how to take care 
of й. Space, cost, where the family lives, and other factors 


should be considered in 


jecting the pet. 


A child who has not yet learned to control his normal 
functions is not a good child or a bad child. He is simply 
immature. The four-ycar-old child who will not dress 
himself may simply be a hungry or a tired child, and 
not an uncooperative one. The child who docs not 
rcad at six ycars of age may not as yet have gained the 
necessary eye control. He is not necessarily stupid or in- 
attentive. He is merely not yet ready. 

Observation has shown that all children want certain 
things for themselves. They want to be loved, to be ac- 
cepted, to succeed, and to be noticed. Children will use 
undesirable activity to secure these important things. 
A school-age child may hit other children and be the 
bully of the neighborhood, if he cannot get attention 
any other way. Understanding such undesirable be- 
havior often reveals that the boy who seems so un- 
friendly actually wants nothing more than to be liked 
and accepted by his mates. 

The attempt to find causes of misbehavior rather than 
to punish actions has led to the idea of guidance rather 
than punishment. Parents and teachers have been en- 
couraged to understand children. With sympathy and 
understanding comes a different plan of action for help- 
ing rather than punishing the child. 


Change and Growth 


Children can change, they can learn, and they can 
grow, depending on the environment they have, 

Each child inherits from his two parents certain char- 
acteristics. The working of inheritance is not fully under- 
stood, since most studies have been made on animals 
and plants. But it is clear that children do inherit cer- 
tain physical characteristics, such as the color of the 
eyes, the texture of hair, and the general type of bone 
structure. It also seems clear that they inherit certain 
limits to their intellectual capacity and certain tenden- 
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cies for particular kinds of beha: What із defia 
inherited can not be changed. N 
make a fat boy out of a boy who 
thin, wiry structure. 

But it is not definitely kno 
human behavior has an inherited 
ings can promote important ch 
growth. The rate at which a ch 
by the medical care and the am 
he gets. The development of his i 
available toys, books, musical 
portunities for art and handwor: 
family talks much, what it talks 
talks and plays with its childrer 
child feels that he was unwantec 
parents wanted him to be, his | 
this knowledge. 

The opportunities a child has to express his interes 
also depend on the general eco ic security of de 
family, its particular location in country or city, the 
kind of schools available, and t umber of days г 
year the school is open. The order of the child in the 
family, whether he is the first-bor xiddle, or last, has 
an important effect on him. He is also affected by the 
cuddling he may or may not get as an infant. Huge 
lations with his brothers and sisters are also important 
to him. His race, religion, and national origin may 
make him one of a majority or a minority group, am 
this may seriously affect his developinent. 

The kind of treatment children receive in their home 
at school, and on the street may make them соораа 
tive or not, “good” or “bad,” smart or dull, friendly @ 
antagonistic. All people who are concerned with chile 
dren have tried to make sure that ca: iı child hasthekinf 
of environment and guidance tha: will enable himt 
function and make full use of his inherited abilitiet 


T 
ıount of fond vil 
15 inherited a uk 


ust how much uf 
Good sum: 

з in every ama qi 
‘OWS is influenced 

t and kind of бё 
sts depends on the 
uments, and og 
ther or not the 
it, and whether f 
so important. lf j 
not of the sex li 
vior is affected ly 


Helping the Child Grow Up 


Early Care. Many mothers see their doctors regulaiiy 
as soon as they become pregnant. Good growth of the 
prenatal child and a safe birth depend on proper ай 
vice about diet and exercise. Most cities have free pre 
natal clinics for mothers who cannot afford their ow 
physicians. Mothers keep in close contact with ther 
doctors during the child's first year so that the doct 
can watch the child’s early growth and development 
During the first year, many children are immun 
against smallpox, whooping cough, and diphtheria. Such 
diseases have caused many child deaths in former ume 
Most cities and some rural districts have “well-babs 
clinics where mothers can receive help without expense 

Public Health Improvements often mean а better 
chance for children to be born safely and to get a£ 
start in life. Advances in nutrition, for example , have 
led to the addition of fish-liver oils, fruit juices бЁ 
yolk, meat, and vegetables to the child’s early diet. 
pasteurization of milk has freed young children 
many diseases which once threatened them. чы dot 
general improvement in standards of living has $ 
away with some of the bad housing and filth whic 
dangerous to young children. the 

The Scientific Study of Children has also led (0 
making of toys and play equipment that promote 
growth and fit the children's interests. Climbing арры 
ratus has been developed which is based on а SU! Y 


children need to aid them in their bone and 
uh growth. Spec | block sets have been created to 
wide different kinds ol exercise for different age 
Me Excellent children's books have been written 
iren's interests and designed to 


hat young 


which arc based on chi ‹ 
мір the grow th of language and ideas. Children’s refer- 
се works have been « rt ated which give the child the 
tion he is mos! likely to need, in a vocabulary 
ir can understand, asi with pictures which help ex- 
new ideas to hin: New kinds of clothing have been 


freedom of movement that is 
Children learn how to dress 
nuch earlier now than before. 
Since 1900, educators have let 
an earlier age. Many public- 
(тее kindergartens, which chil- 
« time they are five. They have 
a chance to learn how |o get along with others and to 
work with more equip: ent than the average home can 
ide. In many places (ree nursery schools have been 


devised which allow 
косыу and impor! 
pd undress themsel 
{ойу Schooling. 
dildren enter school 
«bool systems prov!“ 
den may attend from 


vided, which children may attend from the time 
they are three years of age. Important gains are made 
by being in a group under trained supervision at that 
young age. Nursery schools are usually not provided as 
рап of the public system of education. But they exist in 
connection with some new public schools. 


Children in a Democracy 
Democratic customs lit in well with what science has 


discovered to be good for young children. In a demo- 
gatic society, children are considered important, and 
they are usually treated with the affection they need. 
Early religious and mor training strengthens their un- 
derstanding of the basic democratic ideas of equality, 


justice, and freedom. Children like to do things for 
themselves, A democratic society values independence 
and self-reliance in iis people, and its children are 
usally allowed to take part in family jobs. They are 
encouraged to do as much as they can at each stage of 
their development. Science shows that each child is an 
individual and differs (vom all other children. A demo- 
(айс society is based on the worth of an individual and 
tries less than another kind of society to fit the child 
into the mass. James L. Hymes, JR- 
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How has a scientific study of children helped the 
child grow up? 

What are two important reasons for children's indi- 
vidual differences? How docs а knowledge of these 
reasons help adults treat children? 

What improvements in public health have helped 


children? 
How does a knowledge of a child's rowth help parents? 
What characteristics does a child inherit Ron his 
parents? 


How does a child's physical growth affect his social 
and intellectual development? 
How does early schooling benefit children? 
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Снир STUDY ASSOCIATION OF AMERICA. Our Children To- 
day: A Guide to Their Needs from Infancy Through Ado- 
donice M. Gruenberg. Viking, 1952. 
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FRAIBERG, SELMA Н. The Magic Years. Scribner, 1959. 
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GEsELL, ARNOLD L., and others. The Child from Five to 
Ten. Harper, 1946. 
ыкка SIDON M. The Parents’ Guide to Everyday 
Problems of Boys and Girls: Helping Your Child from Five 
to Twelve. Random House, 105$ "= c 
Hymes, JAMES L., Jr- Understanding Your Child. Prentice- 
Hall, 1952. A practical discussion of understanding 
d helping children. А 
шне LADYS G., and others. These Are Your Children. 
xpanded ed. W. R. Scott, 1953. Child development 


i age. + 
MILLER, WAYNE. The World Is Young. ong Press, 1958. 
A photographic story of development t 


Spock, BENJAMIN M. The Common Sense Book of Baby and 


ld Care. New rev. ed. Duell 1957. c 
Ns LAWRENCE „ and CHURCH, Josern. Childhood 
and Adolescence: A rsychology of the Growing Person. Ran- 
piece and Szasz, SUZANNE. Helping Your 


ANNA Wa 
йг ‘Emotional Growth. Doubleday, 1954. 


CHILD-CARE CENTER. See NURSERY ScHOOL. 

CHILD HEALTH DAY, celebrated on May 1, draws 
attention to the needs of American children. The 
Child Health Association first advocated such 


1931, was the basis for many reforms affecting children 


Ravwowp HOYT JAHN 
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The George Eastman House Collection, Rochester, N.Y. 
Child Labor in Factories is now regulated by both state and 
federal laws. In the 1700's and 1800's, however, many children 
were sent to textile factories to work 16 hours a day. 


CHILD LABOR is the employment of children in in- 
dustry or any other gainful occupation. The term child 
labor came into use in England in the 1700's, during 
the development of the textile factories and mills. 


In the United States 


Child labor is regulated by both state and federal 
laws. State laws regulate the age at which a child may 
begin to work and the age at which he may work in 
dangerous occupations. The state laws also limit the 
maximum daily and weekly hours during which he 
may be employed, prohibit night work, and require 
work permits. 

State Laws. The majority of states set a 14-year mini- 
mum age for employment. About one third of the states 
have set a 16-year minimum age for employment during 
school hours and for employment in factories, and a 14- 
year limit for work outside school hours in occupations 
other than factory employment. Only about half the 
states have any control over the employment of youths 
in street trades such as the sale of newspapers. Few 
child-labor laws affect work on farms. 

In some states, maximum working hours for children 
under 16 are limited to 8 hours a day and до or 44 hours 
a week. A few states require shorter hours of work for 
children who are attending school. Most of the states, 
however, provide a maximum 8-hour day and 48-hour 
week for children under 16. Most states also limit the 
number of days that may be worked in a week to 6 days. 
Most states prohibit night work for children under 16. 
The hours of work for boys and girls 16 and 17 years 
of age are also regulated by some states. 

Most states require employers of children under 16 to 
obtain work permits or employment certificates offering 
proof that they are of age and that they have met all 
educational and other requirements. In some states a 
certificate showing the child’s physical fitness is required 
before the permit is issued. Almost half of the states 
require employment or age certificates for children 16 
and 17 years of age. In the remaining states, an age 
certificate will be issued if it is requested. 

During the labor shortage of World War II, some 
states relaxed their child-labor laws. ‘The number of 
children known to work in industry in the United 
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States in normal times more than doubled during the 
war years. According to estimates of the Children's 
Bureau of the United States Department of Labor. 
3,000,000 boys and girls 14 through 17 years of a. 
were at work during 1944 and 1945 

Federal Laws. The first federal child-labor law wa 
adopted by the United States Congress in 1916. It py. 
hibited the interstate or foreign shipment of goods 
produced in factories, workshops, canneries, mines, e 


quarries which employed children in violation of this 
law. In 1918, the Supreme Court of the United States 
declared the law unconstitutional. In 1919, Congres 


passed another law which had similar child-laboe 
standards. It placed a то per cent tax on the annual net 


profits of firms which employed children contrary t 
those standards. In 1922, this law a!so was declared шь 
constitutional. Congress approved a constitutional 


amendment in 1924 which authorized federal laws to 
regulate the labor of persons under 18 years of age. 
Only 28 states have approved this amendment. The 
purposes of this amendment were partially achieved, 
however, by the adoption of the Federal Fair Labor 
Standards Act in 1938. This law sets a minimum age 
of 16 for employment in establishments producing goods 
for shipment in interstate or foreign commerce. Limited 
employment of children in nonmanufacturing and nom 
mining occupations is permitted outside school hous 
for 14- and 15-year-old children. A minimum age of 18 
is required in occupations found and declared especially 
dangerous for minors by the Chief of the Childrens 
Bureau. 


In Other Countries 


In Great Britain, there are more than 2,000000 
workers between the ages of 14 and 17. In most Euro- 
pean countries, some progress has been made to stop 
the wholesale employment of children. j 

In China and Japan, rapid changes to machine 
methods have encouraged the employment of children 
in cotton and woolen mills and in silk manufacture. Its 
believed there are more than 1,000,000 child workers in 
Chinese manufacturing industries, while millions of 
others work in households and rice fields. Legal рї” 
tection of child workers is greater in Japan than in 
China. But about 1,500,000 children are employed in 
Japanese industry. 


History 


Tn ancient times, children began to work as exi 
they were able to do so. Women and children helpe 
to support the family by hunting, fishing, farming, к 
making clothing. During the Middle Ages, farm a" 
hand workers formed the largest part of all population 
The children of such workers were forced to go to W0 
when they were very young. ar 

Children who worked in the textile factories of Б 
land in the 1700's usually did not have the prote 
of a guild. Many of the child workers were paupe! © 1 
dren collected from poorhouses and hound out tO ү 
owners without pay. Others were sent to the ipe 
wage earners by parents who often had no other Wis 
of making a living. The millowners preferred 0 pn 
children rather than grown persons, because there 
hands were more nimble at tending the machines: 


"key 
children also worked for lower wages and were Jess like 


T 


фал adults to cause labor trouble. Some of these little 
ony workers wer only five or six years old. Many 
of them died after a [ew years in the mills. They often 
worked as long as 16 hours a day. Sometimes they were 
chained to their machines. 

The first law regulating the employment of children 
was adopted by the British Parliament in 1802. This 
yas the Health and Morals Act to Regulate the Labor 
of Bound Children in Cotton Factories. It prohibited 
the employment of children under nine years of age. 
They were not to work at night, and their working day 
yas limited to 12 hours In 1819, this law was extended 
ю apply to the employment in cotton mills of all 
children, not just the bx und, or pauper, children. How- 
wer, little provision was made for the enforcement of 
these child-labor laws until 1833. The first German 
child-labor law was €! ;acted in 1839. 

In the United States the first law affecting children's 
working was enacted in 1836 in Massachusetts. It pro- 
hibited the employment of children under 15 in any 
factory, unless they had attended school for at least 
three months the preceding year. By 1860, a few other 
sates had enacted laws prohibiting the employment in 
factories of children under a certain age, usually 10 or 
12 years. Rosert D. PATTON 

See also CHILDREN’S BUREAU; LABOR (picture, The 
Industrial Revolution). 

CHILD LABOR COMMITTEE, NATIONAL, promotes 
measures to protect young people in the United States, 
and to improve the conditions under which they work. 
The committee’s program includes youth education, 
job training, and the adoption of state and national 
laws fixing minimum ages for employment. The com- 
mittee publishes The American Child. Founded in 1904, 
it has about 15,000 members. Headquarters are at 419 
Fourth Ave., New York City. Sot MARKOFF 
_CHILD STUDY ASSOCIATION OF AMERICA is a na- 
tional educational organization working in the field of 
mental health. It strives to strengthen parent-child re- 
lationships by developing a better understanding by 
parents of children’s growth and development. The as- 
sociation works to tes!, teach, set standards, and provide 
information for individuals, and for small or large 
groups. It was founded in 1888. Its headquarters are 
at9 E. 89th St., New York 28, N.Y. А. D. BUGHMUELLER 
à CHILD WELFARE is a program of services that welfare 
о provide children and parents. Social case 
the а these services. They seek to provide 
| EL of care each child needs to enable him to grow 
n ies a happy, productive, and responsible adult. 
Merit x ea recognize that a community has the 
child The ity for the welfare and protection of every 
Vo receive financial support through tax funds 
imm cali ge of individuals, either directly 
a аа or through community chests. They 
Шер Minimum requirements as set by law. Wel- 
P ч must Бе licensed annually Ьу the state 
А a of public welfare in the United States. 

о help Е agency usually sends a case worker 
may hel as parents or children who need help. It 
While ms mploy a homemaker to care for the children 
vel toon Parents work, Sometimes the children must 
See т in a substitute home. Los Мру 
CHILDE, Socia, WORK. 
ERMAS. Sec Hory INNOCENTS DAY. 


& 


CHILDREN'S THEATER 


CHILDHOOD EDUCATION INTERNATIONAL, AS- 
SOCIATION FOR, is an organization interested in the 
education and well-being of children. The association 
includes teachers, parents, librarians, and social workers 
from many countries. It maintains committees to study 
educational problems, and cooperates with national 
and international groups devoted to child welfare. It 
publishes a monthly journal Childhood Education, ACEI 
was founded in 1892. Headquarters are at 3615 Wiscon- 
sin Ave., N.W., Washington 16, D.C. Atanera L. Mever 

CHILDREN, SOCIETIES FOR. All civilized countries 
have organizations interested in the protection and care 
of children who have become orphans, or who do not 
have suitable homes. In the United States, the most 
widely known of these include the Association for the 
Aid of Crippled Children, the Child Study Association 
of America, the Child Welfare League of America, the 
Foster Parents’ Plan, Inc., and the United Nations 
Children’s Fund. These and other organizations seek 
to protect children from harmful influences and from 
cruelty on the part of those who employ them or care 
for them. Sometimes, societies for children sponsor child- 
guidance clinics where psychologists, psychiatrists, 
physicians, and social workers study the behavior of 
children and make recommendations for dealing with 
their problems. Emory $. BOGARDUS 

See also Bic BROTHERS OF AMERICA. 

CHILDREN’S BUREAU is part of the Social Security 
Administration in the Department of Health, Educa- 
tion, and Welfare. Congress created the bureau in 1912 
to investigate and report on the “welfare of children and 
child life.” The bureau administers federal grants-in- 
aid to the states for maternal and child health, crippled 
children’s services, and child-welfare services. Katharine 
F. Lenroot, chief of the Children’s Bureau from 1934 
to 1951, served as a delegate to many national and in- 
ternational conferences on problems concerning chil- 
dren and social work. 

In 1955, the Children’s Bureau organized a Juvenile 
Delinquency Service to provide clinical aid and con- 
sultation to states and communities in the control and 
treatment of juvenile delinquency. The bureau pub- 
Jishes bulletins on child care for parents, and technical 
reports. It has headquarters at 330 Independence Ave. 
S.W., Washington, D.C. Dororuy E. BRADBURY 

Sec also Аввотт (Grace); CHILD LABOR; LATHROP, 

ULIA CLIFFORD. 

CHILDREN'S CHARTER. Sec Basy (The Children's 
Charter). 

CHILDREN'S COURT. See JUVENILE COURT. 

CHILDREN'S CRUSADE. See CRUSADES; Prep PIPER 
or HAMELIN. 

CHILDREN’S DAY is celebrated in many Protestant 
churches on the second Sunday in June. On this day, 
mote boys and girls from one Sunday- 


churches often proi 1 
school class to another. The church is usually decorated 


ith flowers, and young people take part in programs 
Ша: include bae songs and stories. The Methodist 
Episcopal Church started Children’s Day in 1868. 

CHILDREN’S DISEASES. See Diseases OF CHILDREN. 

CHILDREN’S LITERATURE. Scc LITERATURE FOR 


CHILDREN. 
CHILDREN’S THEATER. See THEATER, CHILDREN'S. 


A Crab Fisherman 
catch from the sea in a smoll trap. 


CHILE, CHILL ее, or CHEE lay, is a republic in the 
southwestern part of South America. It lies between 
the Andes Mountains on the east and the Pacific Ocean 
on the west. Some people believe that the name Chile 
comes from the song of a certain bird. Others claim 
that it is an Indian word for the snow that usually can 
be seen on the Andes, The official name of the country 
is the КкрївїлсА DE CHILE, which means REPUBLIC OF 
Cuir. Santiago is the capital and largest city. 

Chile is more than 2,600 miles long from north to 
south, but its average width is only about 100 miles. 
Chile covers an area slightly larger than the combined 
areas of Idaho, Utah, and Arizona. There аге more 
than twice as many people in Chile as in these three 
states. Chile also claims about 482,500 square miles of 
land in Antarctica. This vast polar region has fewer 
than one hundred people living in it. 

Chile has hot, dry deserts in the north and cold, wet 
forests in the south. Its coast line is one of the longest in 
the world, and its mountains are among the highest on 
earth. Chile contains important cities and much fertile 
soil. The country's attractions include famous resorts 
and beautiful lakes. Mountain climbing is a favorite 
recreation in Chile. 


The Land and Its Resources 


Location, Size, and Surface Features. Chile occupies 
the western edge of South 
America from Peru in the 
north to the tip of Cape 
Horn in the south. Like 
many other Pacific Ocean 
areas, Chile suffers fre- 
quent severe earthquakes. 
There are few good har- 
bors along Chile's 2.900- 
mile coast line. Chile cov- 
ers 286,396 square miles. 

Chile has three major 
natural regions. They are 
(1) the desert, (2) the central 


Chile (in black) valley, and (3) the forest and 
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Brightly Dressed Huasos low 
boys) often perform at country rode. 


lifts his 


lake region. Desert and semidesert la over the nori 


em 1,000 miles of Chile. The nort Löst sectior 
hot, dry region that is rich in min Mount Llull 
llaco, the highest point in Chile, : 22,146 feet jus 


south of the Atacama Desert. From | 
to the city of Illapel, a distance of 400 miles, is a ser 
desert region where crops grow in irrigated valleys 

The central valley is beautiful and fertile. Tt extends 
about 500 miles south of Illapel to the Bio Bio River 
Some of the world’s richest farm land is in this regi 
Several rivers flow from the Andes to the Pacific. 

The forest and lake region in the cxtreme south 1 
mountainous. Beautiful lakes dot th 
rivers of southern Chile are wide and deep, but have 
little economic importance. The fiors, or narrow W 
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Copiapó Riv 


countryside. The 


ments. The departments are divided into subdelegations, 
and the subdelegations into districts. 
Head of State: President (six-year term). 
Congress: Senate, 45 members (eight r terms 
Chamber of Deputies, 147 members (four-year term 
Area: 286,396 sq. mi. Greatest distance: (north-south 
2,630 mi.; (east-west) 190 mi. Coast lir 900 mi. | 
Elevation: Highest, Mount Llullaillaco, 22,146 feet; ^^ 
est, sea level. 
Population: 7,394,000. Density, 26 persons to the squa 
mile. Distribution, rural, 40 per cent; urban, 60 per Ger 
Chief Products: Agriculture, barley, beans, dairy pre 
ucts, fruits, oats, potatoes, rice, sheep, wheat. Mi 
coal, copper, gold, iron ore, manganese, molybdenum, 
mtrate, oil, silver, sulfur, tungsten. Manufacturing © 
Processing, glass, iodine, leather, stecl, textiles, wine- pite 
Flag: The flag is divided in half horizontally, М2 
above and red below. A canton bears a white OF ŝi xi 
star. Carlos Wood, a United States engineer emple m 
by Chile, designed the flag. The star stands for Chil e 
Indians, who flew star pennants, and for independen 
Scc also Frac (color picture, Flags of the Americas): 
National Holiday: Independence Day, September» 
National Anthem: "Himno Nacional de Ch 
(“Chilean National Anthem"). М 
Money: Basic unit, Escudo. For its value i 
Moss (table, Values). 
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Chilean State Railways; United № 


Volcano is 
nountains. 


e Shaped Osorno 
ips of Chile's most beoutit 


resemble those of Norway. 
the country is Tierra del 
sland. Argentina also owns 
у Map shows that thousands 
g the southern coast. Puerto 
ra del Fuego, is the world’s 


ШО of the southern 
The south 
fuu». Chiles larg: 
EG the island. The ( 
Smaller islands lie : 
Wiliams, south of 1 
Iuthbernmost town. 

Chile has several island possessions in the Pacific. 
The Juan Fernández islands are about 400 miles west 
@ Valparaiso. One em, Маз a Tierra, is better 
Î as Robinson ( e Island. Alexander Selkirk, 
à Scottish buccaneer, lived on the island several years 
ihe 1700's. Daniel foe told Selki story in his 
wovel, Robinson Cru Easter Island, about 2.000 
ёз from Chile, has many ancient stone images. See 
Busen ISLAND; JUAN FERNÁNDEZ. 

Natural Resources. Chile contains much mineral 
wealth. Important minerals include copper, nitrate, 
B manganese, sold, molybdenum, and silver. 
E also has oil fields and coal mines. The southern 
E Wen lumber Many fish swim in Chilean 

, but the country has little wildlife. 

Climate. Chiles great length and its irregular sur- 
ie ET E every kind of climate. The north is 
Ше ап ie ne Atir ama Desert frequently has no 
E... ire = Arica in the northern desert is 

Ке `I ot ш the w orld. Only .02 of an inch of rain 

* annually. The central valley is warm during 

ion E at night. Many people believe. this 
Sid and wer im s best climate. Southern Chile is 
E s much as 100 inches of rain may fall 
E | пишу temperatures in Chile range 

— HM € north to 50 F. in the south. July 
Ко. nge from 60°F. in the north to 4° F. 


mmost pa 


The People and Their Work 


The P. 
E About до out of every 100 people live in 
тшй; (n valley. Three out of four Chileans are 
temaini à 
ut of five in? people are of European origin, and one 
is a pure Indian, The most famous Indians 


25 (mixed white and Indian). Four out of five of 


School Children of Chile often ilus- 
trate the compositions they write. 


are the Araucanian tribe in south-central Chile. See 
INDIAN, American (table, Indien Tribes) 

Spanish is the official language of Chile 
sands of Indians still speak Arauc anian 

Cities. Santiago is the capital and largest city of 
Chile. Valparaiso serves as the principal seaport. Anto- 
fagasta is a center of Chile’s nitrate and copper exports 
Concepción is the chief city in the southern part ol 
Chile. Viña del Mar ranks as onc of South America’s 
most popular resort centers. 

Way of Life. Wealthy descendants of the 
aristocracy live in impressive mansions in the cities, ог 
A middle class be- 


But thou- 


Spanish 


on large country haciendas (estates). 
gan to appear in the 1920's when Chile began to indus- 
trialize. Inquilinos, or farm workers, live in thatched 
mud huts. Many unskilled city laborers live in shacks 

Dress. Well-to-do and middle-class Chileans wear 
clothing much like that worn throughout the United 
States. The unskilled laborers and inquilinos wear rough 
ragged garments. Chileans often dress colorfully for fes- 
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New Mechanical Equipment 
hes modernized Chi indus- 
tries and increased its produc- 
tion. This сіг drill, used in cop- 
per mining, is much more effec- 
tive then hand labor. 


Chilean Indians often wear 
brightly-striped woolen pon- 
chos to keep themselves worm. 
About 90,000 pure-blooded 
Indians live in Chile. 


Tuna Fishermen roce olong 
the hilly coast of Chile after 
making a catch. Tuna thrive in 
the cold ocean water that 
lines most of the country's 
2,900-mile-long coast line. 
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CHILE (Map Index) 


Provinces 
АСОМСАСЏА.........0 2 
Pop -...128,378 
AISÉN G2 
...26,262 
ANTOFAGASTA 83 
Рор 184,779 
ARAUCO SES 
Pop 72,289 
ATACAMA. . c2 
Рор.............80,154 
Bío-Bío E2 
Pop 11138411 
CAUTÎN.............E 2 
Рор........... .365,072 
CHILOÉ. . F2 
Pop... . 100,401 
COLCHAGUA (c; D 
Pop. 1111 1139,531 
CONCEPCION... E2 
Рр EA 411,559 
COQUIMBO. TODA UE 
Pop... 262,067 
CURICÓ. . IRE D 
Pop. 122.27 089,891 
LINARES.... 
Pop..... g 
LLANQUIHUE. 
Pop... ...- 
MAGALLANES 
Ро 
MALLECO.. 
Pop.. 
MAULE.. 
Рор.... 
RUBLE.. 
Pop.... 


O'HIGGINS. 
Pop... 


OSORNO 
Pop.... 


SANTIAGO. 
Pop... 


D2 
1,752,773 


EE 
173,793 


Pap 22.75 


Algarrobal. 
Algarrobo. 
Altamira. . 
Ancud, 6,410. 
Angol, 14,292... 
Antofagasta, 62,272. 


Source: Latest available official figures. 
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te Cabras, 1,032. 
La Serena, "37,618. 
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Lepihué. .. . 
Linares, 19,624 
HN 1094........ 
ve 5061... 
Los үз haces, 19.162. .. 
Los Ángeles, 25,071 
Los Pozos. . 
Los Sauces, 2,158 
Los Vilos, 1,305... . 
Lota, 40475. ... 
Mamifia...... 
Mariposas. .... . 
Mejillones, 1,056. 
Melipilla, 11, 525. 
Molina, 6,123. 
Monte Patria. 
Mulchén, 7,324 
Nacimiento, 2, 


Osorno, 40, 

Ovalle, 17,573 
Pampa Pefion 
Panulcillo. 


Ра 
Parra, "ió 717 
Pedro бе Valdi 


Potrerillos. 
Pueblo Hundido 
Puerto Aisén, 3,76 
Puerto Montt, 28,944 
Puerto Natales, 8,140. . 
Puerto Varas, 5,787... 
Punta Arenas, 34,440 
Punta de Díaz. . 
Püquios. 
Putre... 
Puyehue 
Quillaga.. 
Quillota, 22, 

uilpué, 16,332 

5,56: 
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San Antonio. . 

San Antonio, 18,394 
San Bernardo, 37,221.. 
San Carlos, 11,094. 
San Felipe, 15, 476. 
San Fernando, 17 Де 
San Gregorio.. 
San Javier, 7,006 
San Pedro. 
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* Population of metropolitan area, including suburbs, 
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San Pedro de Atacama.B 

San Rosendo, 3,315... Е 

Santa Bárbara, 2,292. .E 

Santa Catalina. .......C 

Santa Cruz, 2,132. ....D 

Santa Isabel ....... B 
Santiago 510900 

(*1,546,884)........D 

Sewell, 9,009 D 

Sierra Gordo... B 

р 

Е 

Е 

с 

А 
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Talagante, 7, 964 


3 
2 
2 
3 
2 
3 
2 
2 
3 
2 
Talca, 55, s : 
2 
3 
2 
2 


1,497. 
Тата Хаййа, 1,086..C 


Tocopilla, 19.353 
Tolten, 1,014 
Tomé, 18,228 
Tongoy 
Traiguén, 8,806 
Valdivia, 45,128 
Vallenar, 9,677 
Valparaíso, 247,212 
*350,000) 


Varilla 

Vichuquén 
Victoria, 10,671 
Vicuña 

SEAT 7,036. 
/ifia del Mar, 85, 
Yerha Buena 2n 
Yungay, 3,671.. 
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Physical Features 


Andes, Los (Mts.) 
Atacama Desert. . 
Atacama, Salar de 

(Salt Flat) 
Bahía Inûtil (Bay). 
Bahía Nassau (Bay) 

eagle, Canal. 
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Brecknock, Peninsula 
Brunswick, Peninsula 


Bueno R. . 
Cabo Bascuñán (Cape). 
Cabo [ега ШО 
Cabo Quilan (Саре).. 
Cabo Tablas (Cape). . 
Campana, Isla (Isl.). . 
Cape Horn 
Cap itán Aracena, Isla 


ERE 


Cerro Cuatro 
Piramides (Мїп.). 

Cerro del Potro ( tn. B 

Cerro del Toro (Mtn.) 


Cerro Lejia (Mtn.). 
Cerro Jus (M! 
Chiloé, n e (Isl 
Choapa R 
Chonos, Arc 
los Archipelago.. 
Cisnes R 
Copiapó R. 5 
Cordillera Domeyko 


3 десе oor 


(Mts.). . 
raaa “Occidental 


(Pass) 
резо, Isla (Isl). 


Gullo d de Ancud (Gulf) . 
Golfo del Corcovado 


Gulf) 
Golfo E Penas (ш КЧ 
Grande 8 
Guafo, s (181). WF 
Hanover, Isla (isl. H 


Horn, Gape 
Hoste, Isla (dsl. 
Huasco R 
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Lago Вапсо (Lake) 
Lago San Martin | = 
(Lake) $1 
Lago Viedma (Lake). 61 
Lennox, Isla (Isl) 13 
Loa R 8j 
Londonderry, Isla (ish) 1 2 
Los Andes (Mts.)......62 
Madre de Dios, Isla 
(181) L| 
Magellan, Strait of, .. H 
Magdalena, Isla (Isl), .F 
Monte Fitz Roy (Mitn.) 6 
Monte Melimoyu 
(Мїп.).. 
Monte San Valentin 
(Mtn.) 
Monte Sarmiento 
(Mtn). . 
Monte Tronador (Min.) 
Mornington, Isla (Isl.) 
Mufioz Gamero, 
Peninsula. . 
Navarino, Isla (Isl)... 
Nueva, Isla (Isl.). - 
Ojos del Salado йїп) 
Otway, Seno (Sound) i. 
Paine Oeste (Mtn)... 
Palena В............ 
Pino Hachado, 
Paso de (Pass)... 
Punta Angamos (Pt). 
Punta Falsa Rv 
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(Pt)... 
Punta Galera (Pt. 
Punta Lavapié (Pt.) 
Punta Morro (PL). 
Punta San Pedro (Pt. 
Punta Tetas (PL). 
Punta Topocalma PL). 
Reina Adelaida, 
Archipiélago 
(Archipelago). 
Riesco, Isla (Is 
San Francisco, Pa 
(Pass). . 
Santa Inés, "ista (Isl 
Skyring, Seno Sound 
Socompa, Paso (Pass) 
Taitao, Peninsula. «+ 
Tierra del Fueg 
Grande de (Isl 
Uspallata Pass. 
Volcán Llullaillact 
(Volcano). . 
Wellington, isla iis) 
Wollaston, Islas (Is. 
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INDUSTRY IN CHILE 


Water from the Andes rushes down this 4,000- 
foot р peline to a hydroelectric station at Los Molles 
The station converts the water power into electricity. 


A Busy Steel Mill ct Huachipato is the second largest in 
South America. Т! largest is in Brazil. 


Copper Bars piled high in a 
warehouse await shipment to 
other countries. Copper is the 
most important mineral export. 


A Nitrate Refining Plant at 
Pedro de Valdivia has large 
tanks to process nitrates for use 
as soil-enriching fertilizers. 


CHILE 


Atacama Desert from Peru. After great hardships, he 
built a fort at what is now Santiago. The Araucanian 
Indians tried to keep Spain from colonizing Chile. 
Spain eventually won an unstable military control over 
most of Chile. But not until 1881 did Chile finally sign a 
treaty with what remained of the Araucanian nation. 

Struggle for Independence. On September 18, 1810, 
Chile made the first move toward independence from 
Spain. A national government in the form of a junta, or 
council, was proclaimed. The first Chilean congress met 
in 1811. Royalist armies from Peru regained possession 
of the country for Spain in 1813. José de San Martin, an 
Argentinian, and Bernardo O'Higgins, a Chilean, re- 
cruited an army in Mendoza, Argentina. In 1817, this 
army crossed the Andes and drove the Spaniards from 
Chile. O'Higgins became dictator of Chile after the 
decisive battles of Chacabuco (1817) and Maipú (1818). 
He ruled the country until 1823, when a revolt forced 
him to resign. 

Dispute with Argentina. Chile has suffered less civil 
war than any other South American country. But it has 
had many troubles with other nations. For many years 
after Argentina and Chile became independent, they 
carried on a bitter dispute over their boundary. The 
countries finally signed a truce in 1902. To celebrate 
this settlement, a statue was erected at the highest 
point of the principal mountain pass connecting Chile 
and Argentina. See CHRIST OF THE ANDES. 

International Wars. In the 1800’s, Chile fought three 
wars. The first was against the Peru-Bolivian Confedera- 
tion because Chileans thought its great strength en- 
dangered their security. Chile won in 1839, In 1865, 
Chile became involved in a war with Spain. The war 
was almost meaningless except for national pride. Most 
of the combat was on the sea. The war ended in 1869 
through the friendly intervention of the United States. 

The last and most costly of the three wars was the 
War of the Pacific, which began in 1879. Chile again 
opposed Peru and Bolivia. The war resulted from a 
dispute between Chile and Bolivia over the exploitation 
of nitrate fields in what is now northern Chile, but at 
that time was part of Bolivia. Chile defeated Bolivia 
early in the war, but Peru fought on. Chile's forces were 
outnumbered, but finally defeated the Peruvians. Chile 
signed a treaty with Peru in 1883, and an armistice with 
Bolivia in 1884. Bolivia lost its seacoast to Chile, and 
Chile gained territory in the north from Peru, But all 
the territorial problems of the war were not finally 
settled until 1929 (see TAcNA-ARICA DISPUTE). 

Internal Affairs. Chile’s domestic peace has been 
seriously disturbed only three times since the 1830's, 
The first time was in 1851 when a radical revolution 
inspired by a Chilean journalist, Francisco Bilbao, broke 
out against the government. Government forces put it 
down. The second time was in 1891, when congressional 
leaders revolted against the authority of President José 
Manuel Balmaceda. They defeated the government, 
and introduced parliamentary principles into Chile. 

Economic depression brought on the third disturb- 
ance. President Arturo Alessandri Palma (1868-1950) 
was forced out of office in 1925 when Chile faced ruin 
from the loss of its world nitrate markets. In 1927, 
General Carlos Ibáfiez was elected president. A nation- 
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wide sit-down strike in 1931 forced him to resign, 

Former president Alessandri returned to office jp 
1932. His progressive administration was troubled by 
political opposition. When Pedro Aguirre Cerda be 
came president in 1938, he formed a government that 
represented several political parties. His administration 
improved the living and working conditions of the 
Chileans. President Aguirre died in office in 191. He 
was followed by Juan Antonio Rios. 

President Rios broké relations with the Axis Powers 
during World War II, but Chile was not active in the 
war. Ríos died in office in 1946 and was followed by 
Gabriel González Videla. During President González 
administration, Chile outlawed the Communist party, 

The 1950's. Former president Ibáñez was re-elected 
in 1952. The government passed laws in 1952 to im- 
prove economic conditions and curb inflation. Jorge 
Alessandri Rodríguez became president in 1958. In 
May, 1960, earthquakes and tidal waves in southern 
Chile caused an estimated $300,000,000 in property 
damage and about 2,000 deaths. 


ROBERT N. Вока 


Related Articles in Wonrp Book include: 


CITIES 
Antofagasta Santiago Viña del Mar 
Concepción Valparaíso 
HisroRv 
Christ ofthe Andes O'Higgins (family) Таспа-Атіса 
Ibáñez, Carlos San Martin, José de Dispute 


PnuvsicAL FEATURES 


Edster Island 
Juan Fernández 


Tierra del Fuego 
‘Tupungato 


Andes Mountains 
Atacama Desert 


Cape Horn Patagonia 
PRODUCTS 
Copper Iodine Nitrate 
UNCLASSIFIED 
Latin America Mistral, Gabricla South America 
Outline 


1. The Land and Its Resources 


A. Location, Size, and B. Natural Resources 
Surface Features C. Climate 

Il. The People and Their Work а 
А. The People F. Manufacturing 
B. Cities G. Trade Я 
С. Way of Life H. Transportation 
D. Mining L Communication 
Е. Agriculture 


Ш. Social and Cultural Achievements 
A. Education 
B. Religion 

IV. Government 

V. History 


C. The Arts 


Questions 


If you were to walk the length of Chile, what three 
kinds of land would you cross? the 
What kinds of foods do Chileans enjoy? What do 

people of Chile wear? T 
What are the dangers of a one-product economy: 
Who was the George Washington of Chil?  , What 
What were the causes of the War of the Pacific? 

were the results? 
Who are the inquilinos? Araucanians? T 
Why does Chile have such a variety of climates? yg? 
How does life in Chile compare with life in the йез 
What are some of the benefits provided by 

social-welfare laws? 2 
Why do most Chileans live in the central valley? 


CHILE SALTPETER. Sec Ѕоріом. 

нш CON CARNE, CHIL ih kun KAHR nee, is а 
dish that consists of minced red peppers and 
я + Cooks often add kidney beans to this highly sea- 
5 The Spanish word chili means red pepper. 
meat. 


d dish. 
Con carne means u tl 
CHILKAT INDIANS. See TLINGIT INDIANS. 
CHILLICOTHE, C7 uh KAHTH ee, Ohio (pop. 
1957: alt. 640 ft.), is an industrial city and trading 
я a fertile farming region. The city lies on the 
-central Ohio, 45 miles south of 
Columbus (see OHIO map]). Chief industries include 
e manufacture of paper, shoes, and aluminum coffee 
os. The city served as the first state capital (1803- 
308), and again from 1812 to 1816. Chillicothe has a 
mavor-council form of government, and is the seat of 
Ross County. See also Mounp Ситу Group NATIONAL 


t lor 
Soto River in sout! 


MONUMENT. MES Н. RODABAUGH 

CHILLON, shee ТАЙ МУ or shi LAHN, is a castle and a 
fortress on a rock at the east end of Lake Geneva, Swit- 
zerland. Its chief interest comes from Lord Byron's poem, 
The Prisoner of Chillon.” The poem tells of Francis 
Bonnivard, a Swiss patriot and church official who was 
imprisoned in the castle by the counts of Savoy. Bonni- 
yard remained imprisoned from 1530 to his release in 


The Castle of Chillon stands 
in the shadow of Alpine peaks 
at the east end of Lake Ge- 
neva. The grim, stone castle, 
made famous ina poem by Lord 
Byron, now houses a museum. 


CHIMAERA 


1536. Byron carved his own name high on the stone 
pillar to which Bonnivard was chained. The carving 
may still be seen. Chillon dates from the 1200's, See 
also Byron, Lorn, G. Howes Рякклмя 

CHILLS AND FEVER is a phrase used to describe the 
symptoms of many diseases, such as malaria. At one 
time, it described maladies of many kinds, including 
those unknown to the doctor. For example, the common 
cold was often referred to as chills. See also MALARIA; 
FEVER. 

CHILON. See Seven Wise MEN OF GREECE 

CHIMAERA, ky MEER uh, was a fire-breathing mon- 
ster in Greek mythology. It had the head of a lion and 
the tail of a dragon. Its body was shaggy like that of a 
goat. For many years the Chimaera laid waste the lands 
of Lycia and Caria. The king of Lycia ordered Bellero- 
phon to destroy the monster. Athena gave Bellerophon 
a golden bridle with which to tame the winged horse 
Pegasus. Then Bellerophon flew over the Chimaera and 
killed it. The word chimerical is used to describe anything 
wild or fantastic. In art and architecture, a chimaera, or 
chimera, is a representation of a fantastic, imaginary 
monster. See also BELLEROPHON; PEGASUS. Papraic Corum 


B. Fransioli, Swiss Fed. Railroads 


Chimborazo towers above other peaks їп the Andes of Ecuador. 
It rises only 100 miles south of the equator, and directly west of 


CHIMBORAZO, снім boh RAH zoh, is a volcanic 
mountain in the Andes of Ecuador, about 120 miles 
from the Pacific Coast. Snow-covered Mount Chim- 
borazo rises 20,577 feet above sea level. Chimborazo is 
the highest of about зо Andes peaks that form an 
“avenue of volcanoes." At night, clouds reflect the light 
from molten lava in the craters of Chimborazo and its 
neighbors. Often a thin spiral of smoke rises. It is not 
possible to tell when any of these volcanoes will erupt. 
See also MOUNTAIN (table). 

CHIMERA. See CHIMAERA, 

CHIMES are sets of bells or hollow tubes. Bell chimes 
are played by a clapper that strikes the inside of the 
bell. Tubular chimes are struck with a hammer. Both 
types of chimes can be played from keyboards. But 
only scale-tuned chimes can play melodies. Chimes may 
be tuned to all the notes of the scale, or to as few as 
four notes. A four-chime set may be played in as many 
as 24 different orders. ‘This is called change ringing. See 
also BELL; CARILLON. CHARLES В. RIGHTER 

CHIMNEY is the part of a building designed to carry 
off smoke from a fire to the outside air. The warm air 
from a fire is lighter than cold air. It tends to rise up the 
chimney in a strong current, forced upward by the 
pressure of the cooler air. This current, or draft, draws 
air over or through the fire, thus aiding combustion. A 
chimney must extend higher than the top of the build- 
ing. If it does not, counterdrafts may blow down it. 

Early New Englanders often built their houses around 
the chimney, a massive structure having several fire- 
places. These not only provided heat in winter, but 
also were used for cooking and baking. Witam T. Авметт 

CHIMNEY ROCK. Sec Моктн Carona (Interesting 
Places to Visit). 

CHIMNEY SWEEP is a boy or man who climbs up 
chimneys to clean out the soot. A brush on a long 
handle is also sometimes called a chimney sweep. In 
earlier times, many chimney sweeps made a living in 
Europe and North America. A few still work at the 
trade. Chimney sweeps often have been mentioned in 
literature. 

For example, several turn up in the works of Charles 
Dickens. Benjamin Britten wrote an opera called The 
Little Sweep, or Let's Make an Opera. 
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MARGUERITE UrrLEY 


Par-Ameriean-Grace Airway 
the steaming Amazon forest. But it is permanently snow-covered 
because of its great height above sea level. 


CHIMPANZEE, cur pan EE, is а large African аре 


related to the gorilla. It ranks as the most intelligent of 
all animals. Chimpanzees are curious and exeitable, and 
love to play. They have amazing visual memories and 
considerable mechanical skill that enables them to put 
together simple tools. They have been known to put 
sticks together to reach food, or to pile boxes on top of 
each other for the same purpose. The chimpanzee skele- 
ton resembles that of man. It may be about 5 feet tall 
when full grown and may weigh as much as 140 pounds 
The chimpanzee has a broad, powerful chest and long, 
powerful arms. Its hands look much like human hands, 
but it has unusually long fingers compared to the 
thumb. The legs are short. The big toe faces the other 
toes like a thumb so that the feet can grasp objects 
firmly in climbing. The chimpanzee usually supports 
itself with its long forearms in a sort of squatting pose 
tion. Long, shining, dark-colored hair covers 118 body. 


Its face and hands are flesh-colored. j 

The chimpanzee lives in thick ju s and makes its 
nest in trees. But it spends more time on the ground 
than any other ape except the gorilla. It usually travels 
by swinging from tree to tree. The chimpanzee, a wan- 
derer by nature, roams far in the jungle. It eats fruit, 
vegetables, birds’ eggs, and insects. It has a loud, long, 
piercing cry. 

In the jungle, chimpanzees may live in bands of à 
many as 40 animals. These bands may be divided in 
separate families. Unlike other apes, such as baboa 
chimpanzees take only one mate at а time. Generals 
the female gives birth to a single baby. k 

Young chimpanzees are easily tamed and becom 
gentle when treated kindly. They are great ue 
and some of the chimpanzees in menageries; EU 
pictures, and television display amazing animal wo 
ligence. Many governments in western Africa COD 
their capture. 


1€ 


the 
Scientific Classification. Chimpanzees belong to 


family Pongidae, The common chimpanzee makes up 
genus Pan. wale fh 
See also АҗтмАт. (color picture, Leading Groups 
the Animal Kingdom); Аре (pictures); GORILLA- 
CHIN. See Face. 
CH'IN DYNASTY. See Cuma (History). 


John Zimmerman, Lif 


the chimpanzees can propel themselves all over the 


of steel bors, 
| Fredericks designed the "tree." 


ble cage. Sculptor Marshal 
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Onoda ндө! of Chimpanzees climb about the limbs 
ee" in the Detroit Zoo. By bouncing on the flexi 
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CHINA is the biggest country in eastern Asia. No 
other single country is called home by so many people. 
More than one fifth of all the people of the world live 
in China. It has an old civilization with a continuous 
written history 4,000 years. Yet, under its 
present-day Communist rulers, € hina's institutions are 
undergoing radical and untraditional changes. 

The country's official name is CHUNG-HUA JEN-MIN 
Kuxc-no Коо, or THe Peopie’s REPUBLIC oF CHINA. 
The Chinese call their land Chung Kuo, meaning Mid- 
They call themselves the Middle Country 
people. The name China was adopted by foreigners who 
first heard of the country when it was under the leader- 
ship of a dynasty named Ch'in. The capital of Commu- 
nist China is Peking and the largest city is Shanghai. 


of about 


dle Country 


The people of China are patient, industrious, and 
peace-loving. They are known for their friendline 
their hospitality, and their sense of humor; and they 
have a deep sense of family obligations. They take pride 


FACTS IN BRIEF 


Type of Government: Communist dictatorship. 

Capital: Peking (Peiping). 

Head of State: President. 

Divisions: 24 provinces and four autonomous regions. 

Area: 3,767,751 square miles. Greatest distance: (north- 
south) 2,700 miles; (east-west) 2,600 miles. Coast line, 
5,653 miles. 

Elevation: Highest, Mount Everest between 
(Tibet) and Nepal, 29,028 feet; lowest, sea level. 

Population: 582,603,308. Density, 149 persons per sq. 
mi. Distribution, rural, 80 per cent; urban, 20 per cent. 

Chief Products: Agriculture, barley, cotton, horses, maize, 
millet, mulberry leaves, peanuts, rice, sheep, soybeans, 
sweet potatoes, tea, tobacco, wheat. Mining, antimony, 
coal, gold, iron, kaolin, lead, manganese, tin, tungsten, 
zinc. Manufacturing and Processing, cotton cloth, iron, lac- 
quer, porcelain, silk. 

Flag: The flag is red with a 5-pointed gold stz 
by 4 smaller gold stars in an arc in the canton. 
(color picture, Flags of Asia). 

National Anthem: “The March of the Volunteers." 

Money: Basic unit, Jin-Min-Piao. For its value in 
dollars, see Money (table, Values). 


China 


r flanked 
See FLAG 


For similar information on Nationalist China, see FORMOSA. 
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China Has More People Than Any Other Country. МОЙИ 
the people are farmers who are crowded into Chino's ооойй 
areas. Fishing on the sea and rivers is another important industry. 


ich an old С 
und influences 
ipan, which Be 
cligion, literat 
were invented i 
lain also were fg 


in the fact that their country has s 
tion. Chinese culture has had a | 
neighboring countries, including 
rowed extensively from Chinese a 
and language. Printing and pap: 
China. Gunpowder, silk, and po! 
used there. 
China became a republic in 191- 
led by Sun Yat-sen overthrew the of China's dynae 
ties and ended the rule of an alien race, the Manchus 
Since that time the Manchus have been absorbed imi 
the Chinese race. To change thousands of years of feudal 
rule into a republic was not a simple matter. The new 
republic suffered from confusion d instability, Ий 
much progress was made up to \\ па War Ik ‘The 
ravages of the war with Japan and t! outbreak ОШ 
civil war between the Nationalist and Communist forces 
made China's problems even worse. In 1949, the Com 
munists drove the Nationalists off the China main 
and Taipei, Formosa, became the capital of Nalo! 
China. See Formos 
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The Land and Its Resources 


Location and Size. China lies in eastern Аза ий 
takes up more than one fifth of the continent. с 
area of 3,767,751 square miles (excluding Form 
slightly larger than that of the United States. di 

Natural Regions. China is a great land basin, Cul 
from the rest of Asia by the mountains and e 
its outlying sections. In northeast China lie the - 
low plains of Manchuria. The Color Map shows 
these plains slope up into the heights of the A 
Mountains. These mountains separate Manchuria 
Mongolia. 

The high deserts of Mongolia stretch across t d 
ern border of China, west of Manchuria. The iia 
lands extend into Sinkiang, southwest of Mongol, 
where they are edged by mountains. 
modern times have crossed the Takla Makan 
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Few men? 
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China Is Larger than the United States. 


central Sinkiang. There the rivers lose themselves in 
the sands, and the only water is in springs around the 
tim of the desert. 

Southeast of Sinkiang are the high, lonely lands of 
Tibet, the “roof of the world.” Most of Tibet is sixteen 
thousand feet above sea level, and mountain peaks in 
and around Tibet rise much higher. 

The surface of China is generally mountainous and 
uneven, except for two great, flat river plains. The 
North China Plain lies in the valley of the Hwang Ho, 
or Yellow River, by which it was formed. It is separated 
from the Southern, or Yangtze, Plain by the Central 
Mountains. The Yangtze Plain stretches broad and low 
on both sides of the Yangtze River. South of it, the 
Southern Hills are cut by smaller river valleys and the 
land surface rolls into the Hills of Liangkwang, in ex- 
treme southern China 

The high, hilly land in southwestern China is sepa- 
tated by mountains [rom the rest of the country, and 
is called the Yünnan Plateau. Farther north and east 
tise flat lands called the Loess Highlands. 

Rivers and Lakes. ‘I'he two great rivers of China are 
the Yangtze and the Hwang Ho. They run in the same 


general direction from 
actoss the central plair 
The rivers have many 


the mountains of western China, 
is, to the sea on the eastern coast. 
floods, which are caused by the 


melting snows of the mountains. Flood waters carrying 


earth have smoothed t 
The Yangtze is the 
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1с river valleys into broad plains. 
third longest river in the world. 
: Mountains, near Tibet, where 
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river plains are so flat that the river sometimes changes 
to a new course hundreds of miles away. This is as if 
the Mississippi River suddenly jumped its banks and 
flowed to the Atlantic through Georgia. The mud which 
the Hwang Ho carries in its floods forms the rich soil of 
the North China Plain. The river has been given another 
name, "China's Sorrow,” because of the thousands of 
people it has drowned and the damage it has done 

The Si-Kiang, or West River, is the only large river in 
southern China. Many smaller streams empty into the 
South China Sea. 

China has a number of lakes, most of them near the 
Yangtze River. They are shallow and are slowly filling 
up with mud from the river floods. Tungting Lake above 
Changsha and Poyang Lake above Nanchang are used 
considerably by barges and small boats. 

Natural Resources. The earth is China's greatest re- 
source. Every square foot of soil that can be plowed has 
been farmed for hundreds of years. Many kinds of soil 
are found in China. The richest farm land is in the val- 
ley of the Yangtze River. The soil is good farther north, 
intheHwang Ho Valley and in Manchuria. Crops would 
grow better in the rich land of this region if rainfall were 
more regular, and if the winters were not so long and 
cold. Szechwan Province, in southwest China, is called 
the Red Basin because of its rich, red soil, where crops 
of grain grow easily. Northwest China is called the Loess 
Highlands because of the wind-blown yellow soil, or 
loess, which covers the region, Loess is fine as flour and 
has been spread over the plains by the wind. In some 
places it is three hundred feet thick. The soil is good for 
growing crops, but farming is difficult because there is 
not enough rain. 

In parts of southern China the soil is rich and the 
rainfall is heavy, but the land is so uneven that farm- 
ing is possible only by terracing. Much of the soil on 
China’s hills and mountains is thin and stony and will 
not grow crops. Highland soils not fit for farming are 
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sometimes used as grazing land for herds of sturdy little 
horses and big, slow-moving water buffalo. 

Under the soil of China are great mineral riches, many 
of which have never been touched. There are large de- 
posits of coal and iron in many parts of China. Other 
minerals include tungsten, antimony, tin, lead, zine, 
copper, manganese, and mercury. China has heavy de- 
posits of kaolin, or porcelain clay. 

One of nature’s gifts to the Chinese people is the 
bamboo plant, which grows wild in China. The Chinese 
eat bamboo sprouts and use full-grown bamboo reeds 
to make furniture, to build houses and boats, to weave 
sandals and hats, and to make a pulp which is rolled 
into writing paper. 

Wood from the forests of China was once one of the 
country’s important resources. But many of the forests 
have been cut down for firewood, and the land where 
they grew has been cultivated for crops. A few forests 
remain in northeastern China. New forests have grown 
in southern China, where the climate is warm and the 
rainfall heavy. But there is little wood to be burned in 
Chinese stoves. Dried grasses, roots, and animal dung 
are gathered for fuel. The communist government has 
launched a project to develop a forest industry. 

Wild animals roam through the mountains of China’s 
borderlands. In outlying sections of the north and west 
there are tigers, leopards, bears, and wolves. Big game 
has been driven out of the settled sections of China. The 
famous panda is a native of China and Tibet. Other 
animals include the water deer and the tcheli monkey. 
Birds fly thick over China, and the waters in and around 
the country teem with fish. 

Conservation is very important to the Chinese for two 
reasons. It is necessary because everything possible must 
be carefully saved as a means of living. Conservation is 
also important because of the deep feeling of the Chinese 
that one particular spot of land is home to a man and 
his family. 

The soil which means so much to China has been 
carefully saved through hundreds of years of cultivation. 
Careful methods of planting and fertilization have kept 
plants growing on land that might have become useless 
from too many crops. An important method of soil con- 
servation is terrace farming, which allows farmers to use 
the steep sides of China’s hills and mountains for grow- 
ing crops. Through the years Chinese farmers have ter- 
raced the slopes by leveling pieces of land that rise, one 
above the other, like huge stairsteps. Crops will grow 
on the level places, and rain will not wash away the 
land. Hard and never-ending work is necessary to build 
and to keep up these terrace farms. 

Irrigation is always a problem in China. Water must 
be brought to the fields, so that precious crops will not 
die, and it must be raised to the high levels of the ter- 
race farms. A system of canals covers China, to control 
and carry water. Water is lifted to the higher levels of 
the hills by great wheels covered with buckets. 

The rivers in China are not widely used as a source 
of electric power. Six major hydroelectric projects were 
under construction in the late 1950’s. The Saanyichai 
irrigation project along the Hwang Ho went into opera- 
tion in 1958. The project will provide irrigation for 

3,200,000 acres in Honan and Shantung provinces. 
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The Chinese try to control the rivers in order ° 
save the land. Hand-built dikes line the banks of dy 
Hwang Ho and Yangtze rivers, holding back the Waters 
from the flat river plains. The Hwang Ho has changed 
its course 11 times in the last 2,500 years. 

Canals lead away from the rivers and furnish one 
means of controlling the water. American engines 
once recommended that the biggest dam in the wor 
be built across a gorge of the Yangtze River to сомду 
floods in farm lands. The Chinese completed a large 
dam near Peking in 1958. 

Climate. Most of China has very hot weather in the 
summer and cool or cold weather in the winter. This i 
because most of China has no large bodies of water ш 
make the temperature more even. Along the seacoast the 
climate is mild because the water heats and cools slowly, 
Inland China's weather comes from the center of Asia, 
which is the biggest waterless land nass in the world. 
January temperatures average 20° 1°. in the north and 
60?F. in the south. July temperatures in China aver 


age 80°F. 
Rainfall over China is not even. In the south, rain 
often measures eighty inches a year. In the north, yearly 


rainfall is less than forty inches. Rainfall is heavier near 
the coast than it is farther inland. There is more rain in 
summer than in winter throughout all China. Seasonal 
winds, or monsoons, help to regulate China’s rainfall. 
In winter the sea is warmer than the land, and the 
winter monsoon blows dry and cold from land to sea 
In summer the sea is cooler than the land, and the sum 
mer monsoon blows wet and warm from sea to land. 


The People and Their Work 


The People. China has over three times the popt- 
lation of the United States. The average density of pop 
ulation in China is more than three times that of the 
United States. But this figure does not give a true pit 
ture of the overcrowded conditions, because China's 
population is not evenly distributed. Most of the people 
are crowded into about a third of the country, leaving 
wide stretches of outlying territory without a human 
inhabitant. The thickly settled part of China is the farm 
land. Millions of Chinese huddle on the farms of the 
great river plains, and many of China’s cities have 
grown there. In some agricultural parts of the country. 
the density of population is more than 300 persons fe 
square mile, and near the mouth of the Yangtze Rie 
there are about 2,500 persons on cach square mile o 
land. In all of the country, there is an average of ks 
than half an acre of land on which food can be grow 
for each person. . 

The people who live in the borderlands of China am 
not of the Chinese race, and, except in Manchuria, they 
do not speak Chinese. Some of these territories may n 
allegiance to the Chinese government, but the peoP 
include Tibetans, Manchus, Mongols, Kalmucks, 2? 
Uigurs. P. 

Chinese people have lived in China since long bc! d ї 
history began to be written. Human bones dug ир ^nt 
Peking have led many scientists to believe that t 
Peking Man, who lived half a million ycars pd 
one of the ancestors of the people who live in m +0 
north China. The Chinese moved south and We 
crowd out other races, and filled China as they do t e 
At times the Mongols and other tribes from h 


SCENES FROM 
EVERYDAY LIFE IN CHINA 


Vi 


A Chinese Woman in the neat cabin of her sampan, or river An Open-Air Market in the Port of Canton. The Cantonese 
boat. In Canton some other Chinese ports, thousands of are noted for their shrewdness, and seem to enjoy haggling, 
Chinese have no h s other than boats like this. as these men are doing over a purchase of eggs. 
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Men Smooth a Road with a heavy stone batter- 
ing ram operated by hand. In many other countries 
this Work would be done by machines. 


; erat Peddler with a load of per- A Small Shop in a Chinese City. Besides selling food one gay exe cards, 
оня usual Chinese way, he carries this shop serves as a library. Here customers are permitte to read, after paying 
г, е storekeeper for the privilege. 
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swept into the rich cities and plains of China. Some 
became part of the Chinese race 

Way of Life. In no other country in the world are 
there so many people of the same race, with the same 
background of ancient civilization and custom, as there 
are in China, New ideas have been introduced into 
China, and many persons have broken away from old 
customs. But the Chinese have kept many of their age- 
old traditions. 

The average length of life in China is only about half 
that of the United States. Life expectancy is short be- 
cause of inadequate nutrition and public health services. 
Perhaps the reason old people are so honored in China 
is because there are so few of them. 

Starvation and death often come to the Chinese after 
a flood or a season of dry weather when crops fail. 


Disease spreads quickly in the crowded areas of China. 
Some of the larger cities now have waterworks and 
лге unknown in smaller towns 


sewage systems, but the: 
and country communities. 
Family Life. The Chinese people are like Americans 
in many ways. They like to laugh and be happy and 
play games. Home life is important, and Chinese fam- 
ilies are closely bound together. Feast days in the country 
are times for huge family gatherings. Members of 
families generally live near one another, for the Chinese 
do not move around the country as most Americans do. 
Often several families of relatives may make up a single 
household. Sometimes as many as two hundred people 
may live together in this way. On holidays, children and 
parents, grandparents and cousins, aunts and uncles 
gather to tell stories and eat out of one huge bowl. 
Food. The average Chinese is very poor, compared 
with the average American or Canadian. His home is 
small, he owns very little or no land, he must eat the 
food he can grow on his farm, and he must grow the 
kinds of food that will produce the biggest crops. His 
children usually live at home or on a neighboring farm. 
He and his family often eat the same food day after day. 


Rice is the chief food in the south, wheat and millet is 
the north. The ordinary family almost never eats 


for the grain needed to feed animals yields a g 
amount of food value when people eat it themselves А 


few chickens are kept, for they can live on scraps th 
would be thrown away. } 
Clothing and Shelter. The Chin are often cold 
the winter. They wear suits of padded and wadded E. 
ton in an effort to keep warm. As the weather grows 
colder, they put on more suits. Their homes are some 
times built of mud and covered with straw roofs. Other 
homes are made by weaving bamboo reeds through 
building with clay 
s on boats. House 
nd people live ir 
to live. There ar 
there are in any 
ugh the Chinese 
Chinese are built 
rm land 


wooden supports and coating th: 
Some Chinese spend their whole 1 
boats crowd the streams of China 
them because there is no other pla 
probably more boats in China tha 
other country in the world, even 
are not sailors. The homes of wealt! 
in the cities or in the midst of r 
constructed of brick and stone. Thes 
with roofs of tile. 

New Ideas. Many Chinese spend their entire lives 
within twenty miles of their own homes. They do not 
travel the way Americans do because there are few 
highways and railroads, and few automobiles, bicycles 
or carriages, except in the cities. They do not have many 
radios or phonographs, and in some places motion pic 
tures are unknown. Great numbers of Chinese live ver 
much the way their fathers lived. But new ideas begat | 
to come into China after the establishment of the 
Chinese Republic in 1912. 

Thousands of schools were built to teach the children 
about China and about new ideas from the rest of th 
world. Chinese students learned about Western civiliza- 
tion by attending American and British colleges. In the 
early 1930's ideas of democracy and freedom were be 
ginning to spread. It seemed that a new China was 
about to come out of the ancient ways and conditions 
of Asia. But hopes of a democratic age in China wer 
crushed after World War II. Chinese Communists seized 
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Chinese Bookkeeper hos 
his abacus close at hand for 
adding and subtracting the 
accounts he is putting In Jl 
ledger. He "paints" the figures 
‘nto his book, using @ i 
brush instead ОРТ ДЫ 
pointed pen. 


the country and established а dictatorship patterned 
after that of Russia. 

Language. The Chinese language is very different 
from English. There are many dialects, but the national, 
or Mandarin, dialeci is accepted as the official Chinese 
language and is taught in most of the schools. Written 
Chinese has grown out of a picture writing, with signs 
for words instead of letters. The signs stand for ideas 
and also for sounds. People in different parts of China 
can read the same book, but if they read it aloud they 
may pronounce the words differently. Chinese writing 
> used by the Koreans and Japanese as well as by the 
Chinese, During the 1950’s, the Chinese introduced a 
EN phonetic alphabet in an effort to simplify the 
language. See CHINESE LANGUAGE. 
Cities. Peking is the capital of Communist China. 
cdm ranks as the largest city in China, and one of 
аа the world. Other important cities include 
Se р пип їп, Nanking, and Wuhan. See the 
Pow ое es on Chinese cities listed in the Related 

section of this article. 

pon eo is the leading industry of China, 
aE Сар н the Chinese people. The typical 
Шы a ж n Three out of four men in China 
dicum oa a лерше of China is a picture of the 
lind, The vs ard, patient labor over his tiny plot of 
ERY n farmer uses the plow, the hoe, and 
mci т and grandfather used them. He 
posible ounce ioe and cultivate crops 50 that every 
plants one со ve Te will grow on the tiny farm. He 
has three ст p N 2l e another is ripening. Sometimes he 
Every a si growing in one field at the same time. 
ао анне is used. Е armers even make use 
baskets dade weed to ra se crops. They carry earth in 

Mina ie e & to form terraces on the rocky ledges. 

Ut there are n hird among all nations in sheep raising 
е spared for ot many cattle because the land cannot 

Most of th нй i В : 

Crops, China’s [ш land in China is planted in food 
hief crop and chief food is rice, which 
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Chinese Fishermen Set Out Each Morning. Fish Are an Important Part of the Chinese Diet. 


grows in water-filled fields of central and southeastern 
China. Tea is an important crop on the hillsides of the 
southern provinces. Wheat, soybeans, and millet grow 
on the farms of northern China, where corn and oats 
also thrive. The mulberry plant is cultivated because 
its leaves furnish food for silkworms. Other crops arc 
barley, cotton, Вах, indigo, maize, peanuts, sugar cane, 
tobacco, and vegetables. 

For years there were beautiful gardens on land owned 
by wealthy Chinese. Gardening was developed until it 
was true artistry, and flowers and trees were planted 
in lovely designs. Azaleas and rhododendrons bloomed 
in Chinese gardens before they appeared anywhere else 
in the world. Chinese cultivation of the chrysanthemum 
has produced many sizes and varieties of the shaggy 
flower. Peaches and oranges first came to the Western 
World from China. 

The communists introduced revolutionary changes in 
agriculture during the 1950's. At first, they redistributed 
land by confiscating large holdings and estates and 
giving the land to the farmers who cultivated it. In 
1954, the communists announced a new land reform 
program in which they pooled individual plots of land 
into cooperatives. By 1956, they had set up a program 
of collectivized agriculture. 

Throughout Communist China, the government has 
set up communes in order to increase agricultural pro- 
duction. Under the commune system, peasant families 
have been brought together to live in barracks and work 
on the land. Men, women, and children dwell in sepa- 
rate barracks. Members of communes are not permitted 
to have private property. Communist-dominated coun- 
cils administer the communes and set working condi- 
tions and wages. However, wages are small, averaging 
about $1 a month for many workers. Often the workers 
are forced to toil in the fields for almost 20 hours a day, 
seven days a week. Large road-building projects have 
also been undertaken. By the late 195055, about 
120,000,000 peasant families lived in communes. 

Mining. China has great mineral wealth, much of 


which has never been mined. Beds of coal lie under 
many of the provinces of China. They are 

large under the North China Plain and in central Man- 
churia. The largest seam of coal in the world runs near 


rungsten, which are metals not found in many countries. 
Minerals mined in China include gold, mercury, zinc, 
silver, lead, and copper. 

The full value of China's mineral deposits is not 
known. There are great reserves of minerals that have 
never been touched, and most of the present mines are 
not as big or as deep as they might be. Lack of trans- 
portation is one reason why China's mining industry 
has not developed. There are not enough roads or rail- 
roads to get the minerals to places where they can be 
used. Another reason is that there are not enough mills 
and factories in China to use the minerals. 

Manufacturing and Processing. China had few in- 
dustries before World War II. 'The communists began 
their first Five-Year Plan in 1953. They inaugurated 
more than 100 industrial projects in this plan and placed 
great emphasis on heavy industry. The second Five- 
Year Plan, launched in 1957, maintained the stress on 
heavy industry. Factories in China produce high-grade 
alloy steel, metallurgical and mining equipment, power- 
generators, tractors, and other motor vehicles. Other 
products include cement, coal, cotton spindles, ferti- 
lizers, machine tools, paper, pig iron, steel, and sugar. 

All Chinese industry is controlled by the state. The 
communists have urged merchants to join cooperatives, 
which are state«directed. Even China's small handicraft 
industries have been formed into cooperatives by the 
communists. The government planned to introduce a 
commune system into industry, similar to the system 
used in agriculture. 

Manchuria is an important industrial base for the 
Chinese, China regained control over Manchuria at the 
end of World War II. The Anshan Iron and Steel Works 
in Manchuria is one of China’s largest industrial plants. 

The communist plan calls for developing industry in 
the interior of the country, especially in the northwestern 
provinces. Before 1950, most industry was concentrated 
in the coastal cities. 

China has room for great industrial development. 
The mineral resources of the country can be used to 
change China’s economy from an agricultural to an 
industrial basis. China is fortunate to have coal and 
iron deposits occurring together in the northeastern 
provinces. The coal can be used to make steel from 
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the rich iron ore deposits which lic nearby. 

Fishing is an important industry in China, They 
nese overlook no chance to get more food, and foh бы 
takes the place of meat in a meal. Thousands of smy 
fishing boats crowd the rivers and tie up at city doda 
Early in the morning the fishermen set Out into the seg 
where sailfish and other salt-water tish are Caught. Song 
Chinese fishermen train cormorants to catch fuh fy. 
them (see Cormorant). 

Exports and Imports. All forcizn trade is conduct 
by the communist government. China trades chiefy 
with Russia and other communist countries. Some of âr 
products of China's new industries have been cxponsi 


to establish foreign markets in Soııiheast Asia. Рура 
include bicycles, canned goods, fountain pens, knits 
machines, radios, sewing machins», textiles, and the 
mos bottles. China imports agriculi ıral machinery, com _ 
struction tools and materials, and industrial equipment 
Tra . China had less ihan 10,000 misd 


railroads before World War П. Ihc war put many si 
lines out of order. Since then, grcat progress has bees 
made in the restoration of damaged lines and in de 
construction of new lines. About 1.000 miles of new 
railroads were constructed under the first FiveYew 
Plan. Some lines have been built in areas which had mt 
previously had railroad service. According to comme 
nist reports, more than 1,000 miles of new rail lines as 
being built each year in China. In 1956, the Ti 
Mongolian Railroad began operation. The 
links China and Russia. 

China has about 60,000 miles of usable highways. 
travel has become an important method of 
tion. 

Most Chinese transportation is by man power. 
carry loads on shoulder poles, balancing them as 
toil up narrow mountain roads. Men push whi 
rows that are loaded so high the man is lost behind 
load. Canal boats are pulled upstream by lines of 
bent double under heavy leather thongs. Other 
are rowed or poled against the swift-moving 
Some men used to carry the sedan chairs and pull 
rickshas in which other men rode, but this practice 
almost disappeared. \ 

In south China much of the traveling is done 
water. The streams are crowded with thi 
small boats, including junks, barges, sampans 
steamers. Where there are no streams, the Chinese 88 
built canals for water travel. The largest canal for 
is the Grand Canal, which stretches almost а thous 
miles from Hangchou to Tientsin. In north ай 
water travel is limited by the hilliness of the country 
by the lack of water. Here the heaviest loads are 
on carts pulled by mules, bullocks, or men. The 
are mostly small dirt tracks. дей 

Communication. Telegraph and telephone sy 
have developed in China since the republic was к 
lished. With the coming of peace, civilian use 
phones and telegrams increased. das 

China has had a courier postal system for more si 
two thousand years. A modern postal system Mor a 

1896. Modern newspapers and magazines are di 
the streets of Chinese cities. In Chinese villages ia 
information is spread by written or printed ma" 
which are posted on walls or bulletin boards. ай 
‘The communists have made extensive изе of the 
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Social and Cultural Achievements 


Education in China is run by the communist gov- 
yunist aims. The communists 
all schools, to make sure 


ernment to further com 


uin strict control over 
¢ educational program fits in with their political, 


and economic plans. Students spend many hours 
week studying politics and economics. Science and 


two of the most important subjects 


ncering 
taught in the schools, because the communists need 
experts and technicians to develop new industries. But 


arc 


the government is also working to teach everyone in 
China to read and write. At the end of World War II, 
only 1 of every 10 persons could read and write. 

School enrollment in China steadily increased after 
Sun Yat-sen overthrew the emperor in 1911. It contin- 
ued to grow even after the communists came into power. 
There are about 55,500,000 pupils in the Chinese ele- 
mentary schools and more than 3.500,000 pupils in 
secondary schools. The country has 230 colleges with 
more than 240,000 students. To spread communist 
instruction still further, the government has set up 
reading and discussion groups in farm villages, factories, 
and army units. The government also sponsors plays, 
movies, and radio programs to promote education. 
These are produced in simple language. Special provi- 
sions are made for the education of the children of 
farmers and industrial workers. 

Education has always been respected in China. 


Chinese Craftsmen Show Great Skill and Patience in 
carving delicate designs in ivory. This Canton ivory carver is 
carving smaller balls within the large ball of ivory. 
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Throughout much of China's hist А ars 


considered more importa 


Chinese fathers could not 


to school. The schools cost to and t | 
were needed to work in the fields. S father | 
down his knowledge to his iren by ny 
story telling. 

One of the first moves the с‹ 


they won control of China was ео 
The communists expe и 
sionary teachers at Christian з s, and 


schools. 


ticularly at schools supported b ps in 
States. 


Arts and Crafts. Painting has 


in honored a 


China for two thousand years Chinese ү 
ings are admired in all the cour Xf the world 
paintings are usually made with e lines, but 


Chinese а 
Mos 
Chine 


iny Chinese art 


thought and skill are put into eac ‹ 
paint a mountain ог а tree wit! 
their paintings show the beauti 
writing is so close to painting tha 
are also calligraphers, or professio 
their best painting is done on silk 

Architecture is another of the Chinese arts. The loy 
est examples of Chinese building are the temples, ope 
and square, and the pagodas, or temple 
and with several roofs, one above the other (see PAGODA 
American builders are beginning to use the overhangir 
roofs often found in Chinese buil 
controlling the heat of the sun. The roofs are built 
beyond the walls to keep the sunlight out of the wine 
dows when the sun is high in summer, and to let it 
shine in when it is low in winter 

Chinese builders know the beauty of the world alx 
them. They try to make buildings fit into nature 
settings. Villages nestle in the hills as if they had grow: 
there, and temples are fringed with the natural greet 
beauty of shrubs and flowering tree 

Music. Chinese music is used in theaters as part 
plays, and is sung by the Chinese in their own folk tunes 
and popular songs. It has a singson: sound to American 
ears. Instruments and voices follow the same notes 7 
unison, instead of blending in harmony, and the 
rhythms are typically Chinese. Chinese melodies a 
very different from Western tunes, because the scale i$ 
different. Chinese music is built on five or seven not? 
while Western music is built on the eight-note oct 
with five half tones. Many Chinese tunes are neve! 
written on paper. Instead ‘they are remembered an 
taught to younger musicians, and thus pass down 
through the years. 

The Chinese use stringed instruments somewha 
mandolins, and many gongs, bells, and reed Es. 
ments. More than 1,500 years ago, the Chinese & 
veloped small orchestras that used nearly a dozen !* 
struments, - 

The two-stringed Chinese fiddle is called an ff E 
The player holds the bottom of the erh hu between ™ 
knees, and saws back and forth with a bow. The ЫЧ 
string is threaded through the two strings of the fid d 
The slender-necked Chinese lute has strings of ие J 
silk which the musician plucks to bring forth mou Е 
little tunes. An ancient Chinese instrument воте 
like our guitar is called a pi-pa. It has four strings W Е, 
the player strums, The sheng is a small hand 9% 


few lines. 


nature 


penmen. Some 


towers, T 


lings aS a means 


t like 


—ÀÀ Painter 

wee fodory drows < 
os which he later wil 
е ot the righ! 
jhe picture. The paint 
шыже s one of the old 


"11. world, dating t 
шут thon 2,000 years 


1 was first used ir 
2's. It was the fore: 


China about the middle of the 
iner of the modern accordion, 
and cabinet organ. Chinese 
s of metal which the player 
ling movement. 

oduced harmonization into 
ies show the influence of West- 
ras, as they are known in the 
common in China. Men and 
pe dance together, except in а few 
ig cities. Before the communists took over the govern- 
ment, young Chinese became fond of American popular 


Songs. nsa 

S In many cases, Chinese words were set to Amer- 
ап music, 
0 


mica, concertina 


ymbals аге round р 
whes together in a 
Chinese have 
rir music. Modern tn 
cr ;. Dance orch 
Westem world, are nc 
women in China seldo: 


nese 


bi: E go back through hundreds of 
Же йы 0 ose ages like those of Europe. The 
бше arc a erature: as poetry, but all kinds of 
ave know. ae p Chinc sc culture. Western countries 
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llow ethos ds metalwork and jewelry-making 
каз, They ou E have been used for hundreds of 
b Meno scie ith Chinese artistry to produce 
y jewelry e оріов: Jade is carved and worked 
Ke. BU and ornamental boxes. Delicate, 
hip of a неш show the patience and crafts- 
linens are made js к Workers. Embroidered silks and 
Meradog Chinese women, sitting in the sun 
lacelike Чч ying. Gold and silver are worked into 
and bells, OU ea and bronze is cast to shape vases 
cquerware 9 н qa of Chinese hand industry are 
D Paper and ivo orated porcelain, enameled fans made 
Colorful silk MS shawls, and beautiful robes of heavy, 
- Many of these handicrafts suffered under 
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the austerity program introduced by the communists 

The world's first porcelain was baked in China nearly 
two thousand years ago Lovely old vases and other 
objects made of porcelain by the Chinese may be seen 
in art museums in America. Porcelain was called china 
by the people of the West when traveling merchants 
brought it to their countries from China. 

Religion and Philosophy. There never has been a 
national church in China, and, gencrally, there has been 
complete freedom of religious belief. Chinese religious 
beliefs never have been brought together in a single 
book such as the Bible. About 3,000,000 Chinese have 
become Christians. All religions today are under the 
control of the communist state. 

The oldest source of the Chinese philosophy of life 
was ancestor worship. Along with this was the worship 
of natural objects such as trees and water. Chinese re- 


ligious ideas also come from the writings of philosophers 
о to 200 B.C. Most of 


who lived in the period from 5 
these philosophers had no intention of founding a re- 
ligion, but tried merely to find a right way of life and to 
persuade people to follow it. Confucius was the greatest 
of the ancient Chinese philosophers He taught that à 
good society can come only when rules for behavior be- 
tween persons are made and obeyed. 

Another teacher, Lao-tse (the Old Master), taught 
that persons should be free of civilized rules, and follow 
the ways of nature. This was called Taoism. 

Buddhism was introduced from India and brought 
with it still another set of rules. It offered to the Chinese 
gods whose images they could make and to whom 


they could pray. Tt offered ceremonies and introduced 
г of life. 


a wholly different civilization and wa 
Recreation. The Chinese like to play games and tell 
stories. They have many holidays and festivals, and 
find many reasons for celebrations. They have no regular 
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day of rest like our Sunday, but they make up for this 
with many feast days and family gatherings. 

Chinese children play a kind of hopscotch called 
Tichen-tze, in which a stone is kicked from one square to 
another while the kicker stands on one foot. They also 
play marbles and jump rope. Children and grownups 
play cat’s cradle, a game in which string is wound 
around the fingers to make loops and coils. Kite-flying 
is one of the most popular Chinese sports. 

Older persons like to sit around and gossip and tell 
funny stories. Telling riddles is one of their favorite 
games. The Chinese find almost anything the excuse 
for a celebration. The biggest of all their feast days is 
New Year's, which is celebrated in midwinter. Fam- 


Fritz Henle, Publix 


ilies gather to eat the food it has taken their w 
a month to prepare. The kitchen god is set out 
house is cleaned, and everybody enjoys а wong 
feast of steamed cakes, wheat-flour rolls, vegetal 
and bean curd. Every season has its farming cel 
Ching Ming is a feast which celebrates the coming 
spring, and the Harvest Festival celebrates the cathe 
ing of crops in the fall. ۴1 

Any change in the family is a time for celebrar; 
The birth of a child marks a day when relatiy 
friends gather to feast and congratulate the fy 
Engagements, weddings, and funerals are also се 
ed with feasting. , 

Chinese farmers work so long « 
little time for recreation outsid: 
times farmers go to a market tow 
a teahouse to see the dancers 
tellers, Traveling actors visit th 


d hard that they hay 
cir homes. But s 
where they may vis 
car professional ston 
towns. 


Government 


Two governments exist in China. A communis 
dictatorship controls the Chinese mainland, with is 
capital at Peking. A nationalist government cor 
Formosa and some small islands off the China coast 
Its capital is Taipei. 

The Communist Government. The government ‹ 
Communist China is highly centralized. Under the coe 
stant prodding of the communists, the people toil and 
sweat to change China from an agricultural county! 
an industrial state. There is no freedom, but the govem- 
ment is stronger and more powerful than any other 
regime in China's recent history 

The president of the People’s Republic is the heat 
of state. A premier heads the Stare Council, the chie 
administrative division of the government. The Stat 
Council controls the various ministries and executiv 
departments of the government. / 

The National People’s Congress is the chief legislative 
branch of government. Provincia! congresses elect dde 
gates to the National People's Congress. The provincial 
congresses are elected by members of local congres 
who have been elected by popular vote. The Comm: 
nist party strictly controls all elections and the ent? 
governmental machinery in Communist China. Ж 

The highest judicial body in Communist China Š 
called The Supreme People’s Court. 

The local government of China is organized under 
the communist central government, with 24 prone 
and four autonomous regions. In turn, the provinci 
governments administer municipal governments an 
other local governments. he 

The Nationalist Government maintains itself as ЧЁ 
Republic of China. It governs Formosa and Om 
smaller islands under the Chinese constitution of pt 
The people elect a Legislative Yuan, or national ч 
bly. The Kuomintang, or National People’s patty: ‘des 
main political party. The president and уісерт ы 
are chosen by the elected representatives of the 169% 
tive Yuan. The Executive Yuan is made up of тїшї 
heading various government deparunen:s; some" he 
like the Cabinet in the United States government. 


peking 


Two of the Many Pagodas in the Vicinity d jer thor 


Chinese pagodas are usually eight-sided, and are simp! 
those of India. Many were built as monuments. 


Chinese Funeral Parade. 
The mourners dress in w Я 
which is the traditional lor 
for mourning iù China, ust as 

& is in the Western World. 
The relatives of an important 
Chinese who has died may 
hire such mourners to wal i 
фе funeral parade. 


Judicial Yuan composes Supreme Court. The Exam- 
nation Yuan is somewhat like the United States Civil 
Service Commission. ‘he Control Yuan keeps govern- 
pent records and investigates possible corruption in 
he government of the Republic of China. 


History 


p The earliest records of Chinese his- 
Койсун E m primitive writing on bones. China, 
Ricca one cf 2 at ae and Mesopotamia, is con- 
E лжан ш es cradles of civilization. The first dy- 
2205 в.с. The Н, say hich supposedly began around 
js de eis : sia Я yhasty was followed by the Shang 
early period im ٤ ш about 1098 в.с. During this 
usted pec of China were farmers. Their 
istam ыл s were made of stone, and they raised 
Chou and "P " : 
followed кы Dynasties. The Shang rulers were 
People who rule pane ED nasty, an unschooled, primitive 
founders of Chi з China from 1027 to 256 в.с. The 
lived durin à ue philosophy, Confucius and Lao-tse, 
under the m US period. Great feudal states grew up 
themselves 21 e. nasty. These states fought among 
thrown by the 5 the empire was weakened and over- 
The е Ch’in dynasty. 
few y = a Shih Huang Ti, was in power only a 
broken up, the uM ne иа reign the feudal states were 
out the Tartars wae et of China was built to keep 
in part destroyed ae Ww oe telling of carlier ages was 
his rule should gc $ ү 1 Huar y Ti was determined that 
the Chinese ot н in history as the beginning of 
Previous perio Xu es he wanted no reminders of 
tie name of ie. he name China is taken from Ch'in, 
t0 207 gc. e dynasty which ruled China from 221 
. Beginnin 
lst 


ет 


real is the Chinese Empire. The Han were the 
perors of China, for under their rule the Chi- 
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nese spread south over the hill country. Although the 
first Han ruler came from the Yangtze Valley, he put the 
capital of his country at Sian, in northwest China. This 
was a good place to watch the border tribes that were 
raiding the plains. In an effort to keep peace w ith the 
border people, the Han ruler supplied them with luxu- 
ries, It was through this trade that a few Chinese goods 
reached the Roman Empire. During the Han dynasty 
paper was invented, and the first histories, dictionaries, 
and classics were compiled. Buddhism also came to 
China, and Chinese scholars went to India to study the 
teachings of Buddha. 

After the reign of the Han, there was a period in 
which smaller states were established in different sec- 
tions of China. These were brought together under one 
rule for a short time during the Sui and T'ang dynasties. 
The union of the small states fell apart again about 
A.D. доо. In spite of this, printing—after a slow start— 
came into its own during the 900's and brought about 
the revival of Chinese culture. Buddhism became the 
religion of many Chinese during the period from the 
first century A.D. until the early 1200's. The arts were 
encouraged during this period. 

Mongol Invasion. In the 1200's the Mongol herds- 
men swept in from the north. riding their tough little 
horses and carrying bows and arrows. The plainsmen 
of China were no match for the Mongol warriors. China, 
like most of Asia, came under the rule of the Mongols. 
The Yüan dynasty was established in China under the 
leadership of Kublai Khan, and foreigners came into 
China from the Mongol empire. Marco Polo, son of a 
European merchant who already had made the trip, 
took back to his home in Venice а glowing account of 
the highly civilized, rich country of the 1 t that he 
called Cathay and that today is called China. See Ku- 
BLAI KHAN; Poro, MARCO. 
he Chinese revolted against the foreign 
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rule of the Mongols. A national leader arose, drove the 
Mongol army out of China, and established the Ming 
dynasty in 1368. During the Ming period, nearly three 
hundred years, Chinese art and literature were revived. 

Rule by the Manchus. In 1644 the Manchus invaded 
northern China, overthrew the Ming dynasty, and set 
up the Ch'ing dynasty, which lasted until 1912. 

After one hundred and fifty years of Manchu rule, 
the nations of Europe and America began knocking at 
the door of China with goods to sell, and the hope of 
buying Chinese goods. Opium was one of the chief 
articles of trade. The Ch’ing government declared that 
opium could not be shipped into the country. But the 
trade went on illegally and became very profitable to 
the British government. 

The “Unequal Treaties.” In 1840 a Manchu official 
seized and burned a large supply of British-owned 
opium. Great Britain objected and demanded trading 
rights. War broke out between China and Great Britain. 
It ended in 1842 with the signing of the Treaty of 
Nanking, the first of what Chinese have since called the 
“unequal treaties." By this treaty the Chinese had to 
pay for the opium destroyed and for the cost to the 


RED-LETTER DATES IN CHINA 

с. 2205-1523 в.с. Hsia dynasty, China’s first. 

с. 1523-1028 в.с. Shang dynasty. China emerged from 
the Bronze Age. 

с. 1027-256 в.с. Chou dynasty. Confucius and Lao-tse 
taught their philosophy. 

221-207 в.с. Ch’in dynasty. The Great Wall com- 
pleted. Copper coins introduced. 

206 в.с.-А.р. 221 Han dynasty. Paper and porcelain 
invented in China. 

300-400 Buddhism established. 

с. 500 South China colonized. 

589-618 Sui dynasty. Grand canal lengthened. 

618-906 Tang dynasty. Printing invented and paper 
money introduced. 

960-1279 Sung dynasty. Gunpowder developed. Com- 
pass used by Chinese navigators. 

1260-1368 Yüan dynasty. Mongols ruled China under 
Genghis Khan and Kublai Khan. Marco Polo visited 
China and central Asia. 

1368-1644 Ming dynasty. Chinese sailors voyaged to 
Africa in 1430. Portuguese visited China in 1514. 

1644-1912 Ch'ing dynasty. Manchus conquered China. 

842 Treaty of Nanking opened five ports to free British 
trade and transferred Hong Kong to England. 

912 Republic of China established with Sun Yat-sen as 
provisional president. Local warlords governed 
most of the provinces. 

928 China unified with Generalissimo Chiang Kai- 
shek as president of the Republic. 

931-1933 Northeast provinces seized by Japan, which 
set up a puppet state in Manchuria. 

1937-1945 War with Japan, which ended with Japan re- 
turning all seized territory to China, including the 
island of Formosa. 

946-1949 Civil War between Nationalists and Com- 
munists. Communists win control of mainland. 
1950-1953 Chinese Red troops joined North Korean 

communists fighting the United Nations in Korea. 

1950 Chinese forces invaded Tibet and made Tibet part 
of China. 

1958 China began intense bombardment of coastal is- 
lands held by the Nationalists. 

1960 The government reported that about one half of the 
farm land was damaged by drought, floods, and 
pests. 


388 


British of fighting the war. The Chinese were forced 
give the island of Hong Kong to the British, and £ 
open the ports of Amoy, Canton, Foochow, Ninga 
and Shanghai to free British trade. British merchant р 
China were not bound by Chinese laws, so they bet 
economic power. The treaty did not mention trading 
privileges for countries other than Great Britain, 

The United States, France, and Russia took advan. 
tage of China's helpless position to demand concessis 
similar to the ones China had imade to Great Britain 
New treaties, signed in 1858 and 1860, opened add 
tional Chinese ports to foreign powers, guaranteed sak 
traveling and trading in the interior of China, permitted 
foreign diplomats to live in Peking, admitted Chris 
tianity, and set taxes which perinitted and made legi 
the buying and selling of opium : 

Chinese Rebellions. The Ching dynasty was weal 
ened by rebellion during this е of troubled trade 
relations. The foreign powers t the Manchu riks 
in power after they normally would have fallen, because 
the Manchus showed favor to foreign business interests 
An example of foreign interference in Chinese affain 
was the Taiping rebellion, a serious peasant revoi 
against the Manchus. Western governments supported 
the Manchus in order to retain access to Chinese treaty 
ports. First an American, Frederick Townsend Ward, 
and later a British officer, Charles Gordon, or “Chines” 
Gordon, led the army which put down the revolt. See 
GORDON, CHARLES GEORGE. 

Another revolt was the Boxer Rebellion, directed 
against foreigners and secretly supported by the Empres 
of China. This rebellion was put down by an intern 
tional army which included United States troops 
But the defeat of the Boxers did not by any means pul 
an end to antiforeign feeling in China. China we 
forced to make heavy payments to the foreign POWER. 
Later, the United States and several other pow 
returned part of the Chinese money for the education 
of Chinese students abroad. ^ 

Open-Door Policy and End of ihe Manchus. China 
suffered heavy territorial losses in the Sino-Japanes 
War of 1894-1895 (see CHINESE- JAPANESE Wars). Se 
eral European powers and the United States made 
Japan return the Liaotung Peninsula to China. But 
they followed up this action by demanding new conce 
sions and privileges for themselves. In 1899 the Unit 
States persuaded other nations to adopt an Oper 
Door policy in China. This meant that foreign ош 
were to share equal opportunities for Chinese Uf 
The Manchu dynasty had grown increasingly W 
and was unable to protect its claims to Chinese e 
tory. The Empress Dowager and the Emperor c 
Hsü both died in 1908, The infant heir apparent C. 
to the throne under a regent. But the regent, too, \ 
weak. In 1911 a group of Chinese revolutionaries: M 
by Sun Yat-sen, overthrew the Imperial govern 
and established a republic. ization 

Problems of the Republic. Difficulties of organ!” 
faced the new government. The Chinese peo 
training for democracy and they were not al wo 
offer their support and loyalty. Sun Yat-sen M pot 
president of the new republic, but he gave UP pend 
tion to Yüan Shih-k’ai, who had a powerful army 0°" od 
him. Yüan was not loyal to the republican cause 9%, 
tried to set himself up as emperor. After he died in 


каз no leader strong enough to hold China 
her. Local military chiefs, called warlords, raised 


weet 
sax, collected taxes to support them, and fought 


exch other for power. 
World War 1 brought more trouble to China. Japan, 


gill wanting an excuse to grab Chinese territory, seized 
de German-leased te rrite ry in Shantung. This action 
yas supported by treaties made earlier with several 
European powers. In 1915 Japan made other gains in 
China by issuing what became known as the Twenty- 


one Demands. However. these were not completely suc- 
China declared war on the Central 
Powers but was unable to take an active part in the 
fehting. But China was given a seat at the peace confer- 
ence, and there voiced its grievances against Japan. The 
Treaty of Versailles permitted Japan to retain the 
German-leased territory in Shantung, and China re- 
fosed to sign it. China did sign the general treaty with 
Austria and joined the League of Nations. 

Campaign for Unity. Sun Yat-sen planned for several 
wars to restore Chinese unity. He received help from 
Russia in the form of money, arms, and expert advisers. 
Sun died in 1925, and Chiang Kai-shek became leader 
of the Nationalists. In 1927, with Communist political 
organizers and propagandists going ahead of them, 
Chiang's armies commenced driving northward. Within 
afew months the Nationalists had captured all the 
lower Yangtze Valley and had taken the cities of 
Wuhan, Nanking, and Shanghai. After taking Shang- 
hai, Chiang broke with the communists and killed 
large numbers of them among his followers. Others fled 
the country. But large numbers of communist troops set 
themselves up in Kiangsi Province. The troops in the 
province stayed until 1934, when they were driven to 
northwest China. 

In 1928, Chiang captured the ancient capital of 
Peking and unified China, He renamed the city Peiping, 
because Peking means “northern capital,” and Chiang 
proposed to set up his capital at Nanking instead. At 
Nanking the Republic of China was formally installed. 
The government set about the job of making the 
country a strong nation. But Japan had other plans. 

War with Japan. The northeastern provinces of 
China which make up Manchuria appealed to the 
Japanese as a rich prize. The Japanese got rid of the 
warlord who controlled Manchuria, but his son as- 
е command and supported the Chinese Republic. 
The Japanese army commanders decided they must 
rd the Republic before it became too powerful. On 
uber 18, 1931, they started а fight which con- 

cu: until it became part of World War II. 
es Japanese took Manchuria and made it a Japa- 
Ch puppet state called Manchukuo, which means 

untry of the Manchus. The last Manchu emperor of 

PM installed as Emperor of Manchukuo. ‘The 
cm ved appealed to the League of Nations, which 
d mc commission to investigate, but did nothing 
intentio out it. Chiang Kai-shek recognized Japan's 
1933 ea and marshaled his forces for a long fight. In 

Due spencer drove Chinese forces out of Jehol 

etiam added that territory to Manchukuo. ‘They 
orm the N independence for the five provinces which 
Ко" orth China Plain, with the idea of setting UP 

Puppet empire like Manchukuo. The govern- 


«зш. In 1917 


m Е 
ent of China was busy with its own problems of 


CHINA 


organization, and consented to Japanese demands in 
North China in order to gain time and strength. 

Chiang Kai-shek and the Communists. In 1936 
General Chiang Kai-shek flew to Sian to investigate re- 
ports that his troops were not fighting the communists, 
and to begin a final campaign for the destruction of the 
communist army, The communists had established 
themselves in Shensi Province after they had been driven 
out of southern Kiangsi Province. Government troops 
fighting the communists in Shensi Province were com- 
manded by Chang Hsuch-liang, the warlord who had 
been driven from Manchuria by the Japanese. When 
General Chiang arrived in Sian he was taken prisoner 
by Chang Hsueh-liang, who tried to persuade him that 
the fight against the communists should cease until the 
danger from Japan had passed. Chiang refused to dis- 
cuss the matter while he was a prisoner. After several 
days Chiang was released. A truce was reached between 
government and communist forces. 

Guerrilla Warfare. The Japanese realized that the 
Chinese were now united as a nation and would not 
allow further Japanese occupation of North China with- 
out protest. When Japanese troops attacked in 1937. 
they met strong resistance from Chinese armies. Japa- 
nese forces had better supplies and guns and succeeded 
in driving the Chinese back, but only after heavy fight- 
ing. The Japanese took the Yangize River Valley and 
Wuhan in 1938. The Nationalist government continued 
to fight the war as a guerrilla action, with Free China's 
capital at Chungking. А small group of American 
aviators, called the Flying Tigers, helped support Chiang's 
forces from the air. 

World War II. Japan attacked the United States on 
December 7, 1941, and the next day China declared 
war on Germany, Italy, and Japan. China joined 26 
other Allied nations on January 1, 1942, in pledging 
full use of their resources against the Axis Powers. 

The United States and Great Britain soon offered 
more help to China. Lieutenant General Joseph W. 
Stilwell of the United States Army became Chiang's 
chief of staff. Supplies were sent by the Western Powers 
to China over the Burma Road, until it was closed by 
the Japanese conquest of Burma. Supplies then were 
flown “over the hump” in cargo planes and were 
brought in from Russia. British, Chinese, and some 
American forces fought together against the Japanese 
to win back northern Burma. They opened the Stilwell 
Road from Burma, letting in supplies from the south. 

Because of China’s assistance to the war effort, the 
United States and Great Britain signed new treaties 
with China on January 11, 1943, in which they gave 
up their extraterritorial rights in China. These treaties 
ые (China's equal status ашовв the major 

owers of the world. 

In November, 1943, 
Roosevelt and Prime 


Chiang met with President 
Minister Churchill in pU 
js conference, it was agreed that Japan 
pedem to restore all the territories seized from 
China, including Formosa. This was accomplished 
when Japan surrendered to the Allies in August, 1945- 
See WonLD WAR II (The War in Asia and the ге їс). 
Civil War. Russian troops had taken northeast са ү 
from Japan їп the closing days of World War II. When 


389 


_ 


Pix 


Chopsticks Are Used for Eating, instead of knives and forks. 
This is because the Chinese cut their food before it is cooked. 
Chopsticks are a pair of sticks usually made of bamboo, silver, 
ivory, or other materials. They usually are about 9 to 11 inches 
long. These children are eating rice. 


the Russian troops withdrew in April, 1946, Chinese 
communist troops quickly occupied key cities in the 
area. Fighting broke out in many places between 
Nationalist and Communist forces. General George С. 
Marshall, acting as a special envoy from the United 
States, tried unsuccessfully for many months to nego- 
tiate an agreement between the Communists and Na- 
tionalists. The United States supported the Nationalist 
government with more than two billion dollars in aid, 
in the four years after World War II. 


On April т, 1947, the Nationalist party, the р. 
cratic Socialist party, and the Young Ching ш 
signed a mutual agreement which ended the one. 
rule of China by the Nationalists. A new consti 
for China went into effect in 1947. The first ges 
election in Chinese history was held, and Chian 
elected president. 

Communist troops, aided by Russia, won battle se 
battle against the Chinese government forces, Оп m 
23, 1949, Nanking, the capital, fell to the Red for 
Chiang’s government withdrew to Formosa, but ¢ 
tinued to fight the communists with several hund 
thousand guerrilla troops in remote areas of Chim 
Refugees from Communist (hina have settled 
almost all the countries of Soui!icast Asia. 

Communist Dictatorship. September, 1940, | 
Chinese communists set up i government for Ch 
with its capital at Peking. Mao Tse-tung became 
communist dictator of China. Chou En-lai became pe 
mier and foreign minister of China. The new govem 
ment established close rela Russia, and 
followed Moscow's foreign policy. Several world powers 
including Great Britain, granted formal diplomat 
recognition to the new Communist government. Bu 
other powers, including the United States, continued 
to recognize the Nationalist government on Formosa & 
the legal representative of China. The Nationalist go 
ernment retained its seat in the United Nations. 

Because reports of activities in Communist China ar 
heavily censored, it is said that a bamboo curtain hai 
been thrown around the country. The communist 
were reported to have killed or sent to slave-labor camp 
millions of Chinese. The communists imprisoned @ 
expelled many foreign missionaries, priests, and num 

The Chinese communists lovk military action 0 
several fronts, Late in 1950, Chinese forces invaded Tibet 
and made that country part of China (see Trser) The 
Chinese sent troops to join the communists fighting 
against United Nations forces in Korea in November, 
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A Rice Farmer Uses a Water Buffalo to Help Plow the Black Mud of His Rice Paddy Before Setting Out Rice Shoot 


United Press It 


van (see KOREAN WAR). Red China also supported the 
communist forces p өш ай was one of the CHINA ROSE 
“~ aries represented at the Jeneva Conference in July, Hwan; 2 
n ended the war (see INDOCHINA). ой n Koko Pad Geno y Tien Shan 
: та à 2 K T Si kiang Mountains 
e Indochina settlement, the Chinese Communists be- Bo Mountains Tachen Islands Yangtze Kiang 
ол bombarding the coastal islands of China, held by МЕШ River Takla Makan Yellow Sea € 
фе Nationalists. As a result, the Nationalists evacuated оше Desert 
Tachen and € i ыс їп 1935 сы on the PRODUCTS 
ands continued at yular intervals. In 1 and Antimon: d 
1955, China invited political leaders from Ns non. Coal ў gaa Бира 
communist nations, ini iuding Great Britain and India, Cotton Porcelain Tin 
wo take guided tours i! rough the country. Communist Foye moon: Rice Tobacco 
China, but not Nationalist China, was represented at Kaolin Pa Tungsten 
the Medis Conference held at Bandung, Indonesia, " 3 Wheat 
in 1955 (see BANDUNG? ELIGIONS 
The Chinese Communist shelling of the coastal is- E Worship Christianity Islam 
lands was intensified in August, 1958. In September, the urosas Confucianists Taoists 
communist government announced that it had extended UNCLASSIFIED 
йз territorial waters to include the islands of Formosa, Architecture Fairs and Opium 
Quemoy, Matsu, the Pescadores, and the surrounding ЖОЛГА» Armi Expositions Pagoda 
islands. The United States sent warships to Formosa to xn КОНДУР га, Painting 
escort Nationalist сопу into the Formosa Strait. In Chinese Language Houseboat eera EA, 
October, the communists announced that they would Christmas (Asia) Invention Palanquin 
limit their bombardment of the islands. Clothing (color (China) Peking Man 
In 1959, Mao Tse-tung resigned as president of the реше the Jinrikisha Races of Man 
People’s Republic. He was replaced by Liu Shao-chi. ЫП (The qm €— 
Mao Tse-tung continued as dictator and head of the Far East) Macao Eee 
Chinese Communist party. TusoponsH-'Ej GHEN Doll (color picture, Mah Jongg Sculpture 
Chinese) Э Manchuria (China) 
Related Articles in WuRLD Book include: Dran (Теш eke вае r (In Asia) 
BIOGRAPHIES Monsoon Turkestan 
Outline 


An alphabetical list of biographies relating to China 
appears under the heading China in the BIOGRAPHY 
section of the READING AND Stupy GUIDE. 


CHARACTERISTIC ANIMAL Lire 


сам Panda Horse Panda Rhinoceros Yak 
at Leopard Python Tiger 
CHARACTERISTIC PLANT LIFE 
ae Kumquat Mulberry Ramie 
Ch o Litchi Orange Tallow Tree 
ета Loquat Peach Tiger Lily 
Ghose Lotus Poppy Wisteria 
CITIES 

Am А 
А Foochow Ninghsien Suchow 
Changchu Hangchou Peking Tientsin 
Changsh п Harbin Port Arthur Tsingtao 
бейи. i ad Shanghai Wenchou 
1 5 UK GE: 5 
Chungking Nanking Soche Wuhan 
DA ; Hisronv 

a Great Wall Open-Door 

'athay оа d of China Policy 

Chi е ui-tsung Pu-yi, Henry 
Chiang oe Indochina dens (family) 
С лезе Јар, ing Коо, Vi Kyuin W. Stilwell, Joseph W. 

Wars panese Korean War Stilwell Road 
Extraterri. Li Hung-chang Sun Yat-sen 

‘ toriality Mao Tse-tung Sung Dynasty 
Flying Tigers Ming Dynasty Trans-Siberian 
Genghis rane Mongol Empire Railroad 

Treaty Port 


World War II 


PuvsicAL FEATURES 


China Sea 
Formosa 


Altai Mountains 


Mur River Gobi 


Himalaya 


1. The Land and Its Resources 
A. Location and Size 
В. Natural Regions 
С. Rivers and Lakes 

Il. The People and Their Work 
A. The People 


D. Natural Resources 
E. Conservation 
F. Climate 


G. Manufacturing 


B. Way of Life and Processing 
С. Language H. Fishing 
D. Cities I. Exports and Imports 
E. Agriculture J. Transportation 
Е. Mining K. Communication 
IIl. Social and Cultural Achievements 
A, Education С. Religion and Philosophy 


B. Arts and Crafts D. Recreation 


IV. Government 
A. The Communist Government 


B. The Nationalist Government 
V. History 
Questions 
do the Chinese call their country? 
What does this name mean? 


Where is “the roof of the world"? 
What river is known as «China's Sorrow"? Why? 
What is China's greatest natural resource? 

What Chinese plant is frequently used for food, cloth- 


ing, and shelter? ЖУ, 
What is China’s chief industry? ь : 
How have the communists changed China's agricul- 
tural system in order to increase production? x 

How did the Chinese use ariver as a Weapon 1n World 


War II? 5 { 1 
When did China win equal status with other powers? 


Who was the first Communist dictator of China? 
What is meant by the term bamboo curtain? 
CHINA, porcelain ware. See PORCELAIN. 
CHINA GRASS. See RAMIE. 

CHINA ROSE. See HIBISCUS. 
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CHINA SEA 


CHINA SEA is the name of two seas of the Pacific 
Ocean along the east coast of Asia. Both seas were the 
scenes of important naval battles during World W ar II. 

The East China Sea (area 482,300 square miles) ex- 
tends north from Formosa to Japan and Korea. Shang- 
hai, on the Chinese coast, and Nagasaki, on the coast 
of Japan, have been the main ports of the East China 
Sea. 

The South China Sea (area 895,000 square miles) is 
connected to the East China Sea by Formosa Strait. 
The South China Sea includes Tonkin Gulf and Siam 


| 


il 


FORMOSA 


li 
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The China Sea Is Part of the Pacific Ocean. 


Gulf on the west and Manila Bay on the east. Violent 
tropical storms called typhoons sweep over the South 
China Sea. The Mekong and Menam rivers empty into 
this sea, and the seaports of Canton, Hong Kong, Singa- 
pore, and Manila lie on its coasts. Bostwick H. Кътсном 

CHINA-WOOD OIL. See Tunc Ош. 

CHINABERRY. See SOAPBERRY. 

CHINA’S SORROW. See Hwanc Ho. 

CHINATOWN. See Cuicaco (Interesting Places to 
Visit); New York Crrv (Culture Groups); SAN FRAN- 
cisco (Culture Groups). 

CHINAWARE. Scc PORCELAIN. 

CHINCH BUG is a small, dark insect, usua ly with 
whitish wings. Chinch bugs destroy more corn, wheat, 
and other small grains than any other pest. They live 
throughout the United States, Canada, Central Ameri- 
ca, and the West Indies. The full-grown bug is about 
a sixth of an inch long. It spends the winter in old grass 
and rubbish. Early in spring, the female lays about 500 
eggs on the roots and stems of grain. When the bugs 
hatch they begin to feed on the grain and grasses. ‘The 
bugs are red when they hatch, but change color as they 
grow older. 

Chinch bugs feed on wheat in spring and on corn 
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The Chinch Bug Is One of the Worst Grain Pests, 


after harvesttime. After the young hatch, chinch bus 
stay together in large broods until all the food in à» 
area has been eaten. They separate when the young 
become fully grown. By the middle of summer th 
young are fully developed and lay eggs. Their egy 
hatch in late July or early August. This second batch of 
young chinch bugs destroys still more grain. Chines 
bugs reproduce rapidly during dry seasons. 

Chinch bugs can be destroyed just before they mow 
from the small grain fields to the corn fields. Farmen 
spray an insecticide called dieldrin on the small grain 
stubble or on a strip of land surrounding the field 
Sometimes enough of these bugs escape so that the 
threaten the corn crop. Then the farmer must spray the 
base of the corn plants with dieldrin if he wants to save 


his crop. 

Scientific Classification. Chinch bugs belong to the 
order Hemiptera and the family Lygaeidae. They are genu 
Blissus, species leucopterus. н. H. Rol 


CHINCHILLA is a small anima! closely related to the 
squirrel. It grows about half the size of a rabbit, and its 
bushy tail looks like that of the chipmunk. It isa nal 
of the snow-capped Andes Mountains in South Amet 
ica, living in the high valleys from Peru and northem 
Bolivia to southern Chile. One species lives in the AF 
gentine pampas, or plains. But the chinchilla has almost 
vanished from its homeland. ‘Today, it is found domes 
ticated in the United States and Canada. , 

The Chincha and Inca Indians valued these 1d 
mals greatly as food and for their fur. The thick fur ra 
lustrous blue-gray, an inch or more deep. The pelts A 
be made into soft, luxurious coats, or the hair can be z 
from the skin and used in weaving. The Spaniards, y та 
came to South America in the 1500's, named this val 
The Chinchilla is a gentle, clean animal and is easily raised: 


lts soft fur is used to make expensive coats. 


1 Cor 
Cache Valley Chinchilla 


s animal chinchilla, after the Chinchas. They intro- 
duced chinchilla fur into Europe and it became one of 
фе most prized furs The demand almost caused the 
chinchilla to be wiped out. 


In 1923, an American mining engineer, М. F. Chap- 
sun, trapped 11 chinchillas in Chile and took them to 
Califomia. They were successfully domesticated, and 
by 1949, some 500 chinchilla farms were operating in 


the United States and Canada. 

[he chinchilla is а clean, odorless animal. It eats 
mots and grasses. In captivity, 1ts diet consists of scien- 
tifcally prepared pellr-is: various grains; barks and fresh 
greens; and alfalfa, beua, timothy; and oat hay. Regu- 
larity in feeding is important. The best time is early 
evening. Chinchillas + е р through the day and become 
active after sundown f hey like to gnaw, and some- 
hing should be left in ‘heir cages to satisfy this craving. 
Chinchillas thrive on sh air. The nest box provided 
E cage x merely give them refuge from light 
a laytime disturbar ES. 

epu pen dn ^ ba AE 25 E W 4 feet with 
afoot ceiling, to 3 feet by 8 feet with a 6-foot ceiling. 
A рт оки will ee ioe together in a cage 
usually between the ages ol and 12 months. The 
female generally has her first litter at the age of 12 to 18 
months. She bears an average of two litters a year. The 
size of the litter varies from one to four, The babies 
weigh about 12 ounces. Baby chinchillas are born with 
e eyes open, fully furred, and with their 20 teeth all 
in place. 

The young chinchillas are weaned when 45 to 60 
л, апа теасһ maturity in 12 to 18 months. Fully 
E they weigh from 18 to 35 ounces and have a 
3 Y length of about 12 inches. A pelt measures about 
1 : 12 inches. A full-length coat requires between 120 
nd 150 pelts. The average price of a chinchilla pelt 
ranges from $15 to $40. 

Scientific Classification. Chinchillas belo 

fic Cla: ation. mg to the 
ү се Ш, The three domesticated kinds are 
em inchilla, specics brevicaudata; C. costina; and б. 

М i REGINALD E. CHAPMAN 

ее also Fun (Fur Farming; Names of F 

стона. Ѕее кш с p 
‚ CHINCOTEAGUE ISLAND. See VIRGINIA (Interest- 
Mu to Visit). 

ae MEAT AND MEAT Carvinc (How to Buy). 
didis CABBAGE is a plant which is closely re- 
Ep е mustard and cabbage. It is опе of the oldest 
du P of China, and is now grown in the United 
E he Chinese cab- 

age has wide thick leaves 
Which form a 1 ти 

di ong, cylin- 
ү head. Chinese cab- 
i should be grown in the 

. Seeds can be planted 
about 75 days bef 
fist frost me efore the 

TA € plants should 
s 24 a foot apart in 
Should ji apart, and 

TE Maid of water. 
$ age is high i 
Vitamins A e. D high in 


Chinese Cabbage 
Atlee Вигре‹ € 
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Mie Classification. 

Member or cabbage is a 
€r of the mustard 


CHINESE-JAPANESE WARS 


arc afere It is classified as genus Brassica, species 
See Brk C ARTHUM J Pearr 
by Send гар. MUSTARD; PLANT (color picture, 
eg nknown to Our Forefathers); Vec 
(Planting Table for Vegetables). e m 

CHINESE CHECKERS is а game played with marbl; 
ona board that has six triangles in the shape of ч хт 
pointed star. Each player has 10 marbles iat : E 
the color of his triangle. The marbles rest in kx 
The object is to move the 10 marbles in one triangle 
to the Opposite one. The players move the marbles by 
E nd einn aoi But the marbles remain on 
iat in wd can be moved in any direction except 

ackward. Chinese checkers became popular in the 

U.S. in the 1930's. It did not come from China, but 

developed from a game called Лайта. 1лилах Fuji 

Pris EXCLUSION ACT. Sce ORIENTAL EXCLU- 
CTS. 

CHINESE GORDON. See GORDON, CHARLES GEORGE. 

CHINESE-JAPANESE WARS have been fought for 
hundreds of years. The most recent were two wars for 
control of territory in northeastern Asia. The first of 
these wars began in 1894. Korea (Chosen) had been 
claimed as a vassal state by China for many hundreds of 
years. A rebellion broke out there in 1894, and the 
Chinese sent troops to quell it. Japan also sent troops 
to protect its large interests in Korea. The rebellion was 
crushed, but neither nation would withdraw its troops. 
Fighting broke out between the Japanese and Chinese 
in July, 1894. Japanese forces destroyed the Chinese 
Navy and took several Chinese cities. The war ended on 
April 17, 1895; with the Treaty of Shimonoseki, which 
not only granted independence to Korea but gave 
Japan the ‘sland of Formosa and the Liaotung penin- 
sula. The Chinese also agreed to pay Japan about 
$150,000,000. But Russia, Germany, and France forced 
Japan to give up its claim to Liaotung. 

The first Chinese-Japanese War weakened China and 
opened the way for European powers to gain important 
trade concessions there. The war also led to the Russo- 
Japanese War of 1904, which Japan won. In 1910 
‘Korea was joined to Japan and was named Chosen. 

‘After World War I, Japan began to extend its in- 
fluence in China. The Chinese could not prevent Japa- 
nese forces from taking Manchuria in 1931 and Jehol 
Province in 1933. But China had gained in unity and 
strength by the time Japan attacked again in 1937. An 
undeclared war was fought until 1941, when China 
declared war on Japan, Germany, and Italy. During 
the first stage of the war, Japan captured much Chinese 
territory, though Chinese armies fought bitterly. The 
forces of Generalissimo Chiang Kai-shek and the com- 


munist armies stopped fighting each other in order to 
fight the Japanese. The Japanese seized the important 
coastal cities and the most advanced industrial regions. 
But the Chinese moved their capital and industries 
westward, and fought the Japanese behind their lines. 

In the second stage of the war, neither side made 
important territorial gains. After Japan attacked the 
United States and Great Britain in 1941; the war be- 
came part of World War П. Н. F. MACNAIR 

See also CHINA (History); JAPAN (History); KOREA 


(History). 
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CHINESE LANGUAGE 


CHINESE LANGUAGE is one of the world’s oldest 
living languages. About 600,000,000 persons in China 
and elsewhere speak it. Spoken Chinese has many dia- 
lects that differ from each other in pronunciation enough 
to be considered foreign languages. Classical written 
Chinese is the same throughout the country. It unites 
the Chinese people in spite of the many different dia- 
lects. But it is one of the most difficult languages to 
learn to read, because it does not use an alphabet. It 
also has no standard pronunciation, and may be spoken 
in as many different ways as there are dialects. In the 
1950's, the Chinese communist government introduced 
a new Chinese alphabet in an attempt to simplify the 
written language so that more people can learn to 
write. The communists also hoped to unify written and 
spoken Chinese by the use of this new alphabet. 


Written Chinese 


The Characters in written Chinese each convey a 
complete idea, and are treated as a single unit. They 
have only one syllable and are not inflected. A student 
must learn to recognize about 3,500 different characters 
before he can read a simple novel. Scholars must know 
at least 10,000 characters in order to read classical 
Chinese literature. 

Chinese characters may be described as pictographic, 
ideographic, suggestive, ideographic-phonetic, phonetic 
loan, or derivative. Picto- 
graphic characters were origi- 
nally simple pictures of the 
thing represented, such as: 
© (sun) and J (moon). In 
the course of time, some of 
the pictographic characters 
developed forms that were 
less picturelike. The mod- 
ern form for sun is Я and 
that for moon is A. Ideo- 
graphic characters represent 
ideas: — (one), E (up), and 
F (down). Suggestive char- 
acters suggest an idea: gf, 
depicting a sun combined 
with a moon, suggests 
brightness: and 35, depicting 
the abundance of 5 (tree), 
suggests a forest. Ideographic- 
phonetic characters consist 
of two parts. The ideo- 
graphic supplies the mean- 
ing of the character and 
the phonetic supplies the 
pronunciation. For exam- 
ple, # means ocean and is 
pronounced yang. This par- 
ticular character consists of 
7, which by itself means 
water, and #, which by it- 
self means sheep but in this 
combination indicates that 
the pronunciation is yang. 
Phonetic loan characters are 
characters adopted for new 


These Chinese Symbols, 
loosely translated, mean “I am 
an American." 
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Alexanderson, Guillumetie 


A Chinese Scroll Writer Takes Great Pride in His Work. 


words because of a similarity in sound. Derivati 
characters are those which time and usage have mate 
similar in meaning. 

Radicals. Chinese characters are classified in a dit 
tionary under 214 radicals, or meaning indicators. Th: 
radicals consist of groupings according to the numbere 
strokes in each character. This number ranges from 1 10 
17. A student must learn the radicals thoroughly befor 
he can hope to use a dictionary of ће Chinese language 
with ease and any amount of speed. : 

Most of China's literature is written in classical Chi- 
nese, which is extremely concisc nservative, and atti 
ficial. It differs greatly in syntax and style from any a 
the spoken dialects. It takes many years to become an 
expert in classical Chinese. Even an educated perso! 
has difficulty understanding classical Chinese W еп! 
is read aloud unless he can see the written characte® 
while they are being read. 


Spoken Chinese 


Most major dialects of spoken Chinese are found ү 
the southeastern provinces of China. The rest of К 
country speaks Mandarin subdialects. They vary bee 
what from one region to another. But these subdialecs 
have enough similarities that a М andarin-speaking 
person from one area can understand what a Mandari 
speaking person from another area is saying. ce the 

Spoken Chinese is weak in speech sounds because m 
language is monosyllabic. That is, each word has ite 
one syllable. The human voice can utter only a lim: i 
number of single-syllable sounds. The Cantone 
lect, richest in monosyllabic sounds, has only 800 E 
them. Mandarin dialects have about half of that ШЫ 
ber. To increase the number sounds, the Chinh 
tones, or speech sounds that differ in quality. For E 
ple, northern Mandarin has four tones: even (high oe 
unwavering), rising (questioning), dipping (falling а "A 
rising), and falling. The monosyllable ma means 7 


horse, or 10 scol 1, depending on the tone used. 
Bot tach of these words has a different character when 
ig is written down. | ў 
Chinese grammar 15 simple and logical. It has no 
eeojugations ог declensions, and auxiliary, or assisting, 
words show tenses. One character often appears with- 
ой change as а noun, verb, adjective, or ‘adverb. 
Je fulfills these various grammatic functions simply by 
sifting its position in the sentence. 


Language Reforms 


The National Language. A movement to unify the 
еп dialects and adopt a phonetic written language 
began in the 1900s. This new language, called kuo-yii 
(ational language), was the Mandarin dialect as it 
was spoken in Peiping. Leaders in education and in the 
national government made great efforts to popularize 
this language. 

In 1917, intellectual leaders, including Hu Shih and 
(l'en Tu-hsiu, began à movement advocating the use 
of pai-hua, or vernacular style, rather than classical 
Chinese, for literature. This program proved so success- 
fal that writers throughout the country were soon using 
the vernacular in popular works. Even school texthooks 
were rewritten in the vernacular. During World War II, 
the new national language spread rapidly and widely 
as a result of the forced migration of many Chinese 
because of invading armies. ‘The movement of Chinese 
troops from one place to another also helped spread the 
we of the national language. 

In addition to these reforms, many scholars have 
worked out systems of transcribing Chinese speech 
sounds into the Roman alphabet, with additional pho- 
netic symbols. In English-speaking countries, the system 
most widely used to transcribe Chinese is the Wade- 
Giles system, devised by Sir Thomas Wade and modi- 
fied by Herbert A. Giles. 

Communist Language Reforms. The Chinese com- 
munists continued the efforts of their predecessors to 
reform the Chinese language. They simplified nearly a 
thousand characters in common use by reducing the 
number of strokes for cach character, substituting abbre- 
Viated forms, and standardizing a number of characters 
E Wis written in different ways. They adopted a 

ewe orm of kuo-yü as the official language of China. 
al 957, the State Council of Communist China 
sciption ы. draft alphabet for the phonetic tran- 
m E. = characters. T! his alphabet uses all 
ial ү he Roman alphabet. The purpose of this 
ae et, according to the communists, 18 not to 
ot the B Chinese writing, but to make it easier 
radiali eis learn to read. Another objective is to 

Bund eed the spoken language in China. The 
in 1958 ee Broadcasting Station began a course 
alphabet elp the public learn the new phonetic 

See alo H А a Smau WING CHAN 

CHINESE ek (picture). : 

CHING Er a See Cua (Recreation). 
chus). STY. See Cuma (Rule by the Man- 


cl 

стена. See INDIAN MALLOW. 
blows down d shih NOOK, is a warm dry wind that 
and iad slopes of the Rocky Mountains in win- 
Settlers p spring, It was so named by the early 

of the region because it supposedly came from 


CHIPMUNK 


the country of the Chinook Indians at the mouth of the 
Columbia River. These winds blow in the states of 
Montana, Wyoming, Oregoñ, and Washington, and in 
the Canadian provinces of Alberta, British Columbia. 
and Saskatchewan. 

"The warmth of the chinook increases as it blows down 
from the mountaintops, and the wind absorbs moisture 
through evaporation. As the chinook spreads over the 
plains surrounding the Rockies, it melts the snow blan- 
keting the ground, exposing the buried grasses so cattle 
can graze. The temperature of a chinook increases at 
the rate of about 1? Е. for every 183 feet of descent down 
the mountains. A chinook which moved down from an 
altitude of 5,500 feet therefore would be about 30°F. 
warmer when it reached ground level. 

The wet chinook is a warm moist wind that blows 
in a southwesterly direction on the Pacific Coast of 
Oregon and Washington. 

CHINOOK, shih NOOK, INDIANS spoke a language 
used at one time by thousands of Indians along the 
Pacific Northwest Coast. It was as rich in grammar and 
words as many European languages. White men and 
many other Indians found it convenient for trade pur- 
poses to speak a simplified form of this language, which 
was commonly known as Chinook jargon. This simplified 
language consisted of only a few hundred words from 
the richer, more elaborate language spoken by the 
Indians, Both the Chinook language and Chinook jar- 
gon are almost extinct today as spoken languages. 

The Chinook lived in small fishing villages along 
the lower Columbia River in what is now Washington 
and Oregon. Their varied diet included salmon and 
other fish, smoked deer and elk, and many kinds of 
roots and berries. All but the lowest classes had sloping 
forcheads, deformed when they were babies to show 
superior social position. Wealthy families built large 
houses of cedar planks, and raided distant Indian vil- 
lages to acquire slaves. They amassed wealth in the form 
of strings of shells and teeth, The rich families added to 
their wealth by trading products made by craftsmen 
who were attached to their households. In 1829, an 
epidemic killed four of every five Chinook. The descend- 
ants of those who survived the epidemic live today 
much as their white neighbors do. MELVILLE JACOBS 

CHINOOK STATE. See WASHINGTON. 

CHINQUAPIN. See CHESTNUT. 

CHINTZ is a printed cotton fabric with a dull or a 
glazed surface. Originally, chintz came from India and 
was called chint. Drapery chintzes are 36 or 50 inches 
wide. Early chintzes had small flowered patterns, but 
ften in bold patterns and strong 


modern designs are 0 Ў d 
colors. Patterns for English china were often copied from 


the beautiful designs found on old chintzes. See also 
о; CRETONNE. : 
OA MPEWYAN INDIANS. See Mantrosa (Indian 
рау PMUNK is a small, graceful animal belonging 
to the rodent family. Tt is closely related to the squirrel, 
and lives in the eastern, central, and western United 
States. The chipmunk is only about 93 inches long, 
including the tail. 3 
inde chipmank has a small, pointed, brown head. Its 
hind legs are also brown, but its back and tail are dark 
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N.Y. Zoological Society 
The Chipmunk gathers nuts, dried fruits, and seeds to store in 
its burrow. It lives on them during the long winter months. 


gray. The chipmunk has a long mark on each side of its 
body, with a long tan stripe in the middle and two black 
stripes on either side. There are stripes of tan and black 
around each of the eyes and on the tail. The chipmunk 
uses its strong hind legs for hopping. The front legs are 
small and slender. The chipmunk uses its front feet like 
hands. The long nails of the front feet are good for 
digging and burrowing. The chipmunk has four sharp 
front teeth, with which it tears its food. It grinds the 
food with flat, heavy teeth at the back of the jaw. 

The chipmunk is active during the summer months. 
From October until April it stays in a burrow in the 
ground, eating nuts and grain it has stored. Female 
chipmunks usually give birth to four or five young in 
May or June. Sometimes they bear another litter in 
August. Chipmunks live about 23 years. 


Scientific Classification. Chipmunks are in the family 
Sciuridae. The eastern chipmunk is genus Tamias. The 
western chipmunk is genus Eutamias. STANLEY P. YOUNG 


See also RODENT; SQUIRREL. 


The Chipmunk Carefully Plans His Home so that the entrance 
is hidden near trees or rocks which he uses as lookout places. 


CHIPPENDALE, THOMAS (ı 7187-1770), 
most famous English cabinetm: ker of his time. 
veloped his own style, but he 2 borrowed fi 
Gothic, Chinese, and French designs. Chines 
carved richly and masterfully in low relief. His 
featured the cabriole leg with а claw and ball e 
and the pierced, ribband-back chair. He used п 
any almost exclusively for his furniture (see Fy 
[Chippendale]). 

Chippendale was born in Worcester, the sog 
cabinetmaker and wood carver. His family mow 
London about 1727. In 1753, Chippendale es 
his famous furniture factory at Maruin’s Lane, Heg 
lished a collection of designs, 7 :entleman and 
Makers Director, in 1754. Orro V. lh 

CHIPPEWA INDIANS, CHIP «h wah, also с 
OJIBWAY or OJIBWE, form one ùo! ihe largest groups 
North America. They once lived in the wild 
country around the shores of Lake Superior. Longi 
based many customs in Hiawatha on the Chipp 

The Chippewa were great fishermen. They gath 


in summer around the falls of Sault Ste. Marie {0 
sturgeon. They also hunted in the forests and gath 

wild plants, especially the wild rice of the lake coumi 
They used much of the plentiful birchbark in the nowt 


ern forests. They covered their wigwams with stripi 


the bark, and made beautiful bark canoes, bows 
dishes, and baskets. Many Chippewa belonged i 
secret religious organization called the midewiwin (ge 


nounced mih DAY wih win). Members tried to gain i 
life by using herbs and magic. The priests kept reoor 
by scratching symbols on birchbark. | 

The Chippewa had few battles with white men, Bf 
cause they lived in isolated areas. | lowever, they 0 
fought the Sioux and the Fox tribes, especially 0 
possession of the wild-rice fields. About 35,000 Gi 
pewa now live in the northern United States, 
another 30,000 in southern Canada. Many make à 
ing by hunting, trapping, lumbering, or working 
guides. Some have small farms. Chippewa Indians 
vest almost all the wild rice that is caten in the U 
States. Eure H 

See also Minnesota (Interesting Places to Visit 
Lake Indian Reservation]). 


Off the main passage is a nest and a storage room. Still О 
tunnel may lead outto the surface of the ground. 


QIRICAHUA NATIONAL MONUMENT, CHIR ih 
"TU sten Arizona. It has weirdly 
Scent pinnacles a d columns, eroded in volcanic 
ange. Erosion during countless 
inge landscape. Located within 
st, this 10,645.90-acre monu- 
1924 by an act of the United 
C. Laxovox Wie 

‚ GIORGIO DE (1888- ), is 
ıintings show sculptured monu- 
Italian city squares, which are 
11 locomotive or lonely figure. 
Transformed Dream, appears 

; article. Chirico used dream 
ilists did, but abandoned this 
1920’s (see SURREALISM). He 
ce, but settled in Italy in the 


GEORGE D. CULLER 


is in sot 


Tu 
„їз high 1n а foreste 
шыйк formed the 
семі National | 
gret was establishe« 
uses Congress. 
CHIRICO, KE? ! 
ш ltalian painter Hi 
seats and building 
empty except for a s 
One of his painung 
a color in the Pain 
sages before the S 
xay of painting in 
xas born in Volos, © 
early 1900's. 
CHIROMANCY. ^ 
CHIRON, KI run, ^ 
thology. He was the te. 
Hercules accidentally 


PALMISTRY. 
ıs a wise centaur in Greek my- 
her of many of the Greek heroes. 
hot him with a poisoned arrow. 
Then Zeus changed hiim into the constellation Sagittari- 
в, oc the Archer. 

See also CENTAUR: SAGITTARIUS. 

CHIROPODY. See PODIATRY. 

CHIROPRACTIC, i: roh PRAK tick, is a system of 
weating illnesses based on the theory that interference 
with proper nerve function causes discasc. Chiropractors 
believe that pressure, strain, or tension on the spinal 
cord or nerves impairs ће normal action of the nerves. 
Such conditions can be caused by changes in the posi- 
tons and relationships of the vertebrae. Therefore, 
chiropractors analyze the positions of the vertebrae. 
They may use X ray to do this. Then they treat the pa- 
tient by manipulating ııe bones to restore them to their 
comect position. Chiropractors do not use drugs or 
perform surgery. 

History. Chiropractic comes from Greek words mean- 
ing effective hand. Chiropractors believe that the prin- 
tiples of this system of treatment were known and 
practiced by many physicians of ancient Greece and 
Rome. But in 1895, Daniel David Palmer (1845-1913) 
of Davenport, Iowa, rediscovered the principles and 
began to use them. In 1898, he established the Palmer 
Infirmary and Chiropractic Institute, which became 
the first school for training chiropractors. It is now 
called the Palmer School of Chiropractic. 

Career Opportunities. There are 15 accredited 
ан of chiropractic in the United States апа Canada. 
qualify for admission, a person must graduate from 
1 accredited high school. Some colleges also require 
е years of college education, but preprofes- 
zm ciam requirements vary widely from state to 

^ em colleges offer a 4-year training men 

К 0 a degree of Doctor of Chiropractic (D. А 
dini сша studies in the basic sciences anc 
tations S i. A graduate must pass state exami- 
"cura tain a license to practice. There = yE 
chiropractic РОВ ВЕ that accredit schoo 29. о 
Cation d е are the National Chiropractic A 

a rj ie eadquarters in Webster City, eee 
quarters in, — Chiropractors Association, with hea 

CHISHIMA, Soc К , Lowa. JR QUIGLEY 

‚ See KURIL ISLANDS, 


CHITON 


CHISHOLM TRAIL was a famous muie ihat Texas 
cattlemen used in driving their herds northward to the 
railroads in Kansas. In 1800, Jese Chisholm, a kalf- 
breed Cherokee Indian trader, drove a wagon through 
Indian Territory (now Oklahoma) to his trading post 
near Wichita, Kans. Cattle. drivers who followed his 
wagon ruts to Abilene, Kans, gave the trail his same 
Tt extended southward to San Antonio, Tex 

The Chisholm Trail and its users are celebrated in 
frontier lore and cowboy songs. Catthemen began a 
series of “long drives” in 1868, and moved 1,500,000 
cattle over the trail in three years. They liked the route 
because it had no settlements, hills, or wooded arcas. 
As the railroads moved farther west across the plains, 
settlers soon followed, and the route of the cattle trail 
shifted westward. Ellsworth, 60 miles west of Abilene on 
the Kansas Pacific Railroad, and later Newton, farther 
south on the Atchison, Topeka, and Santa Fe Railroad, 
became terminal points for cattle drives between 1872 
and 1875. For the location of these towns, see Kansas 
(color map). The streets of these “cow towns" at the end 
of the trail were lined with saloons and gambling halls 
where cowboys spent their pay. The long cattle drives 
ended and the wail fell into disuse as the railroads 
pushed across the plains and the farmers built fences on 
their homesteads. 

See also Trans or EARLY Days (map); Western 
FRONTIER Lire (The Cattle Boom). 

CHITIN. See ARTHROPOD; Crustacean (Their Bod- 
ies); Insect (Outer Body). 


W. TURKEXTINE Jackson 


Ralph Buchsbaum 
The Chiton's Hard Shell, left, covers its soft, fleshy body. The 
underside, right, contains a large oval foot. 


CHITON. See CLOTHING (Ancient Times). 

CHITON, KYE tun, is à member of a group of mol- 
Jusks. Chitons live in the shallow waters of the Atlantic 
Coast, the Pacific Coast, the West Indies, and may 
other parts of the world. A chiton has а soft, ei y 
covered by a hard shell. The shell consists of eight plates 
that overlap but do not join. A band at the margin 


holds these horny, or leathery, plates of lime in place. 


A chiton has a strong, oval-shaped, muscular foot which 


it uses to move and to cling to rocks. 
i Zhi re i lass 
ifi lassification. Chitons are in the cl 
Rip oii They make up the order Polyplacophora. A 


iton 1 ified as genus Chaetopleura, species 
common chiton 1s classified as g on 


apiculata. 
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CHITTAGONG 


CHITTAGONG, CHIT uh gong (pop. 145,777; met. 
area, 294,045), is the chief port of East Pakistan, and the 
headquarters of the Chittagong District. It lies near the 
mouth of the Karnaphuli River on the cast side of the 
Bay of Bengal. For location, see Paxisran (color map). 
Its docks can handle more than 2,000,000 tons of cargo 
annually. Chief exports are hides, jute, and tea. Manu- 
factured products include chemicals, mineral oil, and 
textiles. Chittagong dates back at least to the early 
1500's. ROBERT I. CRANE 

CHITTENDEN, THOMAS (1730-1797), the first gover- 
nor of Vermont, did much to secure the admission of 
that state to the Union in 1791. Early in 1777, he helped 
draw up a declaration to make Vermont “а new and 
separate state.” The following year, he helped draft its 
constitution. In March, 1778, he was elected governor. 
He held the office, except for one year, until within a 
few weeks of his death. Born at East Guilford, Conn., 
Chittenden emigrated to Vermont, then part of New 
York Colony, in 1774. IAN С. С. GRAHAM 

CHITTERLINGS. See МЕАТ AND MEAT CARVING 
(Variety Meats). 

CHIVALRY. Scc KNIGHTS AND KNIGHTHOOD. 

CHIVE is a green vegetable closely related to the 
onion. The chive plant grows wild in Europe and Asia, 
and is cultivated in most parts of the United States. 
The root of the chive plant is a small, egg-shaped bulb 
from which grow long, thin, tubelike leaves. The plant 
bears small lavender flowers, 

People chop the leaves of the chive plant and use 
them to flavor various kinds of food. For example, finely 
chopped chive leaves are eaten in salads. They may also 
be used to flavor soups, omelets, and cheese. Chives 
contain a fairly large amount of vitamin C. The plants 
are often potted and grown indoors. 

Scientific Classification. Chives are members of the lily 
family, Liliaceae. They are classified as genus Allium, 
species schoenoprasum. S. Н. WITTWER 

CHLAMYS. See CLOTHING (Ancient Times). 

CHLORAL, or CHLORAL HYDRATE, is а compound 
once used in medicine to bring about sleep. Chloral is 
made up of carbon, chlorine, hydrogen, and oxygen. 
Its chemical formula is CCls;CH(OH),. It was discovered 
in 1832 by Justus von Liebig. Chloral is no longer 
widely used as a drug except in the control of convul- 
sions because it can result in poisoning and because it 
is habit-forming. 

Chloral hydrate also is the drug used in knockout 
drops, or Mickey Finns. Symptoms of chloral-hydrate 
poisoning are vomiting, collapse, slow breathing, a 
drop in body temperature, and often delirium. It may 
leave the victim in a coma. The victim should be kept 
awake and warm, and given hot coffee. Artificial respi- 
ration may also be needed. Austin EDWARD Suri 

CHLORDANE (chemical formula, CioHsCls) is а 
chemical used to kill various insect pests. Because of its 
chemical formula, it was originally called 1068. Chlor- 
dane is a dark, heavy liquid that dissolves in organic 
solvents. But Chlordane does not dissolve in water, It 
is used either in kerosene solution or as a water emulsion 
(see EMULSION). 

Chlordane kills insects slowly, but it is more effective 
than DDT against certain cockroaches and ants (see 
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DDT). It is used to control the spread of gras 

See also INSECTICIDE. 

CHLORIDE, ALOH ride, is onc ofa group 
compounds that contain chlorinc and a me 
ride may be formed when hydrochloric acid 
any one of many metals. Chemically, chia 
classed as salts. Sodium chloride (NaCl), g 
table salt, is formed when hydrochloric acid 
sodium. Like many other chlorides, : 
chloride is plentiful in nature. Silver d eo 
one atom of silver and one of chlorine. It 
photography. Zinc chloride is used in preserva 
embalming fluids. Calcium chloride is used to 
on city streets and to reduce dusı. Other con 
rides include iron chloride, lead chloride, 
rous chloride. See also Bici ORIDE ОР 
DISINFECTANT; HvpRocHLOs:s Аср; 
CHEMICAL. © 

CHLORIDE OF LIME is a powder made 
slaked lime with chlorine gas. 11 is used аза b 
also as a disinfectant. See also DisixFECTANT(B 
Powder). 

CHLORINE, ALOH reen (chemical symbol 
poisonous, yellow-green gas. 1: is 25 times һе; 
air, Chlorine has a disagreeable, suffocating 
irritates the eyes and throat. It is a chemical e 
closely related to fluorine, bromine, and io 
four elements make up the halogen family of 
Chlorine melts at —101.6°C., and boils at —3 
Its atomic weight is 35.457. 

Chlorine is very active chemically. It € 
both metals and nonmetals. Chlorine comb 
the metal sodium to form sodium chloride, or 
table salt. It combines with metals such as 
and potassium to form the salis called m 
chloride and potassium chloride. Chlorine 
lently with hydrogen in sunlight to form by 
chloride. It reacts with water to form hydroch 
and hypochlorous acid. Chlorine replaces iodine 
bromine from their salts. 

Chlorine is never found free in nature, but 
pounds of chlorine may be found. Sodi 
found in oceans, salt lakes, salt wells, and 
rock. Chlorine is manufactured in large amoun 
mercially by passing an electric current through: 
solution of sodium chloride, and by electrol 
melted sodium chloride. In the latter process, te 
broken up into sodium and free chlorine gas. € 
can be prepared in the laboratory by trea 
chloric acid with an oxidizing agent such as m 
dioxide. It can also be made by the action of s 
acid on bleaching powder. 

Pure chlorine turns into liquid chlorine wher 
under pressure. Liquid chlorine is usually shi 
steel tanks. It is used as a germicide to purily 
sewage. It also kills many kinds of bacteria an@ 
Industry uses chlorine and chlorine compo? 
bleach paper pulp, straw, sponges, and textiles. © 
is used in the manufacture of explosives at Р 
also used to recover gold, nickel, platinum, % 
titanium, zinc, and lead from their ores. 
was used as a poisonous gas in World War LC 
acts as a reagent in the manufacture of many 1m 
chemicals such as cellulose acetate, acetyl ci 
aluminum chloride, arsenic acid, bleaching 


Certain textiles 


. Pulp for paper 


4 BLEACHING 
n e 
{ CHLORINE 

А This Highly Poisonous Gas 
bas ranks as one of the most useful 
chemicals in modern industry 
because it combiner readily 
MEETS with so many other substances. 
ANES ICS The electrolysis of salt brine (a 


water solution of sodium chlo- 

ride) in an electrical cell, right, 

liberates chlorine and hydro- 

gen as gases, and leaves 

a residue of caustic soda 
(sodium hydroxide). 


Diamond Alkali Co. 


FIRE 
EXTINGUISHERS 


carbon tetrachloride, lead 
nd alizarin and other dyes. Chlo- 
the manufacture of resins, waxes, 


boric acid, butyl alcohol, 
nate, Paris blue 
rine is also used in 
rubber, and starch. 
da үке cis 1 mist, Karl Wilhelm Scheele, first 
muriatic acid) т 1774 by „heating hydrochloric ang 
ie edi with an oxidizing agent. Scheele called 
Ein pn acid gas. He thought it contained 
Eo 10, Sir Humphry Davy showed chlorine to 
1emical element. Огово» L. Buse 


Related Arti i 1 
icles in W cd e: 
Bleaching oRLD Book include: 


Davy, Sir H Fumigation Poison Gas 
аср Кару Halogen Scheele, Karl 
3 Hydrochloric Acid Wilhelm 


CHLORIS. See FLORA; NESTOR; NIOBE. 


CHL - 
C OROFORM, KLO roh fawrm (chemical formula, 


1Cl;), is г x 
" aaa a powerful anesthetic. This heavy; colorless 
: з а sharp odor and a sweet taste. It burns 


гау, It di on 
Sea t dissolves easily in alcohol and ether, but does 
mix in water. 


боор печен pain when inhaled in small 
larger es sometimes give it in childbirth. In 
form does not ү produces general anesthesia. Chloro- 
ether mnes ied the patient unconscious as long as 
effects, But it i it does not have disagreeable after 
given оп} 9 а dangerous anesthetic and should be 

у under a doctor’s direction. It weakens the 


CAUSTIC 


oit 


REFINING 


1 


Extraction of metols from their ores 
METALLURGY 


heart, and has other harmful effects on the body. 

Chloroform is a strong irritant, and is used in lini- 
ments for rheumatism and neuralgia. Small doses of 
chloroform may be given in the treatment of gastric 
fermentation and colic. Larger doses are given for worm 
discases. Chloroform is also given for lockjaw and hydro- 
phobia. Physicians prescribe it very carefully, because 
large doses can produce coma ог death. Chloroform is 
used to dissolve fats, alkaloids, iodine, and other 
chemicals. 

Chloroform was discovered in 1831 by three chemists, 
each working independently of the others. They were 
Eugene Soubeiran of France, Justus von Liebig of Ger- 
many,and Samuel Guthrie of the United States. Sir James 
Simpson of Edinburgh publicly demonstrated chloro- 
thetic in 1847. Queen Victoria helped 


Austin EpwARD Severs 


James YOUNG. 


form as an anes! 
win acceptance for the new drug. 
See also ANESTHESIA; Simpson, SIR 
CHLOROMYCETIN, KLOH roh my SEE 
fighting drug- It is made from living mold and also is 
produced by a synthetic process. Chloromycetin, like 
aureomycin, attacks germs called Rickettsiae. It has been 
effective in treating such virus diseases as Rocky Moun- 
tain spotted fever, virus pneumonia, and various types 
of typhus. Chloromycetin is especially useful in the 
treatment of typhoid fever and some bacterial dysen- 


teries. See also ANTIBIOTIC. KennetH В. RAPER 
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CHLOROPHYLL, ALOH roh fill, is the green coloring 
matter made by the protoplasm of plant cells. Chloro- 
phyll consists of two chemical compounds called chloro- 
payll a and chlorophyll b. Chlorophyll can be removed 
from leaves by boiling them in hot water and dissolving 
the chlorophyll in alcohol. When dried, it looks like a 
blue or green-black powder. Chlorophyll is not formed 
by the protoplasm of the cell unless the plant is exposed 
to sunlight. That is why plants kept from sun are white 
rather than green. See BLANCHING. 

By means of chlorophyll, living plant cells can change 
the energy of the sun into chemical energy. Plant cells 
take carbon dioxide from the air and water from the 
soil and change them into simple sugars. The plant can 
do this only with the aid of chlorophyll and sunlight. 
Chlorophyll uses the energy of the sunlight to form the 
sugar molecule. This process of manufacture of simple 
sugars by the plant is called photosynthesis, The simple 
sugars that are formed by the action of sunlight on 
chlorophyll are the basis of all foods. The plant makes 
other carbohydrates, fats, and proteins from the simple 
sugars and several other minerals of the soil. Plant foods 
are eaten by animals and man, and help make body 
tissues. Chlorophyll contains carbon, hydrogen, oxygen, 
nitrogen, and magnesium. It cannot be made in the 
plant unless iron is present. CLARENCE J. HYLANDER 

See also CHLOROPLAST; Lear (Magic" Chloro- 
phyll); PHOTOSYNTHESIS. 

CHLOROPLAST, ALOH roh plast, is a small body 
that occurs within the cells of green plants. It contains 
the green pigment, chlorophyll. Chloroplasts serve as the 
site of the process of photosynthesis. Some plant cells 
contain only one chloroplast, others contain many. 
Chloroplasts may have various shapes, but most resem- 
ble disks. They are not attached to the cell wall, but 
float in the jellylike cycoplasm. Most chloroplasts meas- 
ure about түу of an inch across. See also CHLOROPHYLL; 
PHOTOSYNTHESIS. GEORGE B. Cummins 

CHLORPROMAZINE, klawr PRAHM uh zeen, is a 
drug used in preventing and stopping nausea and vom- 
iting, and in halting unconwollable attacks of hiccups. 
The latter use is important after operations, when recoy- 
ery may be delayed by hiccups. The drug may produce 
drowsiness and lower the patient’s blood pressure. It 
was developed in France in the 1950”. Its trade name 
is Thorazine. R. Witt BURNETT 

CHO OYU. See MOUNTAIN (table, Famous Moun- 
tains of the World). 

CHOATE, chote, is the family name of two second cous- 
ins who were American statesmen and lawyers. 

Rufus Choate (1799-1859) was a well-known after- 
dinner speaker and an excellent trial lawyer. He served 
as a Whig in the United States House of Representa- 
tives and in the Senate. Choate was born in Essex, Mass. 
At the age of six, he is said to have read John Bunyan’s 
Pilgrim’s Progress. 

Joseph Hodges Choate (1832-1917) argued many im- 
portant cases, including the “Tweed Ring” prosecution 
(see Тукер, WILLIAM M.). From 1899 to 1905, he 
served as ambassador to Great Britain, and in 1907 he 
represented the United States at the second Hague 
Peace Conference. Choate was born in Salem, Mass. 
He practiced law in New York City. 


Danet J. Dykstra 
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CHOCOLATE, CHAWK oh is a food made & 
the seeds of a tropical tree led the - 
word cacao apparently comes 
language of the Maya Indians 
word chocolate came from twi 


cacao. Thy 
m two Words of ie 


ining bitter ju The 
Maya words meaning 
warm beverage. 


The Cacao Tree produces th 
from which all chocolate and ‹ 
made. These trees flourish in a 
They live within an area about - 
south of the equator. Much of t 
supply comes from Ghana, Bra: 
ing cacao trees is a prosperous іт 

The cultivated cacao tree grows 10 a height of aboa 
25 feet. It produces leaves, flow: ind fruit in all see 
sons of the year. The flowers are small 
and in clusters on the main stem ‹ 
the trunk. The ripe fruit, or pod 
It resembles a long cantaloupe. lhe pod contains Ж 
40 almond-shaped seeds. When fermented and dried, 
these seeds become the commercial cacao bean. 

Harvesting the Cacao Beans. \\ orkers cut the podi 
from the trees with knives attached to long poles. They 
gather the pods into heaps, cut them open, and soog 
out the contents into baskets. The beans are then placed 
in piles, covered with banana leaves, and allowed 8 
ferment. After fermentation, the beans are dried in the 
sun or in artificial heat to prevent molding. Thes 
workers place them in bags for shipment. 

Manufacturing Chocolate. The chocolate manulae 
turer receives many types of beans. He blends them @ 
they yield the flavor and color desired in the final 
product. The first steps in processing the seeds include 
cleaning, roasting, hulling, blending, and grinding 
them. The same operation that removes the shell als 
breaks up the beans into nibs, or fragments. The nibs 
are quite dry, even though they contain about 54 pa 
cent cocoa butter, the natural fat of the cacao bean. 

In the grinding process, the nibs are ground fine, and 
the cocoa butter inside the bean is released. The mi 
ture of cocoa butter and finely ground nibs forms à 
free-flowing substance which is known as chocolat 
liquor. 

Chocolate Products are all manufactured from the 
chocolate liquor. They include baking chocolate, cocoa; 
milk chocolate, and sweet and semisweet chocolate. 
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Cacao Beans Used to Make Chocolate must ferment for € 
short period of time before being roasted. Sturdy burros bring 


the fresh beans from the orchards to the “sweating bores 
The Nestlé OF 
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ss. Milk chocolate is sold as bars 
as the coating on some candies. 
Svmisweet Chocolate are processed 
: chocolate. But manufacturers 
to the mixture in making these 

sell large amounts of both 
hocolate to confectioners for 
cred candies. Housewives use 


increasingly large amounts of semisweet chocolate to 
make cookies, candy. cakes, and other items. 

Food Value of Chocolate. Chocolate serves as both 
а confection and а (ооа. It possesses a pleasing and 
widely popular flavor. 4nd also ranks high in food value. 
Chocolate contains a high concentration of energy- 
producing compounds. Many persons whose work re- 
Sure: physical endurance, including soldiers, explorers, 
= м rely on c 10colate as a source of quick 
а : Sr carrying. out their tasks. Chocolate also con- 

ns small amounts of caffeine and theobromine. Both of 


W 

онаа їп а Cacao Orchard break open the fruit and 
р out the tiny beans, which are used in making chocolate. 

The Nestlé Co. 


LEADING CACAO BEAN GROWING REGIONS 


Ghono.... eee + 502,000,000 Ibs. HHHHH 
HHHHH 


Вгозй.............2$54,000,000 Ibs. 


Nigeria. ....++++++240,000,000 Ibi. 
French West Africa, . 146,000,000 Ibs. 


Cameroun. „...116,000,000 Ibs. 


Ecuador. . ..58,000,000 tbs. FI} 

Dominican Republic. . . 48,000,000 Ibs. E 
Lond 

Spanish Guinea. ... . .44,000,000 Ibs. Ё 


\үепетие!а..........36,000,000 Ibs. Р 


Mexico. «ss ere 34,000,000 Ibs, E 


Each symbol stonds for 50,000,000 pounds of сосоо beon 
grown each year. 
Based on a 4-year overoge of government statistics. 


these alkaloids have a mild stimulating effect on the 
nervous system (see ALKALOID). 

History. Historians do not know how long the Maya 
Indians of Central America and the Aztec Indians of 
Mexico had cultivated cacao beans. But they cultivated 
the beans before the discovery of America by Columbus. 
Botanists believe that the cacao tree originated in the 
Amazon-Orinoco river basin in South America. 

The cacao bean played an important role in the tra- 
ditions, religion, and legends of the Aztecs. They 
believed that one of their prophets had brought the 
seeds from paradise and sown them in his garden. By 
eating the fruit, he acquired universal wisdom and 
knowledge. The Aztecs used the cacao beans as money. 
They also ground the beans to make a rich beverage. 

In 1528, Hernando Cortes, the conqueror of Mexico, 
took some cacao beans to Spain. In about 1606, cacao 
beans were introduced into Italy. Shortly after, people 
in Austria and France began to usc the beans. Even- 
tually, their popularity spread to England. By 1707, 
cocoa had become a fashionable beverage 1n London. 
Today, chocolate is popular in most of the world. 
Americans cat more chocolate than any other people. 
Other large users include Germany, Great. Britain, 
France, The Netherlands, and Switzerland. S. Е. HINKLE 

CHOCTAW INDIANS, CHAHK taw, were known for 
their long hair and for their custom of flattening babies 
heads. They lived in what is now eastern Mississipp! and 
western Alabama. The Choctaw spoke a language 
almost identical with that of their close relatives, the 
Chickasaw. In early days, they were divided into eight 
clans, and inherited membership through the mother. 

The peaceful Choctaw farmed and traded, and fought 
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only when necessary to defend their lands. Like other 
tribes of the area, they enjoyed the game known as 
lacrosse, as well as another ball game called chunkey. 

White men first heard of the Choctaw when Her- 
nando de Soto's expedition passed through their terri- 
tory in 1540. The Indians fought these early Spanish 
invaders under such leaders as Tascalusa, for whom 
Tuscaloosa, Ala., was named. After the French began 
to settle in Louisiana, the Choctaw became their allies. 
When the United States took over this territory, the 
Choctaw allied themselves with the government. They 
remained loyal even when related tribes fought Amer- 
ican settlers. This was due mainly to a famous chief, 
Pushmataha (see Mississtppt [Famous Mississippians]). 
The Choctaw sold most of their lands in the 1830’s and 
moved to Indian Territory (now Oklahoma) as one of 
the Five Civilized Tribes (see FIVE CIVILIZED TRIBES). 
There they set up a government and school system 
which lasted until Oklahoma became a state. 

Most Choctaw now live in Oklahoma. Some also live 
on а reservation in Mississippi. 

CHOIR. See CHORUS. 

CHOKEDAMP. Sce Damp. 

CHOLERA, AAHL ur uh, is an infectious intestinal 
disease common in India and other Asiatic countries. 
It is caused by a bacterium called Vibrio cholerae, and 
is very contagious. The microorganism usually is trans- 
mitted in food and water contaminated by persons who 
have the disease. Flies also help spread the germs. 

Cholera bacteria settle in the intestines. There they 
produce an intense inflammation that soon results in a 
general body poisoning. The poison causes the patient 
to suffer much diarrhea and vomiting. This results in 
the loss of great amounts of body fluid. Soon the loss of 
fluid becomes so extensive that even the tissue fluids 
and fluid from the blood are lost. After three to five 
days, the extreme dehydration and changes in body 
chemistry result in shock, and the patient dies. 

Cholera patients must be kept in strict isolation. All 
the utensils they use are boiled. Waste materials are 
either burned or treated with strong chemical disinfect- 
ants. Doctors begin to replace the lost body fluids and 
chemicals promptly by means of injections. 

Strict sanitary measures are necessary to prevent 
cholera, During an epidemic, spread of the disease can 
be checked by sterilizing all water, pasteurizing milk, 
and cooking all foods. Control of flies and other insects 
is also important. Cholera is subject to a strict inter- 
national quarantine (see QUARANTINE). Cholera vaccine 
provides some immunity. Persons going to Asiatic 
countries usually receive two injections of cholera vac- 
cine. Doctors usually give stimulating injections of the 
vaccine at intervals of four to six months to maintain 
the partial protection. PAUL S. ЁноАрв 

CHOLESTEROL, koh LESS tur ofl, is an important 
fatty substance found throughout the blood and tissues 
of human beings and animals. It does not dissolve in 
water easily. It moves freely about the body because it 
is loosely attached to proteins, which are water-soluble. 
Some cholesterol enters the body in foods, chiefly eggs 
and meat. But most of the substance seems to be 
manufactured in the body tissues themselves. 

Doctors do not know all the functions of cholesterol. 
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They know that it is an important substance 
acid, the sex hormones, and some of the 
mones. Scientists have been able to convert chee 
into vitamin Ds. Some scientists believe that the 
of body tissues use cholesterol as a building 
regeneration and repair. 

Investigators have found that persons with 
sclerosis, or hardening of the arteries, have large 
of cholesterol in the walls of their arteries, 
not know whether these deposits actually cause 
disease, Some researchers believe that the fatty 
stances may have been deposited in the blood vess 
the result of another process. But doctors often sy 
that patients with arteriosclerosis limit meat and 
in their diets. ARNOLD Wa 

See also ARTERIOSCLEROsIS; GALLSTONE, 

CHOLLA. Scc Cactus (Kinds of Cacti). 

CHOLON, CHOH LAWN, Vietnam, is a 
Saigon, the capital and largest city of South Vi 
Saigon-Cholon has a population of 1,614,200. Chet 
lies southwest of Saigon. For location, see Viem 
(color map). About 750,000 people, most of th 
Chinese, live in the Cholon section of Saigon. 
engage in ricemilling and commerce. — Westy R. Es 

CHONGJIN (pop. 184,301), also known as Sti 
is an important port in North Korea. It lies on the no 
east coast, 140 miles southwest of Vladivostok, Ru 
For location, see Korea (color map). Japan opened: 
port to foreign trade in 1908, and developed it inte 
important city for iron, stecl, and chemical n > 
turing. The North Koreans have further develo 
as a center of heavy industry. ЈЕ. 

CHOP SUEY is a food served in restaurants Ш 
parts of the world. The words come from the CI 
and mean miscellaneous pieces. Chop suey is made of! 
or fish of various kinds. Bean sprouts, celery, 0 
bamboo sprouts, and mushrooms may be added. 
served with a soy sauce made from soybeans. The f 
originated in the United States. Heren MARLEY 

CHOPIN, shaw PAN, FRÉDÉRIC FRANÇOIS (i8 
1849), a composer born in Poland, is regarded as 
the great masters of piano music. He never wrote m 
for orchestra alone, but he composed more than 
piano pieces that rank him among the world’s lea 
composers. 

Chopin had a great appreciation of the effects 
the piano could produce. His sonatas contain 5 
beautiful music, but his finest works are in forms 
he himself worked out or perfected. These include fo 
ballades, four large-scale 
scherzos, about 40 mazur- 
kas in a characteristic Pol- 
ish $ dance rhythm, more 
than 25 études, more than 
20 nocturnes, about 15 pol- 
onaises in a stately Polish 
dance rhythm, some 18 
waltzes, a barcarolle, a 
berceuse, a bolero, a fan- 
taisie, a fantaisie-impromp- 
tu, three impromptus, a 
tarantelle, and rondos. 

Chopin was born on 
Feb. 22, 1810, at Zelazowa- 
Wola, near Warsaw. He 


Frédéric Chopin _ 


as ġe only son of a Fre nch father and a Polish mother. 
{dil prodigy: he played in public when he was eight, 
кд began composing soon after. He studied at the 
аам Conservatory from 1826 to 1829. Late in 1830, 
ye kit Poland. Не set d in Paris in 1831. 

{a 1836, Chopin prox еа marriage to a Polish girl, 
pat her parents disa prov са. Later, he became friendly 
„аһ the woman now list George Sand. He traveled 
with her to the Mediterranean island of Majorca in the 
winter of 1838-1850 where his already weak health 
was undermined. He as gravely ill of tuberculosis by 
фе time his relationship with her ended in a quarrel in 
фт. A visit to Scoiland during bad weather іп 1848 
farther weakened hin Later that year, the Paris revolu- 
ton, which overthres King Louis Philippe, upset his 
way of life. Chopin died in Paris the following year. 

Some writers pice. Chopin as a Polish patriot. 
But he did not visit Poland during his last 19 years, 
and, except for the mazurkas and polonaises, his music 
i at least as French as it is Polish. He was first of all a 
musician, not a nationalist. HERBERT WEINSTOCK 

CHOPSTICK. Sec Curva (picture, Chopsticks Are 
Usd for Eating); Foon (pictures, The Japanese; East 
and West Meet); KNIFE, FORK, AND Spoon. 

CHORAL MUSIC. See CHORUS. 

CHORAL SPEAKING is the oral interpretation of 
poetry or prose by a group of persons. Its origins are 


t 


ancient, although it is fairly new to the modern world. 
Passages in early Greek drama were spoken in chorus. 
Marjorie Gullan ol London has been credited with 


introducing choral speaking to the modern world at a 
Glasgow Musical Festival in 1922. In 1925, she organ- 
ized the London Veise Speaking Choir. Today, most 
choral speaking is dou in schools, churches, and clubs. 

A selection is “orchestrated” for choral speaking, 
much as is a piece ©! music. Poetry may be recited in 
unison. Verses may be read by individuals, with refrains 
done by a chorus. Sometimes several groups alternate 
in reading verses. Voices may be grouped into *dark," 
“middle,” and “light” classifications. 

Especially adaptable for choral reading are Biblical 
passages, ballads, and nonsense verse. Gordon Bottom- 
ley (1874-1948), an English poet, wrote for choral 
speaking, CHARLES B. RIGHTER 

CHORALE, koh RAL, is a simple sacred tune, usually 
ne in unison. The ierm is particularly used for the 
dh tunes of Protestant churches. Well-known 
EN rales include “A Mighty Fortress Is Our God” and 
5, ow Thank We All Our God." See also Hymns 

ACRED Music, 

со. See Crete (Parts); Music (The Elements). 

Roe See Zoorocv (Chordata). 

ona; Sce Saint Vrrus’s Dance; DISTEMPER. 
m EOGRAPHER, кон ree АНС ruh fur, is à person 

s pM artistic dance compositions. He may create 
Р а ооз for ballet, modern dance, ог musical shows. 
К сене: seldom dances in his own ballets. He 

я € idea, and a dance company carries it out. 

ро dancers arrange their own choreographies. 

È Choreographer must know dancing, music, an 
is. ter arts, In Russian and French companies, the 

Ographer may be called the maitre de ballet, от ballet 


Bir. WALTER SORELL 
Sea NA ALTER 
CHORO! 


BALLET; DANCING. 
ID. Sce Eve (The Eyeball). 


CHOUTEAU 


CHORUS, KOH rus, is a group of persons singing to- 
gether, such as a church choir or a glee dub. The music 
sung by a chorus is called choral music. Choral musie is 
often sung in operas, oratorios, and cantatas. The term 
chorus also means a part of a song to be repeated as a 
refrain. It may also mean any part of a musical work 
sung by several voices. 

The chorus forms an important part of some of the 
greatest operas and oratorios. Choral music in opera 
includes the “Pilgrim's Chorus" from Tannhauser, by 
Wagner, and the “Soldiers Chorus" from Faust, by 
Gounod. The “Hallelujah Chorus" from the Mesiah, 
by Handel, is an example of choral music in oratorio. 

Most choral music is written for four parts. These are 
soprano, alto, tenor, and bass in mixed choruses. Male 
choruses have first and second tenor and first and sec ond 
bass parts. First and second soprano and first and 
second alto are written for female or boys’ choruses. 

The word chorus comes from the Greek choros, the 
name for a group of unison singers who took part in 
dramas. Клумохо KENDALL 

See also A CAPPELLA; CANTATA; Mormons (picture); 
OPERA; ORATORIO; WESTMINSTER CHOIR. 

CHOSEN, Japanese name for Korea. See KOREA. 

CHOU DYNASTY. See Cua (History). 

CHOU EN-LAI, JOE EN LIE (1898- ), became 
premier of the State Council of the People’s Republic 
of China (Communist China) in 1949. He also served 
as vice-chairman of the Central Committee, foreign 
minister, and member of the Politburo. As Communist 
China’s leading representative in conferences and diplo- 
matic missions abroad, Chou is generally considered 
one of the most powerful men in his country. 

Chou was born in Kiangsu province. He attended 
Waseda University in Japan and Nankai University in 
China. He organized branches of the Chinese Com- 
munist party among students in Paris and Berlin from 
1921 to 1924. Chou joined Mao Tse-tung in 1931 and 
became political commissar to the armies of the com- 
munist general, Chu Teh. Grorce E. TAYLOR 

CHOUINARD ART INSTITUTE is a private cocduca- 
tional school in Los Angeles. Courses in drawing, design, 
painting, ceramics, fashion illustration, animation and 
cartoon, and motion-picture and television arts lead to 
bachelor of fine arts degrees. Chouinard was founded in 
1921. It has a summer program. For enrollment, sce 
Universities AND COLLEGES (table). Jes Nowa 

CHOUTEAU, shoo TOH, is the name of a family that 
played an important part in settling the American 
Middle West and in developing the fur trade. 

René Auguste Chouteau (1749-1829) was one of the 
founders of St. Louis, Mo. He and Pierre Lacléde 
Liguest visited the site in 1763. A year later, they re- 
turned to build a trading post. St. Louis soon became 

iving town. : É 
: mue e United States purchased Louisiana in 1803, 
Chouteau served the new government as à territorial 
judge, an Indian commissioner, and a colonel of the 
militia. In 1809, St. Louis was incorporated asa pm. 
Chouteau became the fe cea of its board o 
stees. He was born in New r eans. 

nes Pierre Chouteau (1758-1849), the nd :Я 
René Auguste, shared with him a monopoly of trade 
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with the Osage Indians in 
Missouri from 1794 to 
1802. His popularity with 
them became so great that, 
when Spain granted this 
trade to a rival company, 
Jean Pierre persuaded 3,000 
Osage Indians tọ move 
with him to Oklahoma. 
There he built a trading 
post which later became 
Salina, Okla. He became 
U.S. Indian agent to the 
Osage tribes and remained 
a dominant influence with 
them for many years. 

In 1809, Chouteau and other businessmen formed the 
St. Louis Missouri Fur Company to exploit the western 
fur wade. Chouteau was one of the first to settle Okla- 
homa, and the state now celebrates his birthday as 
“Oklahoma Historical Day." He was bom in New 
Orleans. 

Auguste Pierre Chouteau (1785-1838), a son of Jean 
Pierre, was a fur trader and explorer. He made many 
expeditions into the West, and was onc of the first to 
suggest the rendezvous system of supplying trappers. 
The Spaniards captured him in 1817, and imprisoned 
him for a time in Santa Fe. He later built a log mansion 
near his father’s post at Salina, Chouteau was born in 
St. Louis. 

Pierre Chouteau, Jr. (1789-1865), often called 
“Cadet,” was also a son of Jean Pierre. He acquired 
wealth from the fur business and became one of the 
most powerful financiers of his day. After heading the 
western department of the American Fur Company for 
John Jacob Astor, he bought out Astor and created a 
fur-trading monopoly. His company pioncered in the 
use of steamboats in the fur trade. It was the first fur- 
trading company to take a steamboat up the Missouri 
River to Montana. This was such an impressive trans- 
portation feat for the time that John Jacob Astor wired 
his congratulations from Europe. When the fur trade 
declined, Chouteau moved to New York and invested 
in iron and steel works. He served as a member of the 
Missouri State Constitutional Convention in 1820. 
Pierre, S. Dak., and Chouteau, Mont, were both 
named for him. He was born in St. Louis. 

Francois Chouteau (1797-1836), a third son of Jean 
Pierre, helped his brother, Pierre, Jr., acquire the inde- 
pendent fur posts for the American Fur Company. He 
founded Kansas City, Mo., by establishing a trading 
post on the present site of the city in 1821. He was born 
in St. Louis. HOWARD R, LAMAR 

CHOW CHOW, commonly called chow, is a dog bred 
in China. It has erect ears and a bushy tail that curls 
over its back. Its long hair is black, blue-gray, red, or 
cream, and the same color all over, although the color 
may be lighter underneath and on its legs. It has a 
square head, small ears, “three-cornered” eyes, and 
small straight hind legs. Chows are strong, active, and 
intelligent. But they do not make friends easily with 
strangers. ЈоѕернімЕ Z. RINE 

See also Doc (color picture, Nonsporting Dogs). 
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Малена Ман. tear | Onan 
Mist. Sot; Vissa Lachey 


Jeon Pierre Chouteau 


CHRÉTIEN DE TROYES, x» 
(11352-11902), was a French a 
who wrote at the court of Cham 
France. Through him, the í 
Arthur and the Knights of the ! 
Britain into French literature 
color of medieval chivalry, th« 
tournaments, and the importa 
his time. They include Lan n 
Enide, and Yvain. 


TYAN dd TIN 


X courtly love 
raval, Cla 8 


Wests Р, В 


CHRISMAN, ARTHUR BOWIE 1889.1951. 
American author of books for iren, He was 
as a motion-picture extra in € nia when heb 
interested in the ancient lite of China. la 


he won the Newbery medal í f the Sea, à 


of Chinese folk tales enlivene iis rich imagi 
Chrisman was born on a far ır White Po 
and studied at Virginia Pol nic Institute 


going to California. Evry Ray 

CHRIST, JESUS. See Jesus C11 s1 

CHRIST OF THE ANDES is onze statue of O 
which stands on the border veen Argenting 
Chile in the Andes Mountains. |t was dedicated 
Mar. 13, 1904, as a symbol of perpetual peace b 
the two nations. Argentina and Chile jointly @ 
the statue on the summit of t lata Pass, more 
12,000 feet above sea level, bei cen Mendoza, Agi 
tina, and Santiago, Chile. It c :nmemorates the 
settlement of a long and bitter boundary dispute 
more than once threatened war between the wos 
tries. The statue is molded from the metal of old 
tine cannons, and was created | с Argentine 
Mateo Alonzo. The figure of C! 26 feet high, 
on a granite hemisphere. The |^; hand holds а 
cross, and the right hand is raise! in blessing ОМ 
two countries, There is an іпѕсгі ion in Spanish gai 
base. ARTHUR Р. 
See also Cute (Dispute with .\rgentina). 


Christ of the Andes, the Peace Statue erected by © 
and Argentina, stands at Uspallata Pass in the Andes Me 


He Ewing © 


126,600; metropolitan arca, 
cst city of New Zealand. It ties 
>: coast of South Island, at the 

lains. A railroad line connects 
urby port, Lyttelton, 


pai a the third 
gems miles bomn the 
y FII anteri» 
NT with its 


Cuesnchurch з a planned city with large parks 
gal gublic garde ns 1:. Gothiostyle Anglican cathedral 
a oedd the ! beautiful in New Zealand. 


he trading center of an indus 
praising area. The city has 
freezing and fertilizer plants. 


"e Canterbury А: - ciation, an Anglican religious 
que founded Chr urch in 1850. Ј. В. Cows 
CHRISTENING. ~ APTISM. 
OMISTIAN. See ‹ ISTIANITY. 
OMISTIAN is ih ипе of several Danish kings. 


148 to 1481. For Christian H 
Lexmark (The Danish Empire). 


Ouvistian 1 ruled ír 
ind Christian 111, « 


Gristion IX (18:5. (06) became king in 1863. He 
x chen called “the father of the royal families of 
Dope." His childrens or grandchildren ruled in Eng- 
bad Rusia, Greece d Norway. 

Daing Christian: mign, the Danish govemment 
жыйса many reforms. A school law made clemen- 


isory and established folk high 
adults. A conservative constitu- 


wey education comp 
steals, rural schools |: 


dem was passed in ı5. Denmark also became “the 
diy of Europe" aud developed many industries. 
Cristion X (18то- у), son of Frederick VIII, suc- 


ceeded his father in :« 
mestitutional reform 
Denmark. His gov 


+. During his reign, he supported 
iat brought greater democracy 
iments also passed many social 


sibems, such as old-av pensions, and health and unem- 
ployment insurance. 1: World War 1I, when Germany 
eeeupied Denmark, h« fused to become a puppet king 
wed wmbolized Dar | resistance. кКлумоло Е. Liport 

CHRISTIAN ART i: :1 that shows Christian subjects 


ted expresses the beli 


‚ of Christianity. The term also 
ties to art used in С) 


istian ceremonies and religious 
services. Christian art i :cludes pictures, statues, tapes- 
tes, and mosaics of rcligious themes. It also includes 
Churches, furniture, robes, utensils, and illustrated books 
wed in worship. Church music and religious poetry are 
Goatidered Christian art. Masterpieces of Christian art 
їйє the Chartres Cathedral with its stained-glass 
Windows and Giotto's frescoes at Assisi. Тномаз Menno 
The Wort Boox contains many articles on and 
ons of Christian art, such as CATHEDRAL; 
MADONNA AND Crip: STAINED GLASS- 
j RISTAN ASSOCIATION, YOUNG MEN'S. See 
eno MEN'S CHRISTIAN ASSOCIATION. 
S N ASSOCIATION, YOUNG WOMEN’S. 
Younc Women’s CHRISTIAN ASSOCIATION. 
ISTIAN BROTHERS COLLEGE is а Roman 
holic school for men in Memphis, Tenn. Courses in 
iw. science, and business administration lead 
bachelor’s degree. Founded in 1854, the school is 
tonducted by the Brothers of the Christian Schools. 
enrollment, sec UxiveRsrriEs AND COLLEGES (table). 
eran CHURCHES, INTERNATIONAL CON- 
ПОМ OF (Discretes or Curist), is a religious body 
ac in 1809 by Thomas and Alexander Campbell, 
Gann, son. Its purpose is to follow the pattern of 
by im iy used by the Apostles. The church baptizes 
mersion, holds weekly observances of the Lord's 


For 


general use throughout Christian 
countries by about 1400. The first day of the year has 
varied from December 25 to March 25 in different pares 
of the word. January 1 is the date now recognized in 
almost all countries. See also New Tesrawresr (The 
Birth of Jesus). Howsso R. Pata 

CHRISTIAN FLAG has been an emblem of Protestant 
churches since 1897- Its upper inside comer is blue, with 
a red Christian cross. The rest of the flag is white. When 
displayed with the national flag, it stands to the left of 

the 


congregation. Roman 
churches use the 


ммте Christian flag. ан E 
e allegiance to one triton үеге 
ай mankind in service an mH was founded in 
E emer балау з ema и Birch 


Refor pership, see RELIGION (table [Reformed Bodies]). 
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CHRISTIAN SCIENTISTS 


CHRISTIAN SCIENTISTS are followers of a religious 
movement that stresses total reliance on spiritual heal- 
ing. Mary Baker Eddy founded the Christian Science 
movement in 1866. It is represented by The First 
Church of Christ, Scientist, in Boston, Mass., called 
The Mother Church, and its branches throughout the 
world. The religion is designed **to commemorate the 
word and works of our Master," and to “reinstate 
primitive Christianity and its lost element of healing." 
Its purpose is healing, in the broadest sense of the word. 
This includes healing sickness, sin, grief, limitation, and 
materialism of every sort. Members follow the proposi- 
tion that "there is a law of God applicable to healing, 
and it is a spiritual law instead of material." About 
10,000 Christian Science practitioners devote their full 
time to healing works. 

Beliefs. Mrs. Eddy's principal book, Science and 
Health with Key to the Scriptures, contains the complete 
statement of Christian Science beliefs, and is known as 
the Christian Science textbook. Members of the church 
study the book daily in connection with the Bible. They 
also read selections from it and from the Bible at all 
services. The work can be found in most public libraries 
and in the Reading Rooms maintained by Christian 
Science churches. 

Christian Science is based on the Biblical teaching 
that God is wholly good and all-powerful, and that He 
has created man in His image and likeness. Christian 
Scientists regard man in his true spiritual being as the 
perfect reflection or expression of God. They hold that 
whatever is unlike God was not created by Him, and 
does not have a real or permanent existence. They teach 
that an understanding of this truth brings healing to 
human ill. Christian Scientists do not believe in 
ignoring evil, but in wiping it out through the prayer 
of firm faith and spiritual understanding. They main- 
tain that this is what Jesus did. 

Organization. Mary Baker Eddy founded the Church 


The First Church of Christ, Scientist, or Mother Church, 
stends in Boston, Mass. This domed structure was built in 1906 


of Christ, Scientist, in 1879, and reorganized it in 189; 
Today, the Christian Science movement has about 
3,300 churches and societies in 48 countries. The 
largest number of them are in the United States. 
The religion has headquarters and conducts a Pub 
lishing Society in Boston. The society issues The 
Christian Science Journal, a monthly periodical tha 
includes a directory of churches and practitioners: the 
Christian Science Sentinel, a weekly; The Herald of Chris 
tian Science, published monthly and quarterly in ıo 
languages and in English Braille; and the Christian 
Science Quarterly, which contains citations from the 
Bible and the Christian Science t ok for Sunday 
services and daily study. All these periodicals, except 
the Quarterly, contain testimonials of Christian Science 
healing. The church also publishes an international 
daily newspaper which is named 7//« Christian Science 
Monitor. 
See also Eppy, Mary BAKER. 
CHRISTIANIA. See Озго. 
CHRISTIANIA, a turn used in skiing. See SKIING. 
CHRISTIANITY is the religion founded upon the life 
and teachings of Jesus Christ. It has spread throughout 
the world, and is the prevailing religion in the Westem 
Hemisphere. Christians make up the largest religious 
group in the world, numbering more than 840,000,000. 
Christianity has influenced government, thought, and 
art for almost 2,000 years, 


Witt B. Davs 


Origin of Christianity 


Jesus Christ founded the Christian faith. He began 
His career in Palestine, instructing and preaching to 
people about the Kingdom of God. He traveled around 
the country with a group of followers called disciples. 
He chose 12 disciples, called apostles, to preach His 
doctrine. Like the Old Testament prophets, Jesus 
insisted upon justice toward men and humility toward 
God. He also preached mercy and the brotherhood of 
man, and told of the love of God for all creatures. 

The Jewish religious leaders of Jesus’ time did not 


аз an extension of the original church, which stands beside it. 
The smaller house of worship was built in 1894. 
Gordon Converse, The Christian Science Monitor 


approve of His claim that He was the Messiah, or the 
и mised deliverer of the Jews. (The name Christ comes 
4 xm a Greek word for Messiah.) They considered this 
action to be blasphemy. The Roman authorities felt 
dat Jesus’ claim to be King of the Jews amounted to 
geason. They feared that He meant to lead an uprising 
against Roman rule in Palestine. Therefore, He was 
med, condemned to death, and crucified. 

Afer the death of Jesus, His followers scattered in 
kar. However, they soon reassembled. One after 
another, beginning on the first Easter morning, reported 
that they had met Jesus alive. This rising from the dead 
1 „ and forms one of the basic 


See Jesus CHRIST. 

Beginning of the Church. ‘The Christian movement 
received а new incentive at Pentecost, 50 days after 
faster, when the disciples reported a strange and 
powerful inspiration. 1 hey said that the Holy Spirit had 
entered into them. They spoke of unusual deeds they 
lad performed, such ss speaking many languages. 
Some Christians believe that the church began at this 
time. See PENTECOST. 

The first believers in Christ were Jews by birth and 
training, and, at first, they were considered a sect of 
Judaism. But gradually they came to think of them- 
selves as belonging to an independent religion. The 
followers of Christ first received the name Christians at 
Antioch, Syria, where one of the first Christian com- 
munities outside of Palestine grew up. 


Spread of Christianity 


The Early Church. Christianity spread rapidly, due 
to the work of St. Paul ind other apostles. The Romans 
persecuted the Christians for many years. But Emperor 
Constantine granted them freedom of religion through 
the Edict of Milan in 4.1. 313. Christianity became the 
official religion of the Koman Empire about 380. Mis- 
Sonaries carried the Christian faith throughout the 
world, See MISSIONS Asio MISSIONARIES. 

In instructing and preaching, church leaders used 

€ writings of early theologians and writers called 
Td Fathers. They included St. Ignatius, St. Basil, 
a Jerome, and St. Augustine. The church also taught 
9 Old Testament anc used early religious writings, 
Se y those which became the books of the New 
шен (see New Tr TAMENT). These include the 
кте» of St. Paul, which helped unify the 

ag nan communities. 
political iddle Ages. Ihe church strongly affected 
It а intellectual life during medieval times. 
held ШЫ, great economic and political power, and 
аа Ь territory. This expansion led to constant 
шшш etween the church and temporal rulers. 
single ud. bound almost all Europe together in a 
Land aith. When the Moslems invaded the Holy 
» “Шореап nations united to fight the Crusades. 
hurch also preserved learning during the Dark 
Еа monasteries. Monasticism began to 
Not US arly as the A.D. 300’s. But monasteries did 
When the n important force until the early 120078, 
in P ominican and Franciscan orders were found- 
"шоре, Monks were often the only educated 


CHRISTINA 


people. They wrote chronicles and kept libraries of 
handwritten manuscripts. See CRUSADES; MONASTICISM, 


Division of the Church 


Heresies and Schisms. Even in the сапу years of 
the church, heresies, or beliefs opposed to official doc- 
tine, developed. The more important heresies included 
Arianism, Nestorianism, the Iconoclast heresy, and the 
Albigensian heresy. See HERESY. ; 

But Christianity remained practically one great 
community for almost a thousand years. In the 800's, 
however, a schism, or division, began to separate the 
church at Rome and the church at Constantinople 
(now Istanbul). In 1054, rivalries between the two 
groups resulted in a final separation between Greek 
Catholics and Roman Catholics. The Eastern churches 
are generally called Eastern Orthodox churches. 

Another schism, the Great Schism of the West, began 
in the late 1300's. This schism led to rival popes, and 
seriously divided the church for almost 40 years. 

The Protestant Reformation. In the 1500's, large 
groups of Christians, who came to be called Protestants, 
broke away from the Roman Catholic Church. The 
movement, called the Protestant Reformation, was a 
protest over religious matters as well as against the 
worldly power of the church. Since the time of the 
Reformation, Protestants have divided into many sects 
and denominations. In order to reunite the church, the 
Roman Catholics began the Counter Reformation. See 
REFORMATION; COUNTER REFORMATION. 


Christianity Today 


The three great divisions of Christianity today are the 
Protestant denominations, the Roman Catholic Church, 
and the Eastern Orthodox Church. For membership of 
these groups in the United States, see Recon (table). 
Beginning in the 1800's, some Christian groups began 
what is called the ecumenical movement, to seek ways to 
unite. Protestant and Orthodox groups have founded 
such organizations as the World Council of Churches. 
Today, Christian groups often combine to fight com- 
mon enemies, such as totalitarianism. Howarp К. Вовків 

See also the Вктлотом section of the READING AND 
Srupy Gurr, under the heading Christianity. 

CHRISTIANS AND JEWS, NATIONAL CONFERENCE 
ОР. See NATIONAL CONFERENCE OF CHRISTIANS AND 


EWS. 

: CHRISTIE, AGATHA (:891- ), is an English de- 
tective-story writer. Her books have been translated 
into almost every language. They include Poirot Investi- 
gates (1924), The Murder of Roger Ackroyd (1 926), Murder 
in the Calais Coach (1934), and Funerals Are So Fatal 
(1953). Her nondetective works include Absent in the 
Spring (1944). Mrs. Christie was born AGATHA Mary 
Carissa MILLER in Devon, England. R. W. STALLMAN 

CHRISTINA, &rihs TEE nuh (1626-1689), was Queen 
of Sweden from 1632 to 1654. Her father was killed in 
battle when she was six years old. (Christina had a 
brilliant mind, and encouraged education. She gathered 
around her a brilliant court, which included René 
Descartes, the French mathematician and philosopher. 
In 1654, she gave up the throne in favor of her cousin, 


Charles Gustavus. RAYMOND E. LINDGREN 
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CHRISTMAS is celebrated in all Christian countries 
as the birthday of Jesus Christ. People take part in 
religious ceremonies, observing the season of “Реасе on 
earth, good will to men.” Many exchange gifts and dec- 
orate their homes with holly, mistletoe, and Christmas 
trees, Most Christians observe the holiday on December 
25. The word Christmas comes from the early English 
phrase Christes Masse, which means Christ’s Mass. 

The Christmas story comes from the Bible. It tells 
how the three wise men and the shepherds followed the 
Star of Bethlehem to the stable where Jesus was born. 
Each year, thousands of Christians make a pilgrimage 
to Bethlehem at Christmastime. A silver star in the 
great cathedral in the village bears an inscription that 
says, “Here, of the Virgin Mary, Jesus Christ was born.” 

The custom of exchanging Christmas gifts began in 
memory of the gifts that the shepherds and the wise 
men brought to the Christ Child. In some countries, 
children believe that their gifts come from St. Nicholas. 
This saint was a kindly bishop famous for giving sur- 
prise gifts. In other countries, the children believe that 
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Three Lions 


the wise men or the Christ Child bring their gifts. a 
perhaps the most joyous symbol of Christmas gift gmt 
is Santa Claus. His cheerful face and twinkling ue 
seem to set a mood of happiness and good cheer 
everyone during this season of joy and love. 


Christmas Around the World 


suec E 

Christmas is the happiest and busiest time A Да 
for millions of Christians іп all parts of the world. die: 
persons look forward to happy family parties i nly 
changing gifts. Many also observe the holiday 80 Rn 
with religious ceremonies and prayer. we of 
where unite in their feelings of joy on the birthday 
Jesus Christ. 

In the United States and Canada, cities, tov rations 
villages sparkle with bright lights and gay es gay 
at Christmastime. Shoppers fill the streets, ш: 
packages for their families and friends. Brig People 
windows hold shining displays of toys and gine Christ’ 
decorate their homes and lawns with lights a" ache, oF 
mas trees. Many churches and homes set up а? 


vns, and 


Iwo Aspects of Christmas аге of the greatest 
portance to Christians every where. They feel 
severence for the momentous event that took place 
Bethlehem nearly 2,000 years ago, as expressed 
i fro Angelico's Nativity on the opposite page. 
They also enjoy singing the joyous and holy carols 
fo! have expressed that reverence in song. Some 
cardlers, like "The Singing Men of Steel" from 
Se United States Steel Corporation, wear tradi- 
Sonal English frock coats and top hats. The words 
for some of the world's most popular carols 
appear below and on the following pages. 


Adeste Fideles 


(Oh Qi w— 

tan, SET All Ye Faithful.) This work is not strictly a 
Reading in еп һугап о! praise. It was composed by John 
ti 1700's. The tune first appeared in the collec- 


on know. 

n as Cant i F BX 5 
W vantus Divers 5 т x F 
ords are ag fellows: rst in 1751. The or iginal Latin 


Adeste fideles, laeti triumphantes; 
Venite, venite in Bethlehem; 
Natum videte, regem angelorum: 

Venite adoremus 

Venite adoremus 

Venite adoremus Dominum. 


Thet 
ranslati А ; 
Я tion by Frederick Oakeley is the most familiar: 
со ii 
Pd all ye faithful, joyful and triumphant, 
e 2.0 come уе to Bethlehem: 
7 ehold Him, born the King of angels, 
‘ome let us adore Him 
mane let us adore Him 
‘ome let us adore Him, Christ, the Lord. 


Chicago Sun-Times 


Silent Night, Holy Night! 


The words of this carol are known throughout the world. 
Joseph Mohr, a pastor in Oberndorf, Germany, wrote them 
818. Franz Gruber, the schoolmaster 
sed the tune at the same time. ‘The 


оп Christmas Eve in 1 
and organist, compo: 
original German words are as follows: 

Stille Nacht, Heilige Nacht! 

Alles schläft, einsam wacht, 

Nur das traute, hoch heilige Paar 

Holder Knabe im lockigen Haar, 

Schlaf in himmlischer Ruh, 

Schlaf in himmlischer Ruh. 


The familiar translation into English is: 


Silent Night, Holy Night! 

All is calm, all is bright, 

"Round yon Virgin Mother and Child 
Holy Infant so tender and mild 
Sleep in heavenly peace, 

Sleep in heavenly peace. 
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«айу a very old Latin Christmas song called 
ls P phy Mason Neale translated it about the 
middie od the ioo. The melody is probably German, and 


«ten from the 1:300 or earlier 


Good Civitan men, rejoice, 
Waê hear! oad soul and voke; 
Give ye heed fe whet we soy; 
Jews Christ is born fodoy; 

Oa ond ou before Him bow, 
Aad He is in the monger now. 
Сый! is born todoy! 
Cheist is born todoy! 


God Rest Ye Merry, Gentlemen 


This Guniliar carol is an old English song, and dates at 
least as far back as the 1500s. 
God rest ye merry, gentlemen: 
let nothing you dismay. 
Remember Christ, ovr Savior, 
Wes born on Christmes Doy. 
To sove vs oll from Soton's power 
When we were gone ostray. 
O tidings of comfort ond joy, 
Comfort ond joy. 
O tidings of comfort and joy! 


scene of the Christ Child in His crib surrounded by 
Mary, Joseph, the wise men, and shepherds. 

pus begin to prepare for Christmas weeks before 
the day arrives. They make or buy gifts and wrap them 
with bright paper and gay ribbons. They send Christ- 
mas greeting cards and gift packages to friends and 
relatives. Some practice in church choirs or rehearse 
Christmas plays. Women and girls bustle about their 
kitchens preparing cakes, cookies, and all kinds of 
candies and sweets. The whole family joins in putting 
up a Christmas tree and decorating the home with 
wreaths of holly, evergreens, and mistletoe. 

Schools usually have about a two-week vacation for 
Christmas and New Year's. During December, many 
classes make schoolroom decorations, gifts, and Christ- 
mas cards. Some children spend hours learning parts for 
a Christmas play. On the last day of school before 
Christmas vacation, many teachers and their classes 
have special parties. The children often exchange gifts, 
and many give presents to their teachers. Sometimes 
the entire school gathers in the assembly hall to see the 
Christmas play and to sing carols. 

Families traditionally gather at Christmastime to 
exchange gifts and share their happiness. Some families 
exchange gifts on Christmas Eve. Others wait until 
Christmas Day. Christians attend church on Christmas 
Eve and Christmas morning to show their reverence for 
the holy meaning of the holiday. 

Many people have their Christmas dinner in the after- 
noon. The family dinner usually features turkey, 
chicken, duck, goose, or ham. Steaming bowls of pota- 
toes, sweet potatoes, green vegetables, dressing, and 
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It Came Upon a Midnight Clear 


Edmund Н. Sears wrote the words of this Chris 
hymn in 1849. He was a pastor in Wayland, Мам. м 
time. The music was supplied by K chard 5. Willy Sa 
editor of Musical World, in his “Study No. 23" Usa 
Burnap arranged this to go with t! ords in 1850. 

It came upon a midnight cleor 

That glorious song of old. 

From angels bending neo: tho earth 
To touch their harps of gold 

"Peace on the earth, goodwill to men, 
From heaven's all-grocious King)" 
The world in solemn stillness loy, 

To hear the angels sing. 


Joy to the World 


Isaac Watts, the great English hymn writer, based f 
carol on the Ninety-cighth Psalm. 115 words indicate € | 
missionary spirit of the carly 1700's. 1 well Mason arrap 
the words to the music of several choruses from the Aami 
by Handel. 

Joy fo the world! the Lord is come: 
Let earth receive her King 

Let every heart prepare Him room 
And heaven and nature sing 


gravy crowd the table. Dishes of cra: berry sauce, nuts 
and fruits add a festive air to the mc.!. Аз a final tres, 
everyone enjoys а large slice of fruit cke, plum pudding, 
pumpkin pie, or mince pie. me 
Church and social groups often celebrate “The White 
Christmas” as а way of sharing. ^ vcral days before 
Christmas, members of the group \ «ip canned good 
turkeys, and other food in white paper. | hey distribute 
these gifts to needy persons in the community. 
People in some areas still follow Christmas customs 
that early settlers brought from Europe. In parts 
Pennsylvania, people follow German and Swiss a 
toms. Moravian families in Pennsylvania usually sct up 
a miniature Nativity scene called а pu/z (meaning Ж 
ment). The Moravians sometimes make cookies in a 
shapes of sheep, camels, and angels, and add ls 
the putz. Scandinavian customs live on in Minnes а 
and Wisconsin, and French customs аге popular 0 
Louisiana and Quebec. French Canadians, Wo 
that it is unlucky if a cat meows in the house on Chi : 
mas Eve, feed their cats especially well on December d 
In Great Britain, children hang their stocking’ " 
the fireplace, hoping that Father Christmas we a 
them with Christmas treats, The British call the = 
after Christmas Boxing Day. On this day, most алй 
give money to the milkman, postman, and ойе va 
have served them throughout the year (see pie a 
An old English dinner includes brawn (heade КУ a 
roast peacock, boar's head, and mutton pies. The p 
pie developed from mutton pies. English cooks Pd 
nally baked the pies in the shape of a manget- айй 
pudding also originated in Great Britain. It com’ 


O Little Town of Bethlehem 


ire by Phillips Brooks, a great 
them in 1867 for his Sunday 
с he was then preaching. Lewis 
rch, wrote the tune. 


The words to this caro! 
us minister. He wrot 
LI Philadelphia, w! 
åser, organist of the с | 

О little town of Bethlehem, 

How still we see thee lie! 

Above thy deep ond dreamless sleep 
The silent stars go by; 

Yet in the dork streets shineth 

The everlasting Light; 

The hopes and fears of all the years 
Are met in thee tonight. 


The First Noel 


Jone knows who wrote the words or music of this carol 
lem the west of England. It first appeared in 1833 in 
кашы: Carols Ancient and Modern, collected by W. B. Sandys. 

The first Noel the ange! did say 
Моз fo certain poor shepherds in fields as they lay; 
la fields where they lay keeping their sheep, 
On о cold winter's night that was so deep. 
Noel, Noel, Noel, Noel, 
Вот is the King of Israel. 


currants or raisins, dried citrus fruits, beef suet, sugar, 
aad spices. Scottish bakers use griddles to bake oatmeal 
cookies called bannock cakes which are served at Christ- 

mastime as well as on other occasions. 
Pec the late 1400s, King Henry VII introduced 
жазай bow! to England from Scandinavia. The bowl 
_ mixture of ho! ale, spices, and toasted apples. 
Word wassail comes from the Old English words 
бано be thou well. Charles Dickens wrote one of 
host detailed descriptions of a joyous family Christ- 

гч in his Pickwick Papers. 

уын» children put their shoes on the doorstep оп 
im il the ХЕ that Petit Noél, or the Christ Child, 
cmn a with gifts, The French use mistletoe as a 
Eu good luck. І In Provence, in southeastern 
vii SA ow gor family helps bring in the yule log, 
New ves = big enough to burn from Christmas to 
Nativity з Day. French families often set up a small 
Y scene in their homes (see TABLEAU). The 


tench enjoy 
t enjoy Strasbourg (liver) pie and black pudding 
In German 

their hom, апу, some people have Christmas trees in 


the тесп member of the family. They Чесо- 
Vorite Om lights and candy. Lübecker marzipan is 
nd са y for the tree. Marzipan is a kind of 
like meat 2 y that can be colored and shaped to look 
their own Due or toys. German families often make 
і олова n and girls may spend weeks em- 
ites ar erchiefs or sofa cushions. Boys often 

in gay men and animals from wood, and paint 

for | po» Everyone gathers on Christmas Eve 
cheerung, or ceremony to light the Christmas 


While Shepherds Watched Their Flocks 


Only the Psalms of David were sung in the lx an 
Church before 1700. Among the first compositions эл. төл 
after this time was this carol written by Nahum Tate in 
1703. The familiar melody used for this carol was taken 
from Siroe, an opera by Handel. 

While shepherds wotched their Mocks 

All seated on the growed, qt 
The angel of the Lord come down 

And glory shone around, 

And glory shone around. 


Hark! The Herald Angels Sing! 


Charles Wesley wrote the words to this carol in 1739. 
The carol at first began with, “Hark, how all the welkin 
rings.” The tune is from the Festgesang by Mendelssohn. 


Hark! the herald angeli sing, 


Joyful all ye nations rite, 
Join the triumph of the skies; 


tree, Afterwards, the children receive gifts. Many Ger- 
mans enjoy roast goose for Christmas dinner. 

In Switzerland, young people visit nine fountains on 
their way to midnight church services on Christmas Eve. 
They take three sips of water from each fountain. A 
legend says that if they do this, they will find their future 
husband or wife waiting at the door of the church. Some 
Swiss also believe that animals can speak at midnight 
on Christmas Eve, and that they kneel in honor of the 
Christ Child. 

In Italy, the people fast, or go with little or no food, 
on the day before Christmas. At the end of the day, the 
family holds a ceremony around the Presepio. This is a 
miniature scene of Bethlehem with tiny figures of the 
Holy Family, shepherds, and wise men. The family 
prays while the mother places a figure of the Bambino, ot 
infant Jesus, in the manger. Then Christmas gifts are 
brought in and distributed from a large crock called The 
Urn of Fate. ү 

The Italians reserve Christmas Day for religious cere- 
monies. According to legend, La Befana, a kind of aged 
fairy queen, comes down the chimney with gifts for the 
children on the eve of Epiphany, January 6 (see EPIPH- 
any). Children listen eagerly for the bell she is supposed 
to ring. The Italians like baked Magi cakes (small wa- 
fers) with fried eels, chicken, and pork at Christmas. 

In Spain, the people enjoy dancing at Christmastime. 
After midnight Mass on Christmas Eve, the streets 
quickly fill with dancers and onlookers. The words and 
music for the Christmas dance, known as the Jota, have 
been handed down for hundreds of years. The Span- 
jards call their miniature Nativity scene the Nacimiento. 
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Christmas Joy Takes Many Forms. School children in the United 
States dance around a Christmas tree set up in their classroom, top left. 
In Czechoslovakia, top right, bright stars and pinwheels hang from the 
tree. Dutch children fill wooden shoes with food for Saint Nicholas's 
horse, above left, and place them by the door. An Italian girl stands 
proudly by the Presepio, or créche, her family has built, above right. 


Parade; Museum of Science and Industry, Chicago 


wassail bowl 


les 
plum pudding 


hry hua, AROUND THE WORLD 
+ 


mistletoe 


In the Ukraine, a star-bearer walks w Me 
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tree ornaments 


stocking 


European 


A Swedish Boy hopes that all the candles will burn 
brightly on Christmas Eve, as а traditional sign of 
good luck, The straw goat stands ready to butt ат 
disobedient children during the Christmas season, Я 
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Dave Fo! ert, Shosti 
Christmas 15 Children’s T 
Mexican children look forward 

pinata, а decorated container fi 
In Denmark, children hear about Juul 
chores but also cause trouble. Sweden als 


CHRISTMAS 


in The Netherlands, Belgium, and Luxembourg, рсо- 
ple exchange gifts on December 6, St. Nicholas’ Day. A 
man dressed in the rich robes of a bishop represents the 
saint. He questions the children about their behavior 
during the year, and promises to return during the night 
with gifts for the good children. The children fill wooden 
shoes with cookies and candy for the saint and leave 
them on the doorstep. He takes their goodies and leaves 
tows and other gifts. In these countries, December 25 is a 

religious holiday. 

ary bee celebration of the Christmas season be- 
gins on St. Lucia’s Day, December 13. Swedish children 
believe that elves called Juul Nise help them with many 
holiday tasks. The children thank the elves by leaving 
food on the table for them at night. Many Swedes enjoy 
fish as the main dish of their Christmas feast. They pre- 
pare their /utfisk from the finest catch, and serve it with 
a special sauce. The Swedes also enjoy Juulgrot, a pud- 
ding made of rice and milk. 

In Norway, the yuletide season starts on St. Thomas's 
Day, December 21. Norwegians bake cakes especially 
for St. Thomas on Christmas Eve. Another Norwegian 
custom is “shooting in Christmas,” which goes back to 
the ancient belief that witches appear on Christmas 
night. When young people go visiting, they creep up to 
the house and shoot a gun to frighten any witches. A 
Norwegian Christmas pudding contains an almond. 
‘The people believe that the person who gets it in his 
portion will be the next to be married. 

In Finland, villagers cut pine boughs and pile them 
in a long, green carpet for the Christ Child from the top 
of a hill to the center of the village. Finns eat a special 
St. Stephen's Day porridge on Christmas Day. Cookies 
are an important Scandinavian Christmas treat. 

The people of all Scandinavian countries give food 
to birds at Christmas, because all the seeds, nuts, and 
insects are covered with snow. People leave extra grain 
for the birds in their yards on Christmas Eve. 

In Poland, the people fast the whole day before 
Christmas, then have a feast at nightfall. A vacant chair 
for the Holy Child always stands at the festive table. 
A few straws are scattered on the table to remind every- 
one of the stable in which Christ was born. The Poles 
bake small wafers called oplatki. They stamp the oplatki 
with figures of the Nativity, and have them blessed by 
the priest. The Poles exchange oplatki as other people 
send Christmas cards. 

In Yugoslavia, children celebrate the second Sunday 
before Christmas as Mother's Day. While their mother 
sits quietly, the children steal in and tie her feet to her 
chair. They shout, Mother's Day, Mother's Day, what 
will you pay to get away?" She then gives them gifts. 
On the next Sunday, father receives the same treat- 
ment, with the same happy results. 

The Serbs believe they will have bad luck if the 
badnyak, or Christmas log, burns out. Someone stands 
watch over the log all night. A Serbian Christmas cake. 
called chestnitsa, contains a silver coin. The coin is sup- 
posed to bring good luck to the person who finds it in 
his piece of cake. The Serbs serve roast pig in honor of 
di 8 ancient sun god whose name now means 


Other European Countries. In Czechoslovakia, a girl 


E 


tells her fortune by putting a cherry twig in Water on 
December 4. If the twig blossoms before Christmas Eve 
it supposedly means that she will marry during the yea 
In Albania, the people eat a Christmas Eve meal 4 
akes made without oil or butter. At the end of te 
meal, each person leaves a spoonful of food on his plane 
to show that he is grateful for having more than be 
needs. Then everyone stands, swings the table ha 
and forth, and sings: “Мау there be plenty in $è 
house. May the time for a wedding be near.” 
Children in Russian villages formerly celebrated 
Christmas Eve by going from house to house, shouting 
and singing until people came o and gave them feed 
This custom may have come fron: a much older one, ia 
which crowds of children drew a beautiful girl through 


the streets on a sled, stopping at «uch house to sing 
Latin America. The Christmas scason lasts from De 
cember 16 to January 6 in Mexico, Each family looks 
forward to the Posada on each of ihe nine nights befor 
Christmas Day. The members of the family enaet the 
Posada in memory of Mary and Joseph’s search for 
rooms on the first Christmas Eve. They form a proces 


sion from room to room, led by iwo children who cam 
figures of Mary and Joseph. At the door of each room, 
the children beg to enter, but arc refused. When they 
reach the room containing the altar, the wanderers ae 
admitted. They put the figures of Mary and Joseph is 
the tiny stable of a miniature Bethlehem. They do not 
put the figure of the infant Jesus in the Manger until 
Christmas Eve, the last night of the Posada. 

A social hour follows the last Posada. The host invites 
everyone into his courtyard to help break the puiale 
(pronounced peen YAHT uh). This is a gaily decorated 
crock or papier-máché figure filled with gifts and candy. 
It hangs by a cord from the ceiling, the porch rool, ûf 
the branch of a tree. The children are blindfolded and 
take turns trying to break the pifizia with a stick. Whee 
it breaks, gifts and candy scatter to the ground, and the 
children scamper after them. Children in Guatemala 
and Honduras also enjoy the piñata. 

People use flowers instead of evergreens for decor 
tions in most countries where Christmas comes during 
the warm season. The poinsettia and the Noche-Bueno 
are in full bloom in Mexico at Christmastime. ў 

Most children in South America believe that the wi 
men bring them Christmas gifts. Children in Brazil and 
Argentina find gifts in their shoes on Christmas mom 
ing. On the eve of Epiphany, the 12th day after Christ 
mas, they leave water and hay on the doorstep for the 
wise men’s camels. Children in Bolivia receive * 1 
gifts on Epiphany. The people of Chile hold a fiesta 00 
Christmas Day. It resembles county fairs in the Unit А 
States and Canada. Most Indians in South America 
countries hold a fiesta during the Christmas pare 

In Puerto Rico, many families celebrate Chris 
Eve with large suppers and music and dancing. | s 
children usually receive gifts on both Christmas an a 
morning of Epiphany, January 6. N ativity scenes 5 
in churches and public buildings. 

Asia. Christians in China and Japan О United 
mas customs that are similar to those in the a 
States. The Chinese call their Santa Claus Dun Ck 
Ren, which means Christmas Old Man. In Jape 
ancient god Hoteiosho makes an excellent. Sant 
cause he has eyes in the back of his head. With 


n observe Christ 


кз, be сап watch how all of the children behave. 
a people of the Philippines call their favorite 
dish colación. They make it by cooking fruit 
various root sprouts. In each family, one or two 
stay home to serve any guests who drop in. 

others have their colación in some other home. 

Tie Armenians eat fried fish and boiled spinach on 

Eve. They believe the Virgin Mary ate boiled 
on the night betore Christ was born. Their fes- 
last three days, and include visiting and fun. 

[a Iran, the land the wise men came from, the people 
ой Christmas 7 he Litt’, Feast. For the first 24 days of 
December, Christians in [ran eat no meat, milk or eggs. 
Sins believe that the trees bow their heads on the 
Be of Epiphany in reverence to the Christ Child. 


Christmas Symbols 


$. Nicholas served as bishop of Myra, in Asia Minor, 
ja the a.D. 300%. He was famous for his generosity, and 
people came to believe iat any surprise gift came from 
lim. The people of The Netherlands chose St. Nicholas 
asthe patron saint of Christmas, and his fame gradually 
grad. People today know St. Nicholas by many names. 
The French call him Р Voël, the Italians La Befana; 
ved the Swiss Christkindli. But no matter what name 
ls is called, boys and girls throughout the world recog- 
шк him as the kindly symbol of Christmas. See Nicuo- 
tas, SAINT. 

Santa Claus is a distinctly American symbol. Many 
ofthe habits now connected with him actually come 
fom earlier symbolic characters in Europe. For ex- 
ample, the belief that Santa Claus enters the house 
though the chimney developed from an old Norse 
lend. The Norse believed that the goddess Hertha 
appeared in the fireplace and brought good luck to the 
bome. The name Santa Claus also developed from a 
European source. Dutch settlers in New York called St. 
Nicholas Sant Nicholaas. American children learned to 
love this kindly symbol oí Christmas, but could not pro- 
эшке his name, so they called him Santa Claus. The 
hilly, roly-poly Santa we know today became a legend 
in the United States. In 1823, an American minister 
and poet, Clement C. Moore, first described Santa’s 
futrimmed suit and his sleigh with reindeer in the 
^E “A Visit from St. Nicholas," later called “The 
Night Before Christmas.” American children today have 
™ trouble believing that Santa Claus can carry a huge 
Pick of toys down even the smallest chimney. See 
Sota Craus. 

! Christmas Tree. There are several stories about 
E of the Christmas tree. People in Scandinavia 
* worshiped trees. When they became Christians, 
eq their sacred evergreen trees part of Christian 


im legend tells how the first Christmas tree was 
Winfii DM miracle to an English missionary named 
Ма (later called Boniface). About 1,200 years ago, 
Ee through northern Germany. One day, 
à group of heathens at an oak tree near Geis- 

Oe were preparing to sacrifice little Prince Asulf 
D Thor. Winfrid stopped the sacrifice and cut 
Баа oak.” As the oak fell, a young бг tree 
tee of life infrid told the people that the fir was the 
c сце Presenting Christ. See ВОМЕАСЕ, SAINT. 
ustom of decorating homes and churches with 


CHRISTMAS 


evergreens began in ancient times. The Romans ex- 
changed green tree branches for good luck on the 
calends (first day) of January. The English wok this cus 
tom over for Christmas. An old English rhyme said 
au og ky box and bay, put in the church on 
Zhristmas Day." 

The Germans were probably the first to use Christ- 
mas tree decorations. They decorated the tree with 
stars, angels, toys, gilded nuts, and candies wrapped in 
bright papers. Later they added tinsel and lighted can- 
dies. Scandinavians originally trimmed their trees with 
fish nets and little flags. Now they also use Christmas 
cookies, apples, and gilded nuts. People in Poland 
decorate trees with bright paper ornaments and candles. 
In the United States, carly decorations included home- 
made paper ornaments with candy canes and strings of 
cranberries and popcorn. Today, many Americans use 
shiny colored balls and strings of colored electric lights. 

The Star is used everywhere as a Christmas symbol. 
It represents the Star in the East mentioned in the 
Bible in Matthew 2:1, 2: “Behold, there came wise men 
from the East to Jerusalem, Saying, Where is he that is 
born King of the Jews? for we have seen his star in the 
East, and are come to worship him.” 

Lights at Christmas represent Christ as the Light of 
the World. Martin Luther was perhaps the first man to 
use lights on a Christmas tree. According to a popular 
story, Luther put lights on his tree to represent the glory 
and beauty of the stars above Bethlehem on the night of 
Christ's birth. People in Ireland leave a candle burning 
in the window to light the way for the Christ Child on 
Christmas Eve. In the United States, many churches 
hold candlelight services оп Christmas Eve. In The 
Netherlands, young men in gay costumes carry а star, 
actually a lantern containing many lighted candles, as 
they stroll through the strects singing Gloria in Excelsis 
and Christmas carols. 

Christmas Cards. People did not exchange Christmas 
cards until fairly recent times. The first specially de- 
signed Christmas card is believed to have been printed 
by a London company and placed on sale in 1843. 
Charles Goodall & Sons of London began printing and 
selling Christmas cards on a wide scale in 1862. Printed 
cards soon became as popular as the handwritten per- 
sonal notes that people had exchanged. Louis Prang, 
a Boston lithographer, began printing multicolored 
Christmas cards in 1865, and marketed them in Europe. 
In 1875, he sold them in the United States. Today, 
almost everyone in America sends Christmas cards to 
his family, friends, and business acquaintances. 

The Yule Log. The custom of burning the Juul (pro- 
nounced yool) came from the Norse and Anglo-Saxons. 
They burned a huge oak log once a year to honor Thor, 
the god of thunder. After the Norse became Christians, 
they made the yule log an important part of their 
Christmas ceremonies. The Scandinavians adopted the 
word yule to mean Christmas. In Lithuania, the word 
for Christmas actually means log evening. The yule m 
became equally important In England. The Eog i 
considered it good luck to keep i unburned part of the 

i the next year’s yule log. d 
Ера о һошез in the United States, 
Canada, and Europe at Christmastime. No one knows 


415 


пт 
і 
ИҢ. 
i 
- 


Some of the world's finest music has been written for 
Christmas. Johann Sebastian Bach's Christmas Oratorio 


^ people read year afi . Irvi 
introduced the ides ol Us old Блин бышсак EET 


416 


United States in the саййу 1820 ıo J he Soth n at 

kige Най. Moore wrote “A Visit from Se Niis 
las" for his chikdren in 1822. А (с 4 pesuaded hima 
publish it in 1823. lt became an i тобе anet lige 


Dickens’ Christma: y Books, mo: lan any ober wis. 
created the image of Christmas (5: we enjoy quis. 
The fist of the five pieces appro vd in 1845, amd de 
others followed, one a year. The in theis 
order, A Christmas Carol, The € The Orie m te 
Hearth, The Battle of Life, and | Патан Man. 

History 

Scholars do not know the exact «te of Christ's bini 
For more than 300 years, people -l »-rved His bilo 
on various dates. In A.D. 354. Bishop Liberius of Rene 
ordered the people to celebra: December 25, lik 
probably chose this date becaus people of 
already observed it as the Feast ©: Saturn, celebrating 
the birthday of the sun. Chriso.: honored Oui 
instead of Satum, as the Ligh: u the Мо. The 
Christians of Egypt celebrated € mas on Jane &. 
and many members of the Бахс Orthodox Chu 
still observe this date. 

persons today write Xmas instead of Chis 
"This form of the name originated ın the early Chem 
Church. In Greek, X is the first leier of Christy sume 
It was frequently used as а holy symbol. 

For many years, people obsco cd Christmas a а 
religious festival only. But they gr. ually adopted sue 
and more customs unrelated to the ‹ hurch. In England. 
during the Middle Ages, Christm. became the messer 
day of the year. Celebrations <c tually became w 
rowdy that the Puritans in Engla:! did away with de 
observance of Christmas by law in 1643. Colonim i 
New England copied the English «ws. The blue lew 
of the Massachusetts Bay and New Haven colonies ewa 
outlawed mince pies (see BLUE 1.115). But immigaet 
brought with them Christmas cust з from many 

Christmas today affects most industries because б 
the millions of persons who buy oducts of all Кай 


as gifts. Manufacturers often begin 
year's Christmas sales as soon as ıi:c holidays are ov 
Stores usually begin to attract Christmas shoppen й 
late October. They decorate their windows and sow 


planning the se 


t stores, children can tell “эш 
Claus" what they want for Christmas. They wait $ 
long lines to climb the sparkling throne where Sana s 
in his red and white suit. The whole area lols йг 
er, huge, colorful displays of the latest ¥ 
to give and girls more ideas. 

Merchants sell ass of almost every kind of pn 
during the Christmas season than at any other time 
the year. Stores in the United States depend 00 Ode 
mas shoppers for a fourth of the sales they make 
the entire year. Many persons take part-time 
or delivering Christmas gifts. d 

"Thousands of workers design. manufacture, and 
Christmas cards. The post office hires extra W^ 
help deliver millions of cards. The Christmastree 07 
try employs thousands more for a short timc cach ы 
About half the Christmas trees used їп the U » 
States come from Canadian forests. Many tow? СУЙ. 
United States also ship Christmas trees. Sang a 


Nation's Christmas Tree ‚ and people 
"e call their town E Tre 
sands of persons work all year 


the lighis, o rnaments, and tinsel that 
Merchants also sell holly, 


1 evergreens as Christmas deco- 
Eur im Hovan $асмашт 
Book include: 
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rist Santa Claus 
Santa Claus (Ind.) 
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Questions 


hose December 25 as the date for Christmas? 
Ent most Christ:sias trees in the United States 
Жыш are some works « literature that describe the 
of Christmas 
Wey do Armenians cat spinach on Christmas Eve? 
Me oed found the first Christmas tree? | 
Wy do French Canacians feed their cats especially 
ба December 24? 
Aux à considered the most popular Christmas carol? 
ty did the Puritans abolish by law the observance of 
in England? 


Books for Young Readers 

„ Sara W. and J. E., eds. Christmas Bells Are 
Зарар A Treasury of Christmas Poetry. Macmillan, 1951. 
Коти. Baboushka and the Three Kings: Adapted 
Russian Folk Tale. Parnassus, 1960. Caldecott 
; 

UTH. The Long Christmas. Viking, 1941. Stories 

oe day from Christmas Eve to Epiphany. - 
[wv ти C., comp. American Folk Songs for Christmas. 


fom a 


S, and HazrrrmE, A. I., comps. The 
of Legends and Stories. Lothrop, 1944. 


ko, nu. Books for Older Readers 
m Pr 1900.. New Christmas Make-It Book. Hearth- 
TY WERT. ed. Christmas Tales for Reading Aloud. 
тш Trop "Ear, 1956. With M. J. Lonan: A New Christ- 
Е Hoses yc More Stories for Reading Aloud. 1954, 
+ ed. A Т; 1 5 
Î®. Hou Es dons. reasury of Christmas Song, 
Worl, Wi 


Wan HERT H, Christmas Customs Around the 
Stminster, 1959, 


CHROMA 

CHRISTMAS IRANO, ther Luspos coed азай аз Ән 
Pacific Ocean, Без 1,398 amies amacê of. Homehuhv anl 
ei ci e MAE mers [түтүү 
опер maples t in low, dry, mê mandy. Îa 
1957, the evacuated. the сузе p 


base. Cock dinere Uber 

M Узе h ms == алек һу Gent 
Beitain in 1888, and became part of фи Güter aad E) 
lice Islands Colony in 1919. American forces belt am 
rore r roe em УСЫН "ЛУ I. Both the Сей 
States and Great cuim the island See abo 
Ато; Lir Isi aspi; Pacis Iu axons Pacet Ocean 
(color map). үүсүн 

CHRISTMAS ISLAND is an bland is the laiss 
Ocean south of Java. an мез TLIO E 
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CHROMATIC ABERRATION 


CHROMATIC ABERRATION. See ABERRATION. — 

CHROMATIC SCALE. See Music (picture, The 
Scale). А" 

CHROMATIN. Sce Hereprry (How Living Things 
Inherit). А 

CHROMATOGRAPHY, клон muh TOG ruh fee, is one 
of the most useful methods available for separating mix- 
tures of substances. Usually, chromatography is done 
with a column formed by a glass tube packed with 
some absorbent material. Absorbents used include 
alumina, silica gel, and cellulose. 

The substance to be analyzed must first be made into 
asolution. The chemist pours this solution onto the top 
of the absorbent material forming the column. Com- 
ponents of the sample solution are absorbed near the 
top of the column. 

The chemist then adds an eluant, or solvent, to wash 
the absorbed components of the sample through the 
column. He must select an eluant that affects only 
the substance being analyzed, and not the material 
forming the column. The components move through 
the column at different rates of speed, and finally 
separate as distinct zones or bands. After separation, the 
chemist can identify and measure the amount of each 
component. If the components are colored, they appear 
as bands of different colors. This gives chromatography 
its name, which comes from Greek words that mean 
color description. However, chromatography is not 
limited to the separation of colored compounds. 

In paper chromatography, a piece of thick filter paper 
forms the column for separation. Gas chromatography 
enables chemists to separate mixtures of gas com- 
pounds, or substances that can be converted to gas by 
heating. Chemists use gas chromatography to deter- 
mine what chemical compounds are present in com- 
plex mixtures such as petroleum products, smog, 
cigarette smoke, and coffee aroma. Chemists often use 
helium gas as the eluant, forcing it through the column 
to separate the components of the gas. James s. Рыта 

CHROME, £rohm, is а name given to a number of sub- 
stances which are used as pigments in paints. Chrome 
yellow is a compound of chromic acid and lead. It is the 
pigment used in most yellow paints. Chrome green, a 
compound of chromium and oxygen, is used for calico 
printing and for enamels. It is also used in a number of. 
green paints and dyes which are not poisonous. Chrome 
red is a compound of chromium and lead. Chrome colors 
are noted for clearness and brilliance. Tuomas Munro 

CHROMITE, or CHROMIC IRON ORE. Sce Снко- 
мїм. 

CHROMIUM, KRO mih um (chemical symbol, Cr), is 
a hard and brittle steel-gray metal, one of the most 
valuable of the materials used for plating. The name 
comes from the Greek word chroma, which means color, 
Its atomic weight is 52.01 and its atomic number is 24. 
Louis Vauquelin discovered the metal in 1797. 

Most chromium is obtained from chromite, an ore 
mined chiefly in Turkey, Russia, Southern Rhodesia, 
the Philippines, South Africa, and New Caledonia. 
Some chromite is mined in the United States. Chro- 
mite and iron are smelted in electric furnaces to form an 
alloy, ferrochromium, Pure chromium is now produced 
electrolytically in cells charged with an aluminum 
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complex of the metal. The chromium is de 
the electrodes in the cell. 

Chromium is hard, and resists high temperatures аш 
salt spray. It can be plated on other metals, suh = 
iron and steel. It is used іп the automobile indus 
to plate radiators, lamps, pistons. valves, and shal 
Bearings plated with chromiuin are protected alm 
indefinitely from rust and tarnish. The United Sys 
government uses chromium-platcd steel engravings for 
printing money and postage stamps. Chromium-plajes 
plates also are used to print designs on fine fabrics, 

There are several steel alloys which contain chrome 
um. Stainless steel for knife blades is made by alloying 


posited ш 


steel with 16 to 18 per cent chromium. Chromium se 
is tough, able to withstand high temperatures, and m 
sistant to rust. It is valuable in ihe manufacture of ай 
plane engines, safes, armor plate. and high-speed tools 

Compounds of chromium aiid other metals and 


chemicals are used in manufacturing paints, chemical 
dyes, photographic solutions, and for various processes 
in tanning leather. 
See also ALLOY; ELEMENT, CHEMICAL. 
CHROMOSOME, ХРОН moh sohm, is a tiny body 
found in the cells of most living things. Chromosomes 
multiply by division when a cell divides to make two 
new cells. Chromosomes are located in the nucleus d 
the cells. They are shaped like rods, and must be stained 
to be seen clearly under a microscope. Chromosomes 
control the heredity of an animal or plant. They сапу 
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American Genetic As% 
Human Chromosomes сап be seen when stained and pet 
fied. This is possible only when the cell is almost ready to dV 


the genes that determine the qualitics of an айпа 
person. There are genes for many qualities, such E 
and shape, the color of eyes and hair, and the Ka 
body grows. Man has 46 chromosomes in every a 
Chromosomes of the vinegar fly, Drosophila, have Л 
used in the study of genetics. Өч c 
See also CELL; Сме; Generics; Herepiry; МОО 
AGID. 
CHROMOSPHERE. Sce Sun (Parts of the Sun) 
CHRONICLES, BOOKS OF, arc two historical И 
in the Old Testament, or Hebrew Bible. Beginning 3 
Adam, they trace the genealogies, or family his 
the tribes of Israel, particularly Judah and Lev d E 
major part of Chronicles is devoted to the history ls 
kingdom of Judah. Much of the, material 1680 ude 
that in the Books of Kings, but the Chronicles 2а 
additional details. Originally, Chronicles fom 
single book with Ezra and Nehemiah. Кот" ton); 
CHRONOLOGY. See History (Divisions of HiS 
ARCHAEOLOGY (Dating Materials). 


Elgin National Watch Co. 
the Marine Chronometer is used by ships’ officers to tell 
keotion at sea from the time. It has more than 1,000 parts. 


CHRONOMETER, Krol NAHM ee tur, is a term for any 
istrument that measures and records time. A clock, a 
watch, or a sundial thereíore can be called a chronom- 
«ter. In а more specific sense, chronometer means an 
Wsmument made to measure time very accurately. 
Chronometers are used for racing, by railroads, and by 
ships at sea. The опе most widely known is the marine 
dvonometer, which helps io determine the longitude at 
ка fom the time. It is set at the time of some standard 
кайгу, the meridian through that locality being called 
the first, or prime, meridian, For this purpose, ships 
generally use Greenwich (England) time, the recognized 
Intemational time standard. Marine chronometers are 
» delicate that they are easily affected by outside 
pos hey must be kept away from the magnetic 
к pe Bm and the vibrations of the ship. 
E oos үн type work best when they are hori- 

. ne chronometers are hung in their cases on 


A Shaggy-Appearing Chrysanthemum 


Chieago Park District 


Two Types of Petals 
N.Y. Bot. Garden 


CHRYSANTHEMUM 


gimbals, which are devices that keep them horizontal 

whatever the ship’s motion RALPH Е. € 
Related Articles in Wokrp Book include 

Bond (family) Meridian Sundial 

Clock Navigation lime 

Hourglass (Instruments Watch 

Longitude 


CHRYSALIS, ARISS uh 
liss, is the third, or pupal, 
stage in the life cycle of the 
butterfly. When the cater- 
pillar, or butterfly larva, is 
mature, it develops a cover- 
ing of hard, smooth skin, 
and becomes a chrysalis. 
The chrysalis hangs from a 
silk pad by a spike, or by 
this and a loop of silk 
around the body. It has 
no cocoon (see CocooN). 
'The body of the butterfly 
develops under the hard 
skin of the chrysalis. Final- 
ly, the covering breaks 
open and the butterfly 
emerges. ALEXANDER B. Krors 

See also BUTTERFLY; 
CATERPILLAR; METAMOR- 
PHOSIS; PUPA. 


CHRYSANTHEMUM, /rihs 


L. W. Brownell 
A Chrysalis hangs from the 
branch of a tree. Inside, a 
caterpillar changes into the 
form of a butterfly. 


AN thee muhm, is any one 


of a group of strong-scented shrubby herbs that grow in 
many temperate regions of the world. Gardeners culti- 
vate the plants for their beautiful and abundant blos- 
soms, which usually appear in autumn. Chrysanthe- 


mum comes from two 
flower. 


Greek words meaning golden 


Chrysanthemum blossoms vary greatly in size. Some 
grow no larger than a button. Others may be 8 inches 
in diameter. Many independent parts make up each 
flower. Each of these parts is botanically a true flower 


itself, Some chrysant 


hemum blossoms look like daisies. 


They have a central disk from which petals ray outward. 


A Bloom with Narrow Petals 


Chicago Park District 


CHURCH, WILLIAM CONANT 


CHURCH, WILLIAM CONANT (1855-1917), was an 
Acrican j ist. In 1863, he and a brother estab- 
lished the Army and Маву Journal, which is still an 
official publication of the United States Armed Forces. 
From 1835 to 1860, he helped his father, a Baptist 
clergyman, publish the Naw York Chronicle, a religious 
daily newspaper. He was born in Rochester, N.Y., and 
LES dre ы: Boston Latin School. лм Е. Am 

CHURCH AND STATE is a term that refers to the rela- 
tions between churches and governments. These rela- 
tions have been an issue at least since the time of Christ. 

in Early Times. The Old Testament implies that 
such a problem may have existed in early times. In 
ancient Greece and Rome, closely related bodies 
handled both religious and governmental affairs, so 
that controversy between them did not arise. The prob- 
lem first became serious in the later days of the Roman 
Empire, after Christianity became the state religion 
about a.n. 380. The position of the Christian church 
then became an urgent question. Historians believe that 
Pope Gelasius I, who reigned from 492 to 406, first for- 
mulated a doctrine of equality and coordination be- 
tween the church and the civil government. But it was 
not until the Concordat of Worms in 1122 that the 
spiritual and temporal powers of the two bodies were 
strictly defined. 

The Middle Ages brought a struggle between the 
Roman Catholic Church and various European rulers. 
At the height of papal supremacy, Boniface VIII, pope 
from 1294 to 1303, issued a bull, or papal decree, called 
Unam Sanctam. This controversial bull declared that the 
pope should have a voice in civil, as well as religious, 
affairs. The bull is often called the Doctrine of the Two 
Swords. The doctrine angered King Philip IV of France. 
He forced the next pope, Clement V, to move the papal 
court to Avignon, France, in 1309. This temporary exile 
of the popes is often called the seventy years’ captivity. 
This exile helped cause the Great Schism of the West 
(sec Pore [The Troubles of the Papacy]. But, by 
the end of the 1400's, the church and many of the 
governments had established an uncasy peace. 

The Reformation of the 1500's radically changed the 
church-state situation. There were now several Christian 
churches, not just one. The conflict over spiritual 
authority led to religious wars in many countries (see 
PEASANTS’ War). Lutheranism made the prince of a 
country the head of the church (see LuTHERANs). The 
idea then spread that the ruler of the country should 
determine the religion of his subjects. If the king and 
parliament shared ruling power, they would both 
decide. Their disagreement in England in the 1600's 
resulted in civil war (see ENGLAND [The Civil War]). 
But, with minor exceptions, the principle continued 
until the American and French revolutions. 

After the :700'5, many democratic nations main- 
tained the separation of church and state. This principle 
of religious freedom is embodied in Amendment 1 of the 
United States Constitution, and in many other consti- 
tutions. It declares that churches are private associa- 
tions subject to the law of the country, but essentially 
free to teach what they wish. 

The 1900's. A new phase in church-state relationship 
began with the totalitarian dictatorships of the 1900°s, 
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These governments denied frecdom of pelis 
subjected churches, and often г 
ference and persecution. 

Related Articles in WorLD Boos include; 
Government (Religion) [ 


-. „НЩ Кота 


CHURCH FLAG. Sce CHRISTIAN FLAG. 
CHURCH MUSIC. Scc Hyun; ~ скер 
CHURCH OF CHRIST. See Cio «CHES oF 
CHURCH OF CHRIST, SCIENTIST. See Cim 
SCIENTISTS. ia 
CHURCH OF ENGLAND, also ڍ‎ .. led the 
CHURCH, is established by law «a» the national f 
of the English people. It is also the ‘nother f 
Anglican Communion, an interna ional comme 
of 15 self-governing churches. About half the pe 
England belong to the Church o! |.ngland. __ 
Doctrines. The Church of Encland claims to 


gus 


and uphold the doctrines of the apostles and ш 
branch of the one universal Church of Christ. Ti 
trines are stated in the Book of (Common Pr 
Prayer Book). They include the Apostles’ and 
creeds, the historic sacraments, and the apo 


istry of bishops, priests, and deacons, The 
cludes both Roman Catholic and Protestant 
Organization. England is divid d into two 
provinces, Canterbury and York, cach governed 
archbishop. The archbishop of Canterbury 
the title **Primate of АП England." The provi 
divided into dioceses under the authority of 
The church owns buildings, land. and other 
Its chief support comes from endowments. P 
has authority over it in all civil matters. 
History. The first certain historical note 
Church of England dates from А.р. 314, 
British bishops attended the Counci! of Arles. 
tine came as a missionary to the Angles in 5@ 
664 until the reign of Henry VIII. England 
the spiritual authority of the pop 
with the pope and declared that, as bishop of R 
pope had no more authority in England than апу! 
foreign bishop. In 1534, parliament passed the А 
Supremacy which made the king, not the pop 
of the national church. 
Severe religious struggles divided the churehf 
years. Some members wished to follow the 
reforms of Germany. A movement toward Сау 
developed after the first Book of Common P yerum 
issued in 1549. This led to the second Prayer Bookim! 
Under Elizabeth I in 1558, the Church of Et 
became independent. The third Prayer 
adopted in 1559, and the Thirty-Ninc Articles we 
intheir present form in 1 571 (see THIRTY-NINE AR 
The Anglican Communion today includes the! 
of Wales, the Church of Ireland, the Episco 
in Scotland, the Anglican Church in Canada, 
Protestant Episcopal Church in the U.S. water 


Related Articles in Wonrp Book include: 
Archbishop 
Augustine of Canterbury, Saint 
Episcopalians 
Hampton Court Conference 
Henry (VIII) 


Reformate 
Toleration 


„Фе of England hold 
gi its most elaborct 
Je in the magnifice 
y of fomed Westmi 


E OF GOD, ADVENTIST. See ADVENTISTS. 
: 1 OF GOD IN CHRIST, THE, is a Christian 
mination that base faith on the doctrines of the 
m received on Pentecost (Acts 2: 4). Bishop 
da ason and oth unded the church in 1895. 
P Bean preaching that there could be no salvation 
з E E The Baptist Church expelled them 
К i s acu Members believe that the 
оти я p io the bishop in 1897 from a 
CEN соп 9: 14. In 1907, a church 
bly í рз, 1 пп. formed the First General 
por the Church of God in Christ. The church 
Yam schools. l'or membership in the United 
CHURCH ae i CHARLES HARRISON MASON 
CHURCH OF ND. Sce CHURCH or ENGLAND. 
SAINTS, See М JESUS CHRIST OF LATTER-DAY 
CHURCH UN. 
ШЫ осте THE BRETHREN. Sce BRETHREN, 
CHUR ` 
жа MES NAZARENE is а Protestant. de- 
ЙЕ сй} ой the carly teachings of Method- 
X8 by the m 5 тз organized at Pilot Point, Tex., in 
Ext, South dus of three Holiness groups from the 
E and West. It has over 4,700 established 
at а оЧер The denomination sup- 
i е seminary and missions in 42 regions 
) ои. Tt maintains a central publishing 
% Herald of fn a books and periodicals, includ- 
burch also spons и, the official church paper. The 
* Blessing d eh à world broadcast called "Showers 
VU a international headquarters in 
t Rey aye . For membership in the United States, 
CHURCH SCHOOL s. T. Lowie 
OOL. Sce Sunpay SCHOOL. 


The Times, London 


CHURCHES OF CHRIST arc 
congregations that trace their beginnings to the times 
of the apostles. Members believe that the first Church of 
Christ was established on Pentecost after the resurrec- 
tion and ascension of Jesus Christ. They claim that the 
church spread throughout the Roman world, but later 
declined until the 1800's. Then ‘Thomas Campbell 
(1763-1854), his son Alexander (1788-1866), and their 
associates restored it. 

Doctrines. The Churches of Christ regard Christ as 
the founder, head, and Savior of the church. They 
regard the Campbells аз restorers of the primitive 
church. They contend that the word of God is the seed 
of the kingdom. When it is faithfully preached and 
obeyed, without addition and subtraction, it will pro- 
duce true Christians, or a church of Christ. 

The churches consider the whole Bible to be inspired 
by God, but believe that the Old ‘Testament was bind- 
They accept the New Testa- 
of faith and practice. They 
Testament sets forth faith, 


a group of religious 


ing only in earlier times. 
ment as their sole rule 
maintain that the New 
repentance, confession, and baptism as the conditions 
of salvation. Their items of worship, practiced on each 
Lord’s Day, include singing, preaching, contributing 
money, and observing the Lord's Supper. 
Organization. There are about 18,000 independent 
Churches of Christ, with about 15,000 preachers. A 
group of elders presides over each church, and a group 
of deacons serves each. Most of the churches are in the 
southern and southwestern United States, with the 
largest number in Texas and Tennessee. The churches 
conduct extensive evangelical programs. They support 
about 200 workers in more than 50 countries. They also 
operate 4 senior colleges, 10 junior colleges, more than 
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CHURCHES OF CHRIST, NATIONAL COUNCIL OF. 
See NATIONAL COUNCIL or THE CHURCHES or CHRIST 
1х THE UxrrED STATES OF AMERICA. 

CHURCHES OF GOD. A large number of independent 
Christian bodies in the United States use the name 
Church of Сой. These churches do not agree on all doc- 
trines, but most stress sanctification, baptism of the 
Holy Spirit, speaking in tongues, and other Pentecostal 
beliefs (see Provrecosran CHURCHES), Many are funda- 
mentalisti, and believe in the literal interpretation of the 
Bible (sec FuxpAwrNrALISM). The Church of God with 
headquarters in Cleveland, Tenn., is the largest of these 
groups. It was organized in Tennessee in 1886, and has 
congregations throughout the United States and in 56 
other countries. The Church of God in Anderson, Ind., 
organized about 1880, is another large group. For mem- 
bership in the various Churches of God in the United 
States, sec Riticiow (table). 

CHURCHILL, Manitoba (pop. 3,039; alt. 15 ft.), is the 
province's chief port. It lies on Hudson Bay at the 
mouth of the Churchill River, about 600 miles north- 
cast of Winnipeg. See MaNrroma (color map). 

The port is at the northern end of the Hudson Bay 
Railway. This railroad line transports grain and other 
products from western Canada for shipment to Great 
Britain and the European continent. The shipping sea- 
son lasts from July to mid-October. Port facilities in- 
clude government-owned docks, wharves, grain eleva- 
tors, and a system of conveyers. Fort Churchill, where 
Canadian soldiers train for Arctic defense, is about four 
miles from the town. The Hudson's Bay Company first 
built a fur-trading post on the present site of the city 
of Churchill in 1688. See HUDSON Bay, w. L. Morros 

CHURCHILL, JOHN. Scc MARLBOROUGH, DUKE OF. 

CHURCHILL, WINSTON (1871-1917), an American 
author, wrote historical novels and novels about politi- 
cal and economic issues of his time. In Richard Carvel 
(1899) and The Crossing (1904), he treats the American 
Revolution. The Crisis (1901) is set during the Civil 
War. Coniston (1906), deals with political issues of that 
time in New Hampshire, where Churchill lived. The 
book's central character, 
shrewd Jethro Bass, is one 
of Churchill's most memo- 
rable figures. Mr. Crewe's 
Career (1908) deals with 
railroad monopoly; 4 Mod- 
ern Chronicle (1910), with 
divorce; and The Inside of 
the Cup (1913), with the 
churches’ need to modern- 
ize their teachings. Church- 
ill was born in St. Louis, 
Mo. He was graduated 
from the U.S. Naval Acad- 
emy, but never served in 
the navy. Harry H. CLARK 


Winston Churchill 


Brown Bros. 


s Macaulay, Darwin, and his favorite work, Gibb 


SIR WINSTON LEONARD $ 
(1874- ), a British statesman and author, vues 
of the most forceful leaders of World War IT. [ш 
1940, after Germany invaded Norway, he 
prime minister of Great Brita: 
greatest crises in England's his: 
ple only “blood, toil, tears, and 
lead the struggle to preserve d 
as one of the world's most cloqucr 
became a master of the written vor | 
career he published his memoirs of World War [f 
six-volume work entitled 7 he < 
1954). He also wrote the four-voliume A History Г 
English-Speaking Peoples (1956-1951) Churchill wos 
Nobel prize for literature in 1955 Р 
Early Life. Churchill was bor: 
Blenheim Palace, Oxfordshire 
Randolph Churchill, later chancellor of the 
and prominent in the Conservative party. His mg 
was Jennie Jerome, a famous .\incrican beauty, 
Winston was a grandson of the seventh Duke of? 
ough and a descendant of John Churchill, first Duke 
Marlborough, who was famous for his victory in i” 
Battle of Blenheim. See MARLBOROUGH, DUKE Of, 
At the age of 13, Winston Churchill entered Han 
He was graduated in 1895 from Sandhurst, “the 
Point of Britain,’ and was assigned to the Fg 
Hussars, the "Queen's Own" regiment. He serve 
Cuba with the Spaniards, and in India and the 8 
with the British, and won many medals for valon Hi 
began his writing career in India as a newspaper oye 
respondent. In his spare time, he read the classia 
he had neglected in school: the wor!:s of Plato, Aris 


n Nov. 30, 18 
llis father wag 


Decline and Fall of the Roman Empire. He was transla 
to Lord Kitchener's army in Egypt, and fought in Ж 
cavalry charge of Omdurman. 
Before returning to India, Churchill made hisi 
political speeches, wrote two books, and became 
correspondent for the London Morning Post. He res 
from the army and went to South Africa to repo 
Boer War. He was captured by the Boers, but 
made a dramatic escape. Не was not yet 25 years ee 
Beginning of Political Career. After Churchill © 
turned to London in 1900, he turned to politics am 
was elected to parliament as a member of the Соп. 
tive party. He continued his writing, and also lectum? | 
throughout England and the United States. In 190 
he dramatically shifted his political support to ШЕ 
Liberal party, walking from the Conservative 
side of the House of Commons to a seat beside 
Lloyd George. Churchill served as undersecret 
the colonies from 1906 to 1908, the year of his ma 
to Clementine Hozier. When Herbert Henry А 
was named prime minister in 1908, Churchill СШ 
president of the board of trade. He put through $ к: | 
historic reforms that improved working conditions 
factories and mines. He also established labor execs ) 
and trade boards. In 1910, he was made home c" 
and he supported the Parliament Bill to break the W% 
power of the House of Lords over the House 4 
mons. In 1911, the Parliament Bill was passed: ag 
Churchill in World War I. In 1911, Churchill $^ | 
cepted Prime Minister Asquith’s invitation to 


first lord of the admiralty. Churchill was among a 


waton Churchill beco 
sine Minster of Great Brit 
Фе dorkest doys 
Wor Il, With b. 
wination he told his pe 
ords that have bec: 
We shall fight on 
ses, we shall fight on t 


d in the streets 
in the hills; we st 


"== srrender." 


en in England w 
He devoted al 
of “instant 
1 old naval offic 


ay of sailors, shi 


ealized that war was likely 
is energy to getting the navy 
1 constant readiness." He re- 
with young men, increased 
the fleet from coal-burning 
built 18 tankers. He showed 
weapons of war, the subma- 
ilso learned to fly. 
me in 1914, the navy was 
mall. In 1915, after the dis- 
n (his own project, and a 
hill resigned, and his place 
ıes Balfour. Churchill joined 

as a lieutenant colonel. He 


-burning ships, a: 
interest in two пе 
е and the airplane. H 
When World War I 
ly. But the army w: 
mous Gallipoli camy 
ıt humiliation), Chu 
i5 taken by Arthur J 
* British Army in Fran 
pt his seat in parliam« 
E CE becam prime minister of a coalition 
ent in 1916, and in 1917 called Churchill to 
E muni ions. From 1918to 1921, Church- 
: nn үш and air. Не founded the Royal 
Ae e nm (later part of the Royal Air Force). 
ped establis} ат 1. ( hurchill, as colonial secretary, 
dto wm се та of Iraq ша нее 
ай the tile deeds difficult Anglo Trish Treaty, e 
Mus pee s for the Palestine Mandate. 
Er FOR ms Lloyd George's coalition broke up. 
rm ow followed, Churchill lost his seat in 
E. E une an attack of appendicitis. He 
Vommons, no аы with е с 
With hi үрк, and no appendix.” à 
Bude fon, and daughter, Churchill left for 
He worked on Na E There he painted and wrote. 
103-1999), à vi cond volume of The World Crisis 
mote several ne X portrayal of World War I. He also 
In ihe Mul әре articles. K 
8 returned to а of October, 1924, Churchill 
Ыл a liament again, and he rejoined the 
vae party, Stanley Baldwin, the prime gine 
Bu. urchill chancellor of the exchequer. 
post until 1929, when Baldwin was de- 


d 


Karsh, B 


feated and his cabinet left office with him. Churchill 
kept his seat in the Commons. 

In 1931, Churchill lec tured in the United States. He 
returned to England the following year, and began 
work on the volume Marlborough, His Life and ; 
which appeared between 1933 and 1938. During these 
years, Churchill became inc reasingly concerned with 
the threat of Nazi Germany to world peace, although 
at the same time he supported Italy's conquests іп 
Africa. He made speeches in the House of Commons, 
warning of the Nazi menace. 

Prime Minister. On Sept. 3, 1939. World War II 
began. Churchill was called back to the Admiralty, 
which he had left 24 years earlier. In 1940, he suc- 
ceeded Neville Chamberlain as prime minister 
ported by parliament and a coalition cabinet which 
represented all parties, Churchill led Great Britain 
through the grim days when his country stood alone 
against Germany. His cigar and two fingers flashed in a 
“V for Victory" became world-wide symbols of freedom. 

Only a few weeks after the almost miraculous rescue 
of the British forces from the beaches near Dunkerque, 
the Battle of Britain began. Churchill said of the tri- 
umph of the Royal Air Force over the German Luft- 
waffe: “Never in the беа of human conflict was So 
much owed by so many to so few." 

At the height of the Battle of Britain, he made the 
most daring military decision of his career. He ordered 
the only fully equipped armored division that re 
mained in Britain to proceed to Egypt by way of the 
Cape of Good Hope. He reasoned that if the R.A.F .and 
the Royal Navy could not keep the Germans from 
landing in England, then one armored division would 
not save the country. This same division, however, 
could save Suez and the rich oil fields of the Middle 
East. Churchill then built up Britain’s night-bomber 
squadrons, determined to keep open the sea lanes that 
connected Britain with the world. 

Churchill met President Franklin D. Roosevelt of 
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Sup- 


CHURCHILL, SIR WINSTON 


the United States in August, 1941, off the coast of New- 
foundland. The Atlantic Charter, a statement of Amer- 
ican and British policy, resulted from this meeting. In 
December, 1941, after the Japanese attack on Pearl 
Harbor, Churchill conferred with President Roosevelt in 
Washington, D.C., and addressed Congress. , 

The major result of the mectings between Churchill 
and Roosevelt was the establishment of the Combined 
Chiefs of Staff. Roosevelt and Churchill also agreed on 
the necessity for defeating Germany first and holding 
off Japan until the U.S. fleet could be rebuilt. 

In August, 1942, Churchill climbed from an R.A.F. 
bomber to begin the first conference with Marshal 
Joseph Stalin in Moscow. In December, 1943, Churchill, 
Roosevelt, and Stalin, known as the “Big Three,” held 
their first joint meeting at Tehran, Iran. It was there 
that the Allied Powers agreed upon the Normandy 
landing of 1944. 

Churchill had nine meetings with President Roose- 
velt, and they exchanged more than 1,700 messages. 
Churchill had only to pick up the telephone in his 
underground shelter in London to be connected imme- 
diately with the White House in Washington. His last 
meeting with the President was held at Yalta, where 
they again conferred with Stalin. Together, these three 
leaders wielded tremendous military and political 
power. But later events showed that the aims and poli- 
cies of Churchill and Roosevelt were in direct opposi- 
tion to Stalin's plans for world conquest. 

Leader of the Opposition. Great Britain held its first 
general election in 10 years on July 5, 1945, during the 
time between V-E Day and V-J Day. Churchill, as 
head of the Conservative party, was decisively defeated. 
Clement Attlee, head of the Labour party, became 
prime minister. Churchill took the post of leader of the 
opposition in the House of Commons. 

Prime Minister Once More. The Conservatives de- 
feated the Labour party in the general elections of 1951. 
Churchill again became prime minister, Because the 
country was faced with serious economic problems, 
Churchill reduced his salary and the salaries of his cabi- 
net members. He told the people that, in order to build 
up the country’s defenses, they must follow strict 
economy in years to come. In 1953, Queen Elizabeth II 
made Churchill a knight of the Order of the Garter, 

End of an Era, On April 5, 1955, Churchill resigned 
as prime minister. He was succeeded by his long-time 
protégé, Sir Anthony Eden. Queen Elizabeth II of- 
fered Sir Winston a dukedom, but he declined the 
honor. He preferred to remain in the House of Com- 
mons, where he had served for nearly 50 years, instead. 
of entering the less powerful House of Lords, In 1945, 
after the World War II victories, he had refused an 
earldom. Sir Winston planned to collect his papers and 
writings for a memorial library. His works include 
A Roving Commission (1939), an autobiography; The 

Eastern Front (1931); and Great Contemporaries (1931), a 
collection of essays on world leaders, Many of his 
speeches appear in While England Slept (1938); Step by 
Step (1939); Blood, Sweat, and Tears (1941); Into Battle 
(1941); and in his six-volume history of World War II. 
He also became known for his paintings. с.т. Mowar 

See also Great BRITAIN (History); WorLD War Il. 
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CHURCHILL RIVER flows through the Provinces gf 
Saskatchewan and Manitoba in western Canada. and 
empties into Hudson Bay. For location, see CANADA 
(color map). The Churchill, almost 1,000 miles les 
drains an area of about 115,000 square miles. The 
was named for John Churchill, the third govemor 
the Hudson’s Bay Company. 

The landlocked mouth of the Churchill River gives 
Churchill, a port in northern Manitoba, the bes 
ural harbor on Hudson Bay. The river served 


as an 
important trade route from 1688 to 1782, during the 


period of the Canadian fur trade. Small boats can use 

the Churchill for most of its length, but must n 

taged around rapids and waterfalls W. L. Моке 
CHURCHILL WEAVERS. See Ke~ rucky (Crafts). 
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CHURN is a container in which butter is made from 
milk or cream. The rapid stirring of milk or cream ina 
churn causes the fat particles to separate from the liquid 


and gather into lumps. The earliest churns were made 
of goatskins with the hair side out. The milk was 
poured into these skin bags and beaten or swung until 
butter formed. 

Later, small hand-operated churns came into use in 
farm homes. Most such churns were cylinders of hard, 
close-grained wood. Hand churns in farm homes today 
are usually made of glass, with a revolving dasher oper- 
ated by a handle like that of an seater. Some small 
churns are run by electricity. The large machine-driven 
churns in creameries are made of metal or of wood lined 
with glass. Some large churns knead or work the butter 
after it is churned. 

Barrel churns are operated by a crank that turns the 
churn end over end. The butter is thrown on the barrel 
sides and can be seen through a зг :!l glass window in 
the cover of the churn. Another type of churn that is in 
common use stirs the milk or cream by rocking back 
and forth like a cradle. J- BROWNLEE DAVIDSON 

See also BUTTER. 


A Huge Automatic Churn in a commercial creamery turns od 


large quantities of butter in a short period of time. Co. 
De Laval Separator 


QIURUBUSCO, BATTLE OF. See Mexican Wan 
al Battles) 
HYLE. See LYMPH. 
YME. See DIGESTION. 
САМО, CHAH noh, COUNT (1903-1944), GALEAZZO 
served as Italy’s foreign minister from 1936 to 
He also was a m« mber of the Fascist Supreme 
a Ciano turned against his father-in-law, Dic- 

» Benito Mussolini, after Italy surrendered to the 
hal Pietro Badoglio, Mussolini's 
ү. removed о from office. A few months 
г he was executed for treason under orders from Adolf 

+ Ciano was born in Leghorn, Italy, and married 
Mussolini's daughter Ed la in 1980. R. Jons Rati 

CIBBER, COLLEY. See PoE ALEXANDER. 

CIBOLA, SEE boh lah. SEVEN CITIES OF. The Span- 

conquerors of Mexico came to believe in asort of fairy 

¢ concerning seven wonder ful cities in what is now 

г southwest United States. These cities were said to 
ave great riches. One сх ion set forth for the cities, 
d by a Negro named éban, who swore he had 
there after his ship foundered on the Texas coast. 
d ће conquerors to the seven Zuñi Indian villages 
‚ area where Gallup, N.M., now stands. In 1540, 
he explorer Francisco Coronado started with his army 
ёх the fabulous cities. He, too, found only the simple 
Indian settlements. The only jewels the Zuñis had were 
uurquoises, not the emeralds Coronado had hoped to 
find. RUTH M. UNDERHILL 

See also CORONADO, \NCISCO VASQUEZ DE. 

CICADA, sih KAD uh, is an insect that has small, 
brisilelike antennae and two pairs of thin, thickly veined 
wins. Most cicadas live in tropical and subtropical 
countries, but many live in North America. 

Kinds of Cicadas. The most common American 
Cicada is the 77-year locust, or periodical cicada, which 
lives mostly in the Eastern states. It has a life span of 
T. in the Northern states, and 13 years in the 

em states. The 17-year locust is not related to the 
me locusts, which are grasshoppers. The adult peri- 
odical cicada is a dark insect with a stout body about 
ches long. It has orange-colored eyes, legs, and 
veins, Several groups, or broods, of the periodical 
a ле United States. They hatch at differ- 
min us, periodical cicadas appear In some 

y in almost any year. But the next appearance In 


à particular > H 
Particular location will usually not be for 13 or 17 
more years, : 


sin 1943. Ma 


tin 
Wing 
icad 


= 


ki se and green harvest fly, or dog-day locust, is a 
h 9 cicada that lives for two years. It is often called 
£ two-year locust, 


5 


Eos cicadas produce a peculiar buzzing 
abdomen. Т} шишке membranes located inside the 
seles, ран membranes are operated by special 
of the dev believe that this sound is the mating 
be heard S E. The shrill, monotonous sound may 
mer months Al from trees all day during the hot sum- 
uce a К alge number of male cicadas can pros 
Produce de Sound. Some kinds of cicadas also 
s Sounds, including chirps and clicks. 

shrubs, Т F) hed their eggs in the twigs of trees on 
Utin iis bs ace the eggs in small holes that o 
cir abdomen с of a sawlike organ at the end о 

d cultivated cadas can do much damage to wild 
ed trees, The holes the female cicada makes 


mu: 


Cicada Nymphs burrow into the ground after they hatch and do 
not emerge, above, until 13 or 17 years later in the spring 


Cornelia Clarke; John E. Spangler 


The Insect immediately climbs a tree trunk, sheds its skin, and 
emerges with pale wings that quickly grow strong and colorful. 


Several Hours After the Cicada Leaves Its Shell, above, 
it takes on brilliant red, white, green, or brown markings. The 


adult cicada, below, mates and then dies before winter. 
Cornelia Clarke; Black Star 
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CICELY 


in the twigs weaken them so that they sometimes 
berak off 

The eggs hatch in a few days. Young cicadas have 
no wings and are called amps. They drop to the 
ground as soon as they hatch, and tunnel several inches 
below the surface of the earth. They stay underground 
until they are mature. The mature nymph of the peri- 
odical cicada comes out of the ground in the spring of 
its thirteenth or seventeenth year. It climbs onto a tree 
or shrub and sheds its skin, emerging as an adult. The 
mates and females mate, and the females lay their eggs. 
The adults die before winter. 

Scientific Classification. The cicada belongs to the 
order Hemiptera. It is in the suborder Homoptera. Cicadas 
make up the family Cicadidae. The periodical cicada is 
genus Magicicada, species septendecim. R. E. BLACKWELDER 

See also HOMOPTERA 

CICELY, S/S uh lih, or CHERVIL, is a perennial Euro- 
pean herb of the parsley family. It is sometimes called 
sweet cicely, or sweet chervil, because of its fragrant leaves 
which smell much like anise. Cicely grows about 3 feet 
high and has downy gray leaves and small white flowers. 
The Scottish people call it myrrh. The roots and seeds 
are used for flavoring. Europeans use the leaves in soups 
and salads. In the United States, the name sweet cicely 
is given to members of a closely related group of herbs 
used for seasoning. 

Scientific Classification. Cicely is a member of the fam- 
ily Umbelliferae. It is classified as genus Myrrhis, species 
odorata. American sweet cicely is classified as Osmorhiza 
longistylis. HAROLD NORMAN MOLDENKE 

CICERO, SIHS er oh, Ш. (pop. 69,130; alt. 606 ft.), 
is a residential and industrial suburb just west of 
Chicago (see ILLıxors [map]). It has over 100 factories. 
The largest plant is that of the Western Electric Com- 
pany, which produces telephone equipment, broad- 
casting systems, and other communications devices. 
Cicero attracted settlers before the Civil War, and was 
incorporated as a town in 1867. The city has a mayor- 
council form of government. PAUL M. ANGLE 

CICERO, 5/55 uh roh, MARCUS TULLIUS (106-43 B.C.), 
was a distinguished Roman orator and statesman. He 
believed sincerely in the republican form of government, 
and fought hard to save the dying Roman Republic. 

Cicero was born at Arpinum of a well-to-do family. 
He studied law, oratory, Greek literature, and philos- 
ophy at Rome and in Greece. He won his first fame 
and riches as a defense 
lawyer. His chief role as 
prosecutor was in repre- 
senting the people of Sicily 
against Gaius Verres, rob- 
ber-governor of the island. 
Cicero's attack was so ef- 
fective that Verres went 
into exile without awaiting 
a verdict. 

Political Career. Cicero 
gained the office of praetor 
in 66 в.с. and consul in 63 
B.C. As consul, he crushed 
the conspiracy of Catiline 
against the republic; his 


Marcus Tullius Cicero 
Bettmann Archive 


greatest speech at this time \ 
Against Catiline" (see Сатих 
Ciccro was not well-liked by :! 


vas his “Fise Ø 


с conservative 


but he refused to join Julius Caesar, Por 
Crassus in the First Triumvirate in 60 p.c. (see Ti 
VIRATE). Аз a result, he was banished from Rome 
58-57 в.с., and played only a small role in the sa 


between Caesar and Pompey. Не 
essays on philosophy, oratory, 
theology. These have had great influence og m: 
writers. His letters, of which almost 1,000 survive g 
an excellent picture of the times, and reflect his fetisa 
and cultured outlook. 

Caesar and Cicero were reconciled after 


turned to WHE 
political theory asii 


defeat at Pharsalus in 48 в.с. Bu! Cicero approved 
Caesar's murder, and for a short (ime in 44 nc he 
real, though unofficial, leader of the Senate. He laund 


a great attack on Mark Antony i: erc 
known as the Philippics, which drove Antony oura 
Rome. But Cicero's triumph was short-lived, and ii 
attack caused his downfall. $0 

In 43 в.с., Octavian (later the Emperor Ай йш | 
Antony, and Marcus Aemilius Lepidus formed the See 
ond Triumvirate. Cicero was onc of many they ei 
demned to death. While trying to escape from his he 
at Tusculum, he was slain. d 

His Place in Literature. Cicero ranks among the grate 
est of ancient writers, and his eloquent orations are us 
surpassed in Roman literature. He was responsible 
developing a style in Latin prose that has become й 
basis of literary expression in the languages of BOE — 
His orations have been among the most commonly” 
studied Latin works. Ситка б. STE 

See also CAESAR, Garus JULIUS: ORATORS AND ORM 
TORY (Greek and Roman Orators); POMPEY THE GREAT 
Roscius, Quintus. 

CID, sihd, THE (1040?-1099), is onc of Spain's national” 
heroes. His real name was Roprico Diaz. The 
comes from the Arabic El Seid, meaning the lord, The 
Cid served in the army of Sancho II of Castile. When 
Sancho was murdered, his hated brother Alfonso be 
came king and banished The Cid. The Cid then gath — 
ered a small army and became a soldier of fortune: 
fought for anyone who hired him, whether Christian i 
Moor. In those times, the Moors held a large part of | 
Spain. Soon The Cid gained great power and wealth. 8 
1094, he conquered Valencia from the Moors. 

The Cid's story became a legend in The Pom of th 
Cid, written about 1140, and in many later ballads. 
story also inspired a drama by Pierre Corneille and an 
opera by Jules Massenet. The Cid was born near 
gos, and is buried there (see Buncos). Artur М 

CIDER is the fermented, or partially fermented, v 
of apples. Fully fermented apple juice is 
cider or extra dry cider, and contains 2 to 7 pet cent 
alcohol. Late apples or winter varieties make the 
cider, because they have higher fruit-sugar content 
superior flavor. The apples are first crushed (0а, р 
then subjected to pressure in a cider press to obtain ! 
juice. The unfermented juice of apples is apple JU! e 
frequently miscalled sweet cider. Fresh apple juice 89? 
sweet for several days under refrigeration. It maybe sd 
pasteurized at a temperature not exceeding 160 F, 
bottled for later use. Warren Н. HS 

See also VINEGAR. 


yane FWAY gohs (pop. about 53,000), 

pping port on Cuba’s southern 
east of Havana. Cienfuegos 
wt 10 miles lor and 2 miles wide. Harvard 
a botanical garden nearby for 
For location, sec CUBA 


" gincipal sugar- 


es 230 miles 5 


maintains 
of tropical plants. 


D. Oris P. STARKEY 


‚ JUAN DE LA. Sce HELICOPTER (Pioneer 


small, tight roll of cured to- 
leaves. The word cigar comes from the Spanish 
In 1492, Christopher Columbus and his men 
шй the people of the West Indies islands smoking 
де cigars. They used these carly cigars in tribal cere- 
paies. Cigars are made Dy binding together a number 
bacco leaves. The inner leaves, called filer, are 
«ed with another lea! called the wrapper. The fin- 
shed cigar is tapered at both ends. 


мето) 
OGAR, siå GAHR, is a 


к 


Roy FLANNAGAN 
See also ТовАССО. 
CIGARETTE, szuc uh REHT, is a roll of shredded 
bacco wrapped in paper. Virtually all cigarettes 
moked in the United States are “domestic blends.” 
„ are made of flue-cured Bright tobacco (grown in 
North Carolina. South Carolina, Georgia, and 
and Burley tobacco (grown in Kentucky and 
ennessec). They also have small amounts of Mary- 
wd and Turkish leaf. The blend is usually sprayed 
i flavoring and a hygros opic, or moisture-retaining, 
иси. People throughout the world know this product 
ж the “American cigarette.” 


Cigarette smoking became common among Euro- 
vans after French and British soldiers adopted the habit 
om Turkish officers during the Crimean War of 1854- 
56. Hand-olled cigare:tes achieved limited popular- 
fy in the United States between 1855 and 1885. They 
tained either strai Turkish tobacco, straight 
ht tobacco, or a blend of the two. The automatic 
К 853 machin was perfected in Durham, 
‚ in 1885. Cigarette companies introduced do- 
та я blends about 30 years later. Americans smoke 
E E Es cigaret ies a month. Roserr К. HEIMANN 
Ba Tonic ANCER (Possible Causes); FILTER; Nico- 
QUA, STE i 
mpi E ih uh, are tiny, hairlike bits of proto- 
eder E from certain kinds of cells. Cilia are 
xS iim and move constantly. They can be 
i wavy. E ue scope. The motion of some cilia 
lle wind Oth ike that of a field of wheat swaying in 
then оа er cilia bend into the shape of a hook, 
E oen 
eat, win га cells of the membranes of the nose, 
in these organs үш The wavy motion of the cilia 
and keeps the d es out dust, bacteria, and mucus, 
ofa clam fan ш clean. Cilia in the mouth. cells 
Almost all one "e of water and food into the animal. 
Cilia that se -celled animals and many bacteria have 
Кошо Serve as sense organs and provid eans of 
omotion, provide a m 


Se 

ОШАК отогон (The Ciliates). 

CIMABUE USCLE. See Eye (The Eyeball). 

13022) an It Шер mah BOO ch, GIOVANNI (1240?- 

U the city ars painter, was the first famous painter 

Florentine i Florence. He began an era of famous 
шаһ painters that included Leonardo da Vinci. 


abue's 
art does not show obvious originality. He 


Anprew Conway Ivy 


National Gallery of Art. Washington, D.C.. Mellon Collection 
A Painting of Christ by Cimabue. This is the center ponel 
of his Christ Between Saint Peter and Saint James. 


painted іп a traditional style based on the medieval art 
of the Byzantine Empire, and used little of the realism 
of the later Florentine painters. His faces and figures 
are the formalized types of the Byzantine period. But his 
works have great personal force and effect, even 
though the forms are traditional. See Рліхтіхо (The 
Renaissance in Southern Europe). 

Five or six of Cimabue's works exist today. The most 
famous include the altarpiece of the Madonna and 
Child with Angels in the Uffizi Gallery in Florence, and 
frescoes of a similar subject and of the Crucifixion in the 
church of St. Francis at Assisi. These works show great 
power and grandeur, and the Crucifixion combines 
those qualities with dramatic impact. 

Cimabue owes much of his continued fame to his 
mention by Dante in the Divine Comedy. Dante noted 
that Cimabue’s fashion had declined and was replaced 
by the more realistic style of Giotto. Сконто GILBERT 

CIMBRI, SIHM bry, were the first Teutonic invaders 
of Italy. They began a southward movement toward the 
lands of the Roman republic many years before the 
great German migrations. In 113 B.C, they met and 
defeated a Roman army near Noreia, in modern Carin- 
thia. Turning westward, they entered Gaul. In 105 B.C. 
they wiped out two Roman consular armies near Arau- 
sio (Orange). The Cimbri were then in а position to 
strike a powerful blow against Rome, but they failed to 
follow up their advantage. When they finally turned 
south to join the Teutons in crossing the Alps and at- 
tacking Italy, Rome had had time to get ready. Power- 
ful armies under the great commander Marius awaited 
the Teutons in southern Gaul. Marius overwhelmed 
them at Aquae Sextiae (Aix) in 102 B.C., then recrossed 
the Alps to cut off the Cimbri, who were pouring into 
northeastern Italy. In a terrible battle near Vercellae 
in 101 B.C., the Romans under the command of Marius 
killed 65,000 Cimbri. WILLIAM Scorr FERGUSON 

See also MARIUS, GAIUS. 
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CIMMERIAN 


CIMMERIAN is the name given to two peoples, one 
dary and the other real. The legendary Cimme- 
папа were a race mentioned by Homer. They lived on 
the shores of the ocean in an indefinite Far West. The 
historical Cimmerians lived along the northern shore 
of the Black Sea. Late in the 700’s в.с. they invaded 
Asia Minor, then tumed west against the Greek cities 
of the northern coast and the Phrygian kingdom. For 
nan a hundred years they lived as robbers and 


more 

marauders in Asia Minor before being killed or absorbed 

into the population C. Baavromp WELLES 
CIMON, SY mun (5072-449 в.с.), a naval hero and 


statesman of ancient Athens, won a famous victory over 
the Persians at the Eurymedon River about 468 B.C. 
But, as leader of the aristocrats, he was banished from 
Athens in 461 в.с. by Pericles, the democratic leader 
(see Prsuictes). He returned 10 years later and led ап 
attack on the Persians in Cyprus. This campaign won 
Athens a favorable peace. Cimon was the son of Mil- 
tiades, the Greek hero of the battle of Marathon (see 
MILTIADES) C. Branroro Wertes 

CINCHONA, sin KO nuh, or CHINCHONA, is a group 
of valuable South American trees and shrubs. The bark 
of the cinchona is used to make the drugs quinine and 
cinchona, with which doctors treat malaria. The cin- 
chona is an evergreen and belongs to the madder family. 
Cinchona plants were first found in Peru and Ecuador. 
They are now grown in India and the Orient, and 
in tropical America. The fragrant flowers are rose or 
purple in color, and look like lilac blossoms. 

Scientific Classification. Cinchona belongs to the fam- 
ily Rubiaceae. 

See also Brrrers; QUININE. 

CINCHOPHEN. Sce Aropr 

CINCINNATI, Ohio (pop. 50: 


HAROLD NORMAN MOLDENKE 


550; met. area, 1,071,- 
624; alt. 550 ft.), is one of the industrial and commer- 
cial centers of the Middle West. It was named for the 
Society of the Cincinnati, a group of officers who served 
in the Continental Army during the Revolutionary 
War. General Arthur St. Clair, a member of this organi- 
zation, gave the village its name when he took com- 
mand of nearby Fort Washington in 1790. 

Early in its history Cincinnati became known as 
The Queen City of the West, because it was enthroned on 
beautiful hills and terraces which rise high above the 
north bank of the Ohio River. The city is also some- 
times called The Gateway to the South. Many river 
steamboat and railroad lines lead from Cincinnati to 
southern markets. 

Location, Size, and Description. Cincinnati lies mid- 
way between the source of the Ohio River at Pittsburgh 
and the mouth of the river at Cairo, Ill. The Big Miami 
and the Little Miami rivers flow into the Ohio on either 
side of Cincinnati. The northernmost part of Kentucky 
lies across the Ohio River from Cincinnati. Because of 
its location, the city has been described as “the most 
northerly southern city and the most southerly northern 
city.” For location, see Ono (color тар). — 

д Cincinnati is second only to Cleveland in population 
in the state, and ranks 215% in the United States. 
Cincinnati covers an area of about 75 square miles. 

The streets of Cincinnati rise up from the river front 

by way of a series of terraces, or plateaus. The whole- 
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sale and manufacturing sections cover the lower temas 
which ranges from 50 to 65 feet above the low water 
mark of the Ohio River. The business district occuper 
most of the second terrace, which rises from 50 to Ий 
feet. The business district centers around Fountain and 
Government squares. The residential sections lie mainly 
on steep hills which rise to about 460 feet above the 
low water mark. 

The Cincinnati metropolitan area includes Hamilton 
County in Ohio, to which Cincinnati belongs, and 
Campbell and Kenton counties in Kentucky, just across 
the Ohio River. The Ohio suburbs include Norwood. 
Saint Bernard, College Hill, Mount Healthy, Marie 
mount, Reading, Lockland. Wyoming, Glendale, and 
Cheviot. The Kentucky cities, which are connected 
to Cincinnati by four bridges across the Ohio, include 
Dayton, Bellevue, Ludlow, Covington, Newport, and 
Fort Thomas. Ч 

The People. The first settlers оп the site of Cincinnati 
were persons from New Jersey and other eastern states 
who joined the westward movement of settlement m 
1788. Some also came from Kentucky. In the 18908 
Cincinnati acquired its reputation as a German at 
Thousands of Germans fled political persecution M 
Europe and settled in the city. In the 1840s, many 
Irish immigrants, forced to leave their homeland be 
cause of the potato famine, came to Cincinnati. More 
than 95 per cent of the present population is made up 
of native-born Americans. Negroes represent slightly 
more than 15 per cent of the population. — . i 

Education and Cultural Life. The Сіпсіппаб Наші 
ton County school system includes over 150 public 
schools, several colleges and technical schools, and 00 
universities. The University of Cincinnati was the i cd 
city-owned and operated university in the Unit 
States. Other institutions of higher learning m 
cinnati include Our Lady of Cincinnati College # 
Xavier University. 

The Cincinnati Public Library with its 40 brancha 
circulates about 4,000,000 volumes every yeat- The s 
Museum, formerly the home of William Howard T a 
houses displays of paintings and art objects. The U^ 
cinnati Art Museum, in Eden Park, has more than 
rooms of famous art work, ranging from ancient i 
tian sculptures to American Indian pottery: 
museum’s academy offers classes in the arts. 


2 = [: 
Fairchild Aerial Surveys 
Gacinnati’s Business Distriet is built on a plateau that 
tes above the city's wholesale and manufacturing sections. 


The Cincinnati Symphony Orchestra is famous 
thoughout the world of music. It performs at Music 
Hall. Cincinnati offers summer opera at the Zoological 
Garden, The city has two conservatories of music. 

Recreation. Many excursion boats operate on the 
Ohio River during the summer. A favorite recreation 
sot with children is the Zoological Garden, which has 
one of the largest collections of wild-animal life in the 
United States. The Cincinnati Redlegs, the nation’s 
fist major league baseball team, represent the city in 
professional sports. 

Parks and playgrounds cover over 3,600 acres. Eden 
Park has 185 acres of rolling hills, a small lake, and a 
lage conservatory with unusual displays of flowers and 
plants. Ault Park features open-air dancing. The city 
also maintains about 70 neighborhood playfields. 

Interesting Places to Visit in the city include: Carew 
Tower, at Vine and Fifth streets. It is one of the three 
tallest buildings in Ohio. with 48 stories. It also ranks 
3 the tallest building in the city. 

Coney Bland, a 148-асте park on the Ohio River and 
a Como. The park has an amusement park for 

теп, one of the world’s largest swimming pools, 
ко sports fields, and a ballroom. 
bison an Cemetery, regarded as one of the most 
Mi T beautiful burial grounds in the nation. Its 
жы ave been carefully landscaped. 
world’s Je Sn Commerce. Cincinnati is one of the 
tards, БА; Ing producers of machine tools, playing 
EN 1P, and electrotypes. The city also makes air- 
оа parts; athletic goods; automobiles; 
sons for a, us and truck bodies; automatic transmis- 
ucts; fans: utomobiles; chemicals and chemical prod- 
dustrial с tO Cincinnati factories make 
се fete шегу, leather goods, metal cans, metal 
Viion sets ‚е plastic products, radios, tele- 
tings, ey *xüles and clothing, valves and pipe fit- 
Watches. The meat-packing industry and 


printi Qm innati 
14.8 and publishing are also important. Cincinnati 
industrial plants. 


las 
More than 1,800 


incinnati i : Я j 
val fade is the nation’s largest bituminous (soft) 
tons of bi Center. It handles more than 35,000,000 


f bitum; 
bituminous coal each year. The coal is shipped 


CINCINNATI, UNIVERSITY OF 


by railroad and also by barge on the Ohio River 

Transportation. Most heavy traffic between the 
north-central states and the South passes through Cin- 
cinnati. Cincinnati Union Terminal is one of the finest 
railroad stations in the country. И serves eight major 
railroad lines. The city owns and operates the Cin- 
cinnati Southern Railway, which runs from Cincinnati 
to Chattanooga, Tenn. Five scheduled airlines serve 
the Greater Cincinnati Airport which lies їп Boone 
County, Kentucky, 10 miles away 

In early days, Cincinnati was a busy river port, with 
many huge side-wheel and stern-wheel steamers bring- 
ing cargoes from the South. The Ohio River is still 
used for heavy freight such as coal, lumber, and iron 
Steamers provide excursion service between Cincinnati 
and Louisville and other river ports. 

Communication. Cincinnati has two daily news 
papers, the Enguirer and the Post. More than 30 subur- 
ban papers, including weekly and special interest 
papers, are also published. The city has eight radio 
stations and four television stations. In 1955, Cincinnati 
became the first city in the United States to have a 
licensed educational television station (WCET). 

Government. Cincinnati adopted the city-manager 
form of government in 1926. The city manager is select- 
ed by the nine members of the city council, which also 
elects one councilman as mayor. Cincinnati is the seat 
of Hamilton County. 

History. A party of pioneers who came down the Ohio 
River in 1788 established the first permanent settlement 
on the site of Cincinnati. The settlement grew rapidly 
after Fort Washington was built nearby. In 1802, Cin- 
cinnati was chartered as a town. It received its city 
charter in 1819. By 1850, Cincinnati had become the 
greatest pork-packing center in the country. The hogs 
were driven on foot from Ohio and Indiana farms to 
the Cincinnati slaughterhouses. The meat was shipped 
on the Ohio River. 

During the Civil War, Cincinnati became a refuge 
for runaway slaves. Harriet Beecher Stowe gathered 
much material for her famous story, Uncle Tom's Cabin, 
in Cincinnati. The completion of the first part of the 
Miami and Erie Canal in 1827 had much to do with the 
city's growth. It helped local commerce and provided 
power for industry. 7 JAMES HL ROATA 

See also Fire Ficuinc (History of Fire F ighting). 

CINCINNATI, SOCIETY OF THE, is thc oldest military 
organization in the United States. онаи Ee Con- 
tinental Army founded it in 1783. George Nashington 
served as its first president. The name Cincinnati comes 

Lucius Quinctius Cincinnatus. 


m the Roman ruler itus 
E. Ohio, was named for the society. 


The city of Cincinnati, n j sty 
The organization restricts membership to male descend 
ants of commissioned officers in the аза дау ог 
setts Ave. 
uarters are at 2118 Massachu: 
bue W. Curtis CARROLL DAVIS 


.. Washington 8, D.C. [ ) 
NM ONNAN UNIVERSITY OF, is a coeducational 


school in Cincinnati, Ohio. In 1870, it jer the x 
municipal university in the United чүш mend 
its older units, such as the college of met vus m. 
founded in 1819. The university offers more tha г Б 
degrees. For enrollment, see UNIVERSITIES 


COLLEGES (table) WALTER С. LANGSAM 
OL; . 
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CINCINNATUS, LUCIUS 


CINCINNATUS, siv sih NAY tus, LUCIUS QUINC- 
TIUS (519?-439? в.с.), a Roman statesman and general, 
ranks as a model of patriotism in the legends of the 
Roman Republic. The Romans praised him for his 
modesty and for his willingness to give up power once а 
crisis ended 

In 458 в.с., the Aequians, a tribe of central Italy, 
blockaded and threatened to destroy a Roman army. 
The Senate sent messengers to tell Cincinnatus that he 
had been chosen chief of state. Quickly organizing his 
troops, he surrounded and defeated the enemy. Then he 
marched his army back to Rome and resigned as chief 
of state. In 439 B.C., the Senate again gave Cincinnatus 
absolute power. But he held it only as long as necessary, 
about 21 days. 

George Washington has been referred to as “the 
American Cincinnatus” because he refused office after 
his second term. The name of the city of Cincinnati is 
the plural form of Cincinnatus. Tuomas A. BRADY 

CINDERELLA is the beautiful but mistreated heroine 
of a fairy tale. Her stepmother and jealous stepsisters 
leave Cinderella at home when they go to the prince’s 
ball. But Cinderella’s fairy godmother turns a pumpkin 
into a coach and mice into horses, and dresses Cinderella 
in a beautiful gown and dainty glass slippers. She warns 
Cinderella to leave the ball by midnight. 

The prince falls in love with Cinderella, and she for- 
gets the time. Fleeing from the ball as the clock is 
striking 12, she loses one glass slipper. The prince finds 
Cinderella by trying the tiny slipper on every girl in 
the kingdom. A similar story is told from China to Peru. 
Our version is adapted from Perrault’s Cendrillon (see 
PERRAULT, CHARLES). 

CINEMA. See Motion PICTURE. 

CINEMA SCOPE. See Morton Picture (Wide-Screen 
Processes; Competition with Television). 

CINERAMA. See Motion Picrure (Wide-Screen 
Processes). 

CINERARIA, szN uh RAY rih uh, is a group of small 
herbs that belong to the composite family. They grow 
wild in the Canary Islands, but are cultivated in gar- 
dens throughout the world. The flowers are usually 
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Cineraria Blossoms, The name, from the Latin word for ashes, 
was given because the lower leaves have the color of ashes. 


W. Atlee Burpee 


purple, red, or purple and white, with dark ce 
Cinerarias are easily grown from seed. They mak 
window plants, but must be grown at a temp 
of less than 65°F. 

Scientific Classification. Cinerarias belong to the fam 
ily Compositae. The florist’s cineraria is genus эх 
species cruentus. 

See also Composire FAMILY. 

CINNABAR, SZN uh bahr (chemical formula, Hgs 
is the most important ore of mercury. It is a heavy c 
pound of mercury and sulfur. Cinnabar is usually fo 
in bright-red earthy masses, and sometimes in crys 
It is abundant in Spain, California, and China. Ап. 
cial cinnabar may be formed by purifying a mixture of 
sulfur and mercury. It is brighter red than the native 
cinnabar, and when used in paini is called vermilion 
See also MERCURY (element); Міхна, (color picture, 
Red Cinnabar); VERMILION. A P 


DONALD Угуу 


American Spice Trade Assoc 
Bark of the Cinnamon Tree must be carefully peeled off in 
long strips, left. It curls into rolls when it dries, right. 


CINNAMON is a spice used in cooking and in flavor- 
ing candies. It has a pleasant taste and odor. Cinnamon 
is made from the inner bark of branches of the cinnamon 
laurel tree, which grows in Ceylon, Malabar, and other 
tropical regions. It grows as high as 20 to 30 feet, and 
has oval leaves and tiny pale-yellow flowers. The fruit 
of the cinnamon laurel is shaped like an acorn. 

Cinnamon trees grown for their bark are usually kept 
small, or dwarfed. This is done by cutting the tree co 
to the lower buds. The bark of the lower branches 8 
peeled for use as cinnamon. In Ceylon, the bark is ust 
ally peeled in April and November. As the bark dries 
it curls up and turns light brown. The bark is divided 
according to quality by people who taste samples. 1 
it is packed into go-pound bundles for sale. 

An oil is also prepared from the leaves, fruit, and the 
root of the cinnamon plant. The thick, fragrant oil from 
the fruit was once used to make candles for the king 9 
Ceylon. The oil of the cassia plant is often used in pag 
of cinnamon oil. Cassia bark sometimes replaces cnn’ 
mon bark. 


Scientific Classification. The cinnamon tree к 
to the family Lauraceae. It is genus Cinnamomum, ko. 
zeylanicum. HAROLD NORMAN MOLDEN 

See also Cassia; LAUREL. of 

CINQUEFOIL, SINK foil, is any one of a group d 
plants that belong to the rose family, About 250 E 
of cinquefoils grow in most cool and cold MEE 
throughout the world. These herblike plants may Ё 


‚ or close to the ground in creeping fashion. The 
or more leaflets. Because of the 
plants are sometimes called 


ves have three, five, 


rm T : 
of their leaves. the 


ba 2 ш 1 r 
me or false strau berry. The bright yellow or white 
bosoms of the cinquefoil grow in loose clusters, Some 
“re American kinds of cinquefoil are troublesome 


weeds to gardeners and farmers. 
Scientific Classification. The cinquefoils are members 


f the rose family, Rosaceae. They make up the genus 

4 EARL L, CORE 
CIO. See CONGRESS 0! INDUSTRIAL ORGANIZATIONS. 
CION. See GRAFTING 


CIPANGO. See Jara» (Foreign Relations). 

CIPHER. See CODES AND CIPHERS. 

CIRCASSIAN, sir K-i SH un, is the name of a people 
ving on the northeast shores of the Black Sea. They 
are called Cherkesses by the Russians and Turks, but 
their word for themselves 18 Adighe. The Circassians are 
les round-headed than other Caucasians, and are the 
tallest and darkest of the peoples of Caucasia. They are 
related to the Bulgarians. Romanians, and Ukrainians. 
The Circassians have always been noted for the fierce- 
ness of their warriors and the beauty of their women, 
who are often called “Circassian belles.” Circassian 
women were once sold into Turkish and Persian harems 
by their fathers. Upper-class Circassians are Moslems. 
The lower classes practice a mixture of paganism and 
Christianity, 

Sce also CAUCASIA. 

CIRCE, SIR se, a beautiful enchantress in Greek 
mythology, had the power to turn men into beasts. She 
lived on an island in ihe Mediterranean Sea. When 
Ulysses landed on her island, Circe turned most of his 
men into pigs and drove them into a pigsty. But the 
god Mercury had gives Ulysses a magic herb which 
protected him from Cire в power (see Mercury; ULYS- 
s). Ulysses forced Circe to give his men their human 
form again. 

After that, Circe became friendly. She loved Ulysses, 
and persuaded him to stay with her on the island for a 
year. When he prepared io leave, she warned him about 
the dangers that awaited him, and told him how to 
overcome them. For example, Circe told Ulysses how to 
= the island where the Sirens lived by stopping his 

їз ears with wax. Josera FONTENROSE 

See also Opyssry; SCYLLA. 
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Cir 

Эра 9 Character in Greek Mythology, is said to have 
agic powers which enabled her to change men into animals. 

From the painting by Burne-Jones 


CIRCLE 


CIRCLE is a closed curve on a plane. All points of the 
curve are the same distance from a point within called 
the center. Many common objects have a circular shape, 
including rings, hoops, and wheels. Artists often use 
circles in designs and ornaments. You can easily draw 
a circle with an instrument called a compass. A compass 
looks like a pair of scissors with a pencil where one point 
should be. To draw a circle, place one point of the com- 
pass at the point chosen as the center, and rotate the 
pencil around it. 

2 Parts of a Circle. Sometimes people use the word 
circle to mean the area inside the curve. They call the 


PARTS OF A CIRCLE 
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curve itself the circumference. The length of the curve is 
ce. An arc forms part of the 


also called the circumferen 1 
circumference. It may be of any size. x 

A chord is à straight line between two points on the 
le. If a chord goes through the 


circumference of a circ! h s t 
center, it forms a diameter. A diameter is the longes 
, 


chord of a circle, and divides the circle into two equa 


arts called semicircles. : 
The radius is the distance from the center to the cir 


E 1 diametet 
ference. It equals half the length of a et 
The word radius is also used to mean any line that join 


the center to the circumference. à 
А secant isa straight line that intersects a circle at tw 
or meets th 


points. A line that just touches the circle, 
43 


CIRCLE ROUTE 


circle at just one point, is called a tangent. If you move 

a secant away from the center of the circle so that it 
always lies parallel to its previous position, the two 
points at which it touches the circle will get closer to 
cach other. When the points come together, the secant 
has reached the position of a tangent. The point where 
the tangent touches the circle is the point of tangency. 
The radius at the point of tangency makes a right 
angle with the tangent. 

The Use of Pi. The Greek letter pi (written т) stands 
for the number by which the diameter of a circle (d) 
must be multiplied to obtain the circumference (c). 
That is, c= Fd or 2mr, where r is the radius. The area 
of a circle (A) is given by the formula A= 77. 

You cannot write т exactly as a decimal. But by 
increasing the number of digits, you can get a number 
as near to it as you want. Common values used for т 
include 3.14, 3.1416, and 3.14159. 

History. The ancient Chinese used 3 as the value of 7. 
About 1650 в.с., the Egyptians improved on the ap- 
proximation. The Greek mathematician Ptolemy cal- 
culated a value for т that was the equivalent of 3.1416. 
After decimals came into use in the 1600's, men labored 
to find an exact value in decimals for т. Mathemati- 
cians now know that this is impossible. Roraweu. SrepHENS 

See also DEGREE. 

CIRCLE ROUTE. See GREAT-CIRCLE ROUTE. 

CIRCUIT, ELECTRIC. See ELECTRIC CURRENT. 

CIRCUIT BREAKER, SUR kit, is an instrument that 
breaks an electric current automatically. It is used when 
the power becomes too great in the line, or too low, or 
when the current is reversed. 

A circuit breaker has two rods of carbon in a small 
chamber. The carbon rods are connected by a strip of 
metal called a contact, which rests against the ends of the 
carbon. The current comes in one carbon rod, through 
the contact, and out the other rod. When the current is 
too strong, it activates an electromagnet that pulls the 
contact away from the carbon and breaks the circuit. 

The space between the carbon rods is filled with some 
substance that keeps the current from arcing, or leaping, 
from one rod to the other. Oil circuit breakers are filled 
with oil which stops the arc. Air circuit breakers use a blast 
of air or carbon dioxide. If lightning strikes a telephone 
wire, its current would cause tremendous damage if the 
circuit breaker did not act immediately. The circuit 
breaker protects cross-country power lines from such 
sudden increases in electric power. бкокак L, Визн 

See also ELECTRIC CURRENT; ELECTROMAGNET; SAINT 
LAWRENCE SEAWAY (picture). 

CIRCUIT COURT OF APPEALS. See Court OF 
APPEALS, 

á CIRCUIT RIDER was an important figure in pioneer 
times in America. There were two kinds of circuit riders. 
One was a preacher who rode a regular route, called a 
circuit, delivering sermons. The other was a judge who 
rode a circuit hearing cases. 

Preachers began. riding circuits in what is now the 
United States during the 1760”. John Wesley, founder 
of the Methodist movement in Great Britain, sent sev- 
eral lay preachers, or persons who were not ordained as 
ministers, to preach the gospel in America. Two of the 
most famous early circuit riders were Francis Asbury, 


AQA 


the first Methodist bishop in the United States P 
Peter Cartwright, a pioneer preacher in Illinois, ' : 

Judges began riding circuits in 1790, Congress рац 
a law dividing the 13 states into three circuits, эы 
appointing two justices of the Supreme Court to hex 
cases in each circuit. This system was changed in as. 
years, when more states joined the Union and de 
Supreme Court had more work to do. Many states aly 
had judges who rode on circuits. In most of these states 
lawyers would travel with the judges and would amu 
any case that was brought to the court. Abraham Lis. 
coln spent several years riding the circuit as a lawye 
in Illinois. 

Related Articles in WORLD Boox include: 

Asbury, Francis Pioneer Life (Religion 
Cartwright, Peter Wesley 
Lincoln, Abraham Western Frontier Life 

(Riding the Circuit) ( Religion) 

CIRCULAR MEASURE. See WEIGHTS AND MEASURES 
(Circular and Angular Measure). 

CIRCULATION is the means by which food is carried 
to the tissues of plants and animals. and wastes are car. 
ried away. All except the simplest plants and animals 
have some sort of a circulatory sysiem. 

In man, the circulatory system consists of the hear, 
which pumps the blood through the body, and the 
arteries, veins, and tinier blood vessels called capillaries, 
through which the blood travels. The human circulatory 
system has two main parts. One part, called pulmonary 
circulation, carries the blood from the heart to the lung 
and back again. When the blood passes to the lungs, it 
gives off the waste gas, carbon dioxide, and takes in 
oxygen which it carries to the other parts of the body 
The system that carries the blood from the heart to the 
other parts of the body is called systemic circulation. 

The portal circulation is a part of the systemic circula 
tion. It carries blood from the stomach, pancreas, smal 
intestine, and spleen to the liver. ‘The blood obtains the 
food it carries from the digestive system. Many wastes 
obtained from the body tissues are carried to the kidneys 
or to the lungs to be given off as wastes. 

The human body also has another system called the 
lymph system. The fluid called lymph circulates between 
the tissues and cells that make up the body. It cams 
food to the cells, and carries wastes away from them. 
The lymph receives its food from the blood, and сат 
the body wastes into the blood. It also picks up fats from 
the small intestine. 

The human heart has four chambers, two ОП each 
side, The blood enters the heart at the upper right-hand 
chamber, called the right atrium (auricle), and flows M 
the lower right-hand chamber, called the right pes 
From here it flows to the lungs, and returns to the a 
atrium. It then passes into the left ventricle and К 
into the rest of the body through a large artery calle 


the aorta, Јонх В. Matt 
Related Articles in WorLD Book include: mph 

Artery Human Body We 

Blood (color picture) (Transvision 

Capillary three-dimensional 

Heart color picture) 


CIRCUMFERENCE. See CIRCLE. Ds 

CIRCUMNAVIGATION. See ExPLORATION Аы 
covery (Ferdinand Magellan); DRAKE, SIR Franch: 

CIRCUMSTANTIAL EVIDENCE. See EVIDENCE. 


$ day is different from any other. Weeks be- 
„е circus comes to town, gaily colored posters 
E wing clowns; lions, tigers, and clephants are pasted 
= on billboards and buildings and in the windows of 
ors The posters promise that the circus will be “the 
күз! show on earth” and tell about its star acts. 
radio, and television announce that the 


m. 
Newspapers: t 
us is coming. 

The circus comes to town on its own railroad train, 
xd workmen begin to unload the cars at once. The 
wcadonal noisy trumpeung of a disturbed elephant 
mingles with the roaring of lions and the rumble of 
фе tractors that pull the heavy wagons through the 
greets to the show grounds. Machines are used to 
alad great sheets of canvas and to drive the stakes 
for the circus tents. Some of the stakes are driven into 
the ground by men with sledge hammers. 

Soon a small town of big and little tents appears. 
The circus people call these tents tops. The largest one 
ofall is called the Big Top. Clustered around it are 
the smaller tents. These include the wild animal 
menagerie, the tents for the side shows, the dressing 
lps where the circus pe formers get ready for the 
show, the kitchen and dining hall, a hospital tent, and 
tents for other purposes. In large cities where there are 
stadiums or auditoriums to handle huge circus crowds, 
the tents may not be unloaded. But there is still plenty 
of work for the circus workmen, called roustabouts. 

Under the Big Top. Before the show сап begin, seats 
for spectators must be put into place, the rings pre- 
pared for the performance, and the bandstand set up. 
As the time for the parade draws near, the performers 
give last-minute attention to their makeup and the cos- 
tumes that help make the circus so gay and colorful. 

_ When the audience has assembled, the call “circus 
È on” starts the parade. The elephants march out, 
Wearing bright velvet or satin trappings. Sometimes an 
elephant has a pretty serched on its head, or riding 
ina large canopied saddle, called a howdah. Beautiful 
horses, their coats groomed until they shine like satin, 
үе by with pride in every movement. Little ponies 
E to keep in line with the big horses. Meanwhile, 
E through all their laugh-provoking antics. 
E. ШО oe pile out of a small automobile, or 
ES ouse on fire and then put out the flames 
Ghee ature fire truck. 
E nos 8 а small one, there may be only one 
Dum D d circuses have three rings where three 
lucc min go on at the same time. The elephants 
their huge E. e grace as they can manage with 
rained d à үе waltz to the music of the band. 
бй. and + ay simple, little tunes on a set of 
enters a cage з arded with a fish. The lion tamer 
ва. а a б ks his whip. The big cats leap to 
marl defiance ve at his command. Sometimes they 
usually do as < me animal trainer, but in the end they 
tracks his lon hey have been trained. The ringmaster 
their stunts d pand puts trained horses through 
orse. do ah nimble ridei ump from horse to 
other on the be ly family of riders will balance each 
Side in the m acks of horses which are trotting side by 
g. 


ere 1 
that hap 18 $0 much to see that no one can follow all 
Yappens. Overhead, the trapeze artists fly through 


€ alr or ri ZMPE \ 
risk their lives riding bicycles on high wires. 


a 
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United Press Int. 


The circus band plays continually and gives the circus 
performers their cues. The music keeps up the feeling of 
excitement and pride in showmanship that is as old 
as the circus itself. 

Side shows are smaller shows near or with the main 
exhibition in the Big Top. They contain such traditional 
exhibits as the fire-eater, bearded lady, snake charmer, 
strong man, and freak animals and humans, including 
midgets. Barkers, or “spielers,” attract audiences. 

A Circus on Tour. An American circus travels most 
of the time, moving from town to town. The large 
circuses travel by train. Smaller ones may use motor 
trucks and trailers. 

А circus needs a great deal of equipment to go on 
tour. The largest circuses require about a hundred 
railroad cars. Flatcars about seventy-two feet long are 
used to carry the circus wagons and other equipment. 
The animals are carried in stout, secure stock cars. 
Sleeping cars house the circus performers and the roust- 
abouts. The circus usually owns its own cars, but the 
locomotive and tender belong to the railroad. 

A circus carries its own blacksmith shop, barber 
shop, doctor, first-aid unit, and postoffice. A staff of 
cooks and waiters may serve more than a million meals 
to the circus people during a tour lasting seven oF 
eight months. : 

The Circus in America. The circus came to America 
fom Europe around 1792. George Washington at- 
tended Rickett’s circus in Philadelphia while he was 
President. Rickett’s was a small show, held in a small 
building. But George Washington liked it, especially 
the military riding acts, the jugglers, the clowns, and 
the music. Р . 

There were no elephants in American circuses until 
1797. Later, Phineas T. Barnum, the great circus pio- 
neer, bought Jumbo, a huge elephant, from the London 
Zoological Society for $10,000. Jumbo s admirers in 
England protested the sale, and tried to prevent it. The 
publicity created by this disturbance helped to make 
umbo one of the most famous of circus elephants. 

grew with the country. They 


American circuses 
d as the frontiers moved westward. The 


moved westwar n 
early circuses traveled in wagons pulled by horses 


over roads that were rough and often muddy. A hippo- 
potamus wagon required fourteen horses to pull it. No 
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CIRCUS 


circus could be sure it would arrive in time for its 
scheduled performance. 

The first railroad circus cars were built in 1872 by 
William Cameron Coup. They were used to move the 
Barnum Circus. This circus developed into the Barnum 
and Bailey Circus, the largest in the United States. 
James A. Bailey took it on a tour of Europe in the 
1880. The show was a sensation. The German em- 
peror is supposed to have developed methods for feeding 
and transporting his army after studying the way the 
circus handled these problems. 

When the Barnum and Bailey Circus returned to the 
United States, it found a strong rival had sprung up. 
This was the Ringling Brothers Circus, started by 
five brothers at Baraboo, Wis., in 1884. P. T. Barnum 
died in 1891, and his partner, James Bailey, died in 
1906. The Ringling Brothers then bought the Barnum 
and Bailey show. They operated the two circuses 
separately until 1919. Then the two great shows were 
combined into one, known as the Ringling Brothers and 
Barnum & Bailey Combined Shows. This circus held 
its show in a tent 500 feet long and 200 feet wide. 
he tent had seats for an audience of more than 9,800. 
The management of Ringling Brothers and Barnum & 
Bailey announced in 1956 that the show would give up 
the big top completely, and hold performances in au- 
ditoriums instead. The company explained that rising 
costs and increasing competition from television led to 
the change. But many smaller circuses continued to 
use the traditional big tops for their shows. 

Other important circus owners have included Al G. 
Barnes, William F. “Buffalo Bill” Cody, W. W. Cole, 
Adam and Charles Forepaugh, Karl Hagenbeck, the 
brothers Lewis and Peter Sells, Charles Sparks, and Ben 
Wallace. Cody’s “Wild West Show” featured many 
famous performers, including Annie Oakley. Hagen- 
beck’s circus was the most famous in Europe for years. 


Perfect Timing and Balance are needed for some daring 
circus riding acts. The horse on the outside must make long strides 
while the inside horse takes short steps. 


United Press Int. 


United Press In. 
Skilled Circus Performers require many hours of hard prot 
fice before they appear in their act under the Big Top. Here, 
“The Three Shyrettos" practice their ycle act. 


Circuses used to parade through the streets beforea 
performance. The red and gold wagons, the saddle 
horses, and the elephants formed a colorful spectact. 
A steam calliope, as well as the band, played spirited 
music. But the parades tied up traffic so much that the 
had to be discontinued in most places. ' 

Many famous American artists have painted pictures 
of the circus. Among them are Victor Anderson, John 
Steuart Curry, and Walter Krawaic. Stories of the сіта! 
have been written by Earl Chapin May, Walter D 
Edmonds, and many others. Two rood books about n 
circus are Pink Lemonade, a picture history by Mane 
F. Coplan with text by F. B. Kelley, and Circus Parat, 
an historical work by John S. Clarke. TD 

Circus Fans. In the early days of the circus in he 
United States, many boys volunteered to сапу Was 
for the elephants and perform other chores. In retum, 


26. 
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they received free tickets for the performance. те 

ve the circus 

there are many men and women who love the г, fr 
e 


and have never given up a desire to carry WE sol 
the elephants. Together, they form the Circus e 
America, a nation-wide organization. Local groups 
called tents. -yed the 

Places to Visit. Many circus fans have enjoy 0, 
Harry Hertzberg Circus Collection in the San Anto" 
Tex., public library. The collection includes ses 
items connected with circus life, from famous p i 
to а complete miniature circus. Hertzberg Wa i a 
the pioneer members of the Circus Fans of n 

The Circus Hall of Fame was opened in Sarasota 
in December, 1955. The hall honors famous © 


ҖӘ P 9 nt. 
personalities, and has displays of circus equipme 


judes numerous scenes and models of circus life. 
of the Circus World. Many of the performers 
pa circus grew up in circus life, and began to learn 
der acis as children. Most of these performances 
ше great skill and courage. Circus riders, trapeze 
animal trainers, and gymnasts are among the 
est athletes in the world. Some circus performers 
ше become famous throughout the world. Lillian 
Lene! was a famous performer on the trapeze. The 
Wallenda family was n ted for daring stunts on the high 
wire. Famous tightwire w alkers include Con Colleano, 
Hubert Castle, and Bird Millman. Dorothy Herbert 
became a famous rider of spirited horses, and Fred 
Кіпа became a famous director of riding shows. 
Memorable bareback riders include Poodles Hannaford 
and his family. Mabel Stark had a wonderful act with 
gained tigers. Another animal trainer well known for 
his work with wild jungle animals is Clyde Beatty. 
Among the famous circus clowns are Felix Adler, 
Emmett Kelly, Otto Griebling, Paul Jerome, Paul 
Jung, Charlie Bell, and Lou Jacobs. 

The performers get most of the attention. But many 
other kinds of workers are needed to make a circus a 
success. A large circus may have more than 1,200 per- 
юп in its company. ‘These include the roustabouts, 
animal caretakers, cooks, payroll clerks, ticket sellers, 
and many others. They come from all parts of the world, 
and are of nearly every nationality, color, and religion. 

The Roman Circus. The circuses we know today grew 
out of the ancient Roman circus. At first, the per- 
formances were horse and chariot races. Later, wrestling 
and games were added. 

Eight or ten circuses were built in Rome. The 
largest of these was the Circus Maximus. It was more 
than Goo feet wide and about 2,000 fect long. It was 
a nearly oblong building without a roof. Rows of 
sats, one above the other, lined two sides of the circus. 
The Circus Maximus could seat more than 200,000 
persons, Other Roman circuses included the Circus Fla- 


Ben a the Circus of Maxentius. See RoMAN EMPIRE 
ше). 
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Een Articles in Үокір Воок include: 
А к (Animal Performers; Florida (color picture) 
Animals of Our Ancestors) Hagenbeck, Karl 


banum, Phineas Taylor Ringling Brothers 
Cava: Р Roman Circus 


Stratton, Charles S. 
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When di А Questions 

What а ёш come to the United States? 
circus? the Big Top? What are the other “tops” of a 

Wh 3 
Maaa parades not often seen today? 

at cir circuses in America first exhibit elephants? 
Was President? did George Washington attend while he 


IRE. 
Geigy OUS or LOST WAX. See SCULPTURE 


C 
RQUE, See GLACIER (Erosion). 


CITIES OF REFUGE 


CIRRHOSIS, sik RO sis, is a disorder and inflammation 
of the liver, kidney, or other organ. Cirrhosis causes the 
cells of the organ to shrink and the organ itself to be- 
come smaller. A hard, fibrous tissue grows over the 
organ. In cirrhosis of the liver, the organ becomes small 
and hard. Fluid collects in the abdomen. Cirrhosis of 
the liver is aggravated by the use of liquor, but doctors 
are not sure that alcohol causes it. Cirrhosis of the kid- 
ney is chronic Bright's disease. 

CIRRUS. See Croup. 

CISTERCIAN, sis TUR shun, is a monk of the Order of 
Citeaux (Cistertium). The brotherhood was founded at 
Citeaux, France, in 1098 by Saint Robert of Molesme, 
and later developed by Saint Alberic and Saint Ste- 
phen Harding. The Cistercian monks observe the Rule 
of Saint Benedict, which emphasizes moderation. They 
maintain silence except in cases of absolute necessity. 
They do not eat flesh, fish, or eggs, and they participate 
in much outdoor work, especially farming. There are 
about a hundred Cistercian monasteries. The Cistercian 
nuns observe the same regulations as the monks, and 
live contemplative lives. The Trappists, who have 
monasteries in the United States, are a branch of the 
Cistercian order (see TRAPPIST). FULTON J. SHEEN 

CISTERN. Sce RESERVOIR. 

CITADEL, SIT uh dell, is a high, walled fortress built 
to defend a city. One of the most notable examples is 
the citadel atop Cape Diamond in the city of Quebec, 
Canada. It was begun by the French around 1665 and 
rebuilt by the British from 1823 to 1832. The present 
citadel has an armory, guardroom, and barracks on top 
to house the French-Canadian Royal 22d Regiment 
headquarters. Beneath are many dark passages and 
dungeons. The citadel is surrounded by a moat. Around 
it is the Upper Town of Quebec, which is in turn en- 
closed by a wall, also built by the British. La Citadelle 
in Haiti and the citadel at Carcassonne in France are 
remarkable historic examples. KENNETH J. CONANT 

See also Hartt (picture); QUEBEC (Location). 

CITADEL, THE, is a military school for men at Charles- 
ton, S.C. Founded in 1842, it is also called The Military 
College of South Carolina. The Citadel is a regular 
four-year state college, but it integrates military training 
with regular academic subjects. The Citadel has air 
force and army ROTC units. Former servicemen may 
attend as civilian students or as cadets. General Mark 
W. Clark became president of The Citadel in 1953. For 
enrollment, see UNIVERSITIES (table). Marx W. Crank 

See also SourH CAROLINA (color picture). 

CITATION. See PROBATE. 


CITIES. See Crrv. > 

CITIES OF REFUGE were six cities of ancient Pales- 
tine. They were set apart as places of refuge for people 
who had killed other persons either accidentally or in 
self-defense. They included Bezer, Ramoth-Gilead, and 
Golan, on the east side of the Jordan (Deut. 4:41-43), 
and Kedesh, Shechem, and Hebron, on the west side 
(Josh. 20). A person who fled to one of these cities 
received a fair trial. If found not guilty of willful иш 
der, he might continue living in the city. If declare 


guilty, he was returned for punishment to the place from 
which he had fled. Lours L. MANN 


See also ASYLUM. 


Hyman $. Rumxsrkıx 
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CITIZENSHIP means full membership in a country. 
The word citizenship comes from the Latin word civitas, 
meaning a member, or citizen, of a city. Citizenship is still 
sometimes used to mean membership in some smaller 
unit of government, such as a state, province, or city. 
A person who holds the legal position of citizenship is 
called a citizen. A country grants certain rights to its 
citizens, and demands certain duties from them. 

A country offers its citizens protection when they 
are away from it and privileges when they are at home. 
A country and its citizens are not really separate. A 
country exists only when the people of a certain area 
are organized politically. 

Not all persons living under the same flag are citi- 
zens. Persons who are not citizens may be either aliens 
or noncitizen nationals. Aliens are persons from other 
countries who have not become citizens of their new 
country. Noncitizen nationals are persons who are not 
citizens of a country, but owe allegiance to it. The 
government protects them, but they do not have the full 
privileges of citizens. For example, the people of Ameri- 
can Samoa are noncitizen nationals. 


What Is Good Citizenship? 


T he citizens of а country guide the destiny of the 
nation. The freedoms that persons in the United States 
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receive from the Bill of 
and aliens alike. But it 


CITI ZENSHIP 


Training for Citizenship is 
а basic | of our education 


system. s mock legislative 
session, ents learn about 
the art of government. Student 
councils or er school organi- 
zations also provide opportuni- 
ties to practice good citizenship, 


Rights belong to all, citizens 
is the faith and the beliefs of 


the citizens that keep the spirit of this liberty alive ard 
let aliens and themselves benefit from it. "e 

Rights and Duties. Citizenship involves nud 
and political rights, as well as civic and politica ш $ 
Bills of rights in the United States Constitution and 1 


itut oer 2 icans. 
state constitutions guarantee civic rights to all Ara 1 
These bills of rights о ег protection and give р 


н шара CIVIC TOs 
leges (see Вил. or Rucuts). A child possesses civic F g 


such as the right to wors 


r day 
hip as he pleases, from the d?! 


i ul <e allegiance to his 
he is born. In turn, each citizen owes allegianc 


country. It is his civic di 
obey its laws, and defend 
Only citizens have ful 


take part in the government. ‘These rights ix 
limitations. In the United States, for схатре, 
states require a citizen to 
ч ап 
can vote. He must be even older before he Са 


election to certain pub! 


some states if he cannot read or write. d 
requires its citizens to establish a permanen 


s, rnment, 
Шу to support his governme 


his country. 


y jehts t0 
political rights, ОТ the righ 
nave some 


all the 


before he 


reach a certain age © 


te m 
е ied e cannot VO 
ic offices. He ca Every sta 
idence 
the 


SU ME MEER 
in order to vote. These restrictions in по мау 


me ed mo 3 е 
citizen’s civic and political duty to help el 


of his government when 


A citizen can do much to impro 


ойе to vote: 
becomes eligible t nit 


he 
ve his commu 


A Basic Principle of Good Citizenship is 
to follow the rules of the game. In team sports, 
boys learn to work as part of a group. á 


jp the Community, all citizens have civic 
defies. Eoch adult citizen тау be called to 


wm os o member of a jury in a trial. 


iu Pont de Nemours & Co., Inc. 


tothe general litus by: : D. Heu 
E V Vl by ға ава о personal advantages 
on to serve in de aim. x hen he See сше 
E voL € orces even before he is old 
Be the vm : n h may serve on juries, give his 
на p itia i reserve forces, become 2 
appear at hearings E Mr on a community drive, 
litical party. By e us state legislature, or help a 
lis civic coctum h acts, a good citizen carries out 

Education for Ci зле 
fails © sai емер: Democratic government 
teir country vane ep the same eagerness to serve 
ning thers o they expect the country to show in 
accept their EA aodls seeks to train young citizens to 
tducation pio ELEM Most schools have civic- 
tes both in E ms that emphasize citizenship activi- 
tient affairs д of the classroom. Students study 
а part of their cl American history and government 
"PPortunities to eee activities. They often have 
cisions, and di Slect class officers, make plans and 
up. Outside Шр. matters that concern them as a 
ke part in an classes but still in school, students 
Ment, They lear > clubs, teams, and student govern- 
"iendly, bem how to live and work together in а 
© school, the. ed and cooperative manner. Outside 
АШ to vote ah elp on community drives, encourage 
any ща m assist in making civic improvements. 
лір educati and public organi; ations promote citi- 
Women to pe 000, Groups that train young теп and 
come good citizens include agricultural, 


In Everyday Life, good citi- 
zens obey laws. One way boys 
learn responsibility is by acting 
as junior safety patrolmen. 


fraternal, government, labor, patriotic, 
service, and youth organizations. 
They help citizens get information about their govern- 


business, civic, 
professional, religious, 


ment and encourage them to take part in the govern- 
ment. Many groups sponsor conferences, exhibits, and 
discussions. Others distribute pamphlets and send repre- 
sentatives to government hearings on proposed bills. 
Some groups hold “mock conventions” or “mock legis- 
latures” that train young men and young women on 
how a government operates. 

Governmental and private organizations work with 
aliens in the Americanization program (see AMERICANI- 
zation). They help qualified aliens prepare for Ameri- 


can citizenship. 
How Citizenship Is Acquired 


f a country by birth or by 
has its own citizenship 
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A person becomes a citizen О 
naturalization. Every country 


CITIZENSHIP 


laws. The United Nations, recognizing the conflicts in 
citizenship laws throughout the world, tries to promote 
a uniform arrangement. 

Birth. Nations generally follow one or both of two 
rules regarding citizenship by birth. The rule of jus 
soli, or place of birth, provides that any person born 
within a country’s boundaries is a citizen of that coun- 
try, regardless of the nationality of his parents. The rule 
of jus sanguinis, or blood relationship, provides that a 
child’s citizenship is determined by his parents’ nation- 
ality, regardless of his place of birth. 

Some countries use both rules. They may do so in 
order to increase the number of their citizens, or to pre- 
vent hardships resulting from conflicting rules. The 
United States and Canada emphasize jus soli, but also 
follow a modified version of jus sanguinis. 

Some countries, such as Great Britain, follow pri- 
marily the rule of place of birth. The British consider 


Boys’ Club members learn an 
important lesson in citizenship as 
they take part in a campaign 
urging adultstoregistertovote. 


Boys State and Girls State are citizenship training programs for 
young people sponsored by the American Legion and its auxiliary. 


George Т. Lundeen 


that anyone born “under the British flag” is a gy} 
of the Crown, regardless of the nationality of his . 
y of his 


ents. Many other European countries, such as Ё 
follow the rule of blood relationship. The F 
anyone born of French parents anywhere 
as a French citizen. France also uses the rule of jy 

Naturalization. Many countries grant citizens 3 
aliens who meet certain requirements that guarantee 
their loyalty. This procedure is called natura 
An alien who qualifies for naturalization must renoupe 
all allegiance to the country of his birth. He takes as 
oath of loyalty to his new country in a formal ceremony 
For a more complete explanation of this procedure, se 
NATURALIZATION. 

Special Legislation sometimes provides for naturaliza. 
tion. For example, the United States may grant citi 
zenship by special acts of Congress. Congressmen ро 
pose about 2,000 acts each year to allow designated 
individuals to become citizens without going through 
the normal procedure for naturalization. 


mp Pamer 


A 


The New York Time? 


Cession of Territory may result in another form of natu- 
ralization. An act of Congress or a treaty can confer 
citizenship on an entire group of people. When the 
United States bought the Louisiana territory from 
France in 1803, the treaty provided that all the people 
in the area should become American citizens. 


United States Citizenship 


Under the Constitution. Amendment 14 to the U 
States Constitution established the principle of ju 
in the United States. It states that “All persons born f 
naturalized in the United States, and subject t0 ihe 
jurisdiction thereof, are citizens of the United States 
and of the State wherein they reside.” Н 

This amendment makes clear that, in the United 
States, state citizenship is a by-product of national cil 
zenship. Every citizen of the United States is also A 
citizen of the state in which he lives. He is entitled 0 
all the rights, and is bound by all the obligatio 
granted or imposed by either the fi ederal or state govern 


nited 
uj sili 


ment. For example, he may be required to serve in i 
state militia as well as in the national armed forces 
oblems, 


But this “double citizenship" creates no pr ] law; 
because in any conflict between state and national “ 


national law comes first. 


Under the terms of Amendment 14, children who are 
bom in the United States while their parents are serv- 
ing as diplomats of other countries do not automati- 
dally become citizens of the United States. This is 
because diplomats are not "subject to the jurisdiction” 
f the United States. 

Under Legislative Acts. Congress has passed laws 
that state how citizenship will be granted according to 
jw sanguinis. The Immigration and Nationality Act of 
195? combined all laws on American citizenship, na- 
tonality, and immigration. This law provides that a 
pron born outside the United States is an American 
Gitizen if both his parenis are American citizens and 
i either one of them has established residence in the 
United States. He is also a citizen if one of his parents 
Ba citizen who has lived in the United States for a 
К length of time. The length of time depends on 
E of his other parent. For example, if the 
еп d ape ind his mother 1s an American 
Een m + he child is considered a citizen 
E: = | in the United States for at least 
Ea E CE 8 birth. But if the father is a 
EB nother is an alien, the father must have 

td in the United States at least то years before th 
Bun огу ев an DOO 
ES d iege ars, five must have been after 
Eu ше age of 14. If the child of such a 

abroad, he must show his intention of 


77. THE OATH OF ALLEGIANCE 


Every ali E 
a the Dg applying for American citizenship must, 
to the Gace the following oath of allegiance 
"I her : 
entirely ey dedare, on oath, that I absolutely and 
0 any fore се апа abjure all allegiance and fidelity 
of whom ыс, potentate, state, or sovereignty, 
citizen; that І hich І have heretofore been a subject ог 
and laws of Ш support and defend the Constitution 
а and dom е United States against all enemies, for- 
lance to t ге that I will bear true faith and alle- 
nited States wie that I will bear arms on behalf of the 
norm E hen required by the law; or that I will 
the United & Ombatant service in the armed forces of 
vi Perform "ав when required by the law; or that I 
"ection УВЫ ork of national importance under civilian 
ligation fées] required by the law; and that I take this 
Fs of evasi Y without any mental reservation or pur- 
Оп; $0 help me God." 


Military Service i o citizen- 
ship duty of young men. Here 
recruits оге sworn in to serve in 
the United States Navy. 


accepting American citizenship by meeting specific and 
strict residence requirements. 1 

Court cases have determined that a person born of 
alien parents aboard an American vessel on the high 
seas is not entitled to American citizenship. But there is 
some question as to whether a child born on a ship of 
another country in American territorial waters acquires 
American citizenship by the rule of place of birth. Con- 
siderable evidence exists to show that an American 
citizen born in another country is considered “natural 
born” and eligible to be elected President of the United 
States. But the occasion for an official ruling on this 
point has not yet come up. 


Dual Citizenship 


A person sometimes finds himself with two nationali- 
ties, because every country has its own citizenship laws. 
This situation is called dual citizenship or dual nationality. 
A person may have one nationality because of his place 
of birth, and another because of his parents’ citizenship. 
For example, a child born of Italian parents in the 
United States may claim citizenship in both countries. 
At the same time, both countries can demand that he 
fulfill his civic obligations. A person might also gain 
dual citizenship as the result of naturalization. This 
situation often occurs if the country he leaves does not 
recognize his change of allegiance, and still claims him 
as a citizen. 

Persons who have dual citizenship are usually not 
aware of their unusual situations. Under international 
law, every nation is supreme within its own boundaries. 
For example, a child of Italian parents born in the 
United States is considered an American citizen within 
the borders of the United States. He is also considered 
an American while he travels with an American pass- 
port anywhere in the world except Italy. Italy has 
agreed not to claim such a dual citizen if he visits the 
country in time of peace. But it becomes difficult to 
determine his status if he remains in Italy for a long 
time, or if Italy becomes involved in a war while he 
is there. In the same way, it is difficult to decide the 
nationality of a naturalized citizen if the United States 


withdraws its protection from him because he returns 


to the land of his birth for an extended stay. 
n with dual citizenship faces another danger 


A perso! н faces a 
in time of war. If he fulfills his obligations of allegiance 
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he may find that he is committing 


against the other 


Loss of Citizenship 


Expatviation. Most countries recognize the right of 
iate himself, or give up his allegiance 
for allegiance to another. A person 
gives up his citizenship in one country when he is natu- 
ralized in another, if the country he leaves recognizes 
his right of cxpatriation 

The Immigration and Nationality Act of 1952 goes 
luntary expatriation. Some of its provisions 
were designed to reduce the number of American citi- 
zens having dual citizenship. Other provisions were 
designed as penalties for conduct that Congress con- 
sidered improper for American citizens. The act speci- 
fies that a. person automatically expatriates himself by 
taking an oath of allegiance to another country, serving 
in its armed forces, working for its government, or vot- 
ing in its political elections. A person can also lose his 
citizenship by committing treason, by formally renounc- 
ing his citizenship, or by avoiding service in the armed 
forces of the United States or deserting from them. 

Statelessness. When a person is not the citizen or 
national of any country, he is stateless. If his homeland 
withdraws his citizenship as a punishment, he is not 
a citizen of any country, The same thing happens if he 
renounces his citizenship in one country, but does not 
acquire another nationality. A child could be born 
without being a citizen of any country if his alien par- 
ents come from a country that does not recognize the 
right of blood relationship, and if he is born in a coun- 
try that does not recognize the right of place of birth. 
Under the laws of some countries, a person can become 
stateless as a result of marriage. A person whose home- 
land has been destroyed by another country may find 
himself in a similar situation. In the United States, a 
person who is not a citizen of any country is considered 
an alien. His legal position is worse than that of an 
alien, because he has no government to which he can 
appeal for protection. Many persons became stateless 
during World War II (see DISPLACED PERSON). 


erase 


History 


Ancient Times. The idea of citizenship goes back 


New Citizens take the oath of 
allegiance. In this mass cere- 
mony in New York City, hundreds 
of aliens take the final step to 
become naturalized citizens of 
the United States. 
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thousands of years. The city 
had citizens, slaves or serfs, 
Greek laws and traditions gave 


zens many previews 
but also imposed heavy resp ies. Citizens мен 
expected to vote, to attend t! bly, to 


juries, and to give military 
rights, and aliens had almost : 
personal freedom and the p: 
GREECE, ANCIENT (The Peopl 

Some philosophers of anci 
regarded all men as brothers (scc Угод 
to promote the expansion of ‹ n 
to the many. Christianity, wit! 
of man, also influenced the рт 
zenship. For hundreds of years, Roman citizenship wa 
a privilege highly regarded a gerly sought. The 
Romans extended citizenship a ir empire grew, f 
A.D. 212, Emperor Caracalla gr d citizenship to af 
free men in the empire. He 115 in order to fome 
more people to pay heavy inheritance taxes. But Ва 
selfish act actually promoted lil z the 
idea of citizenship (see Roman Furre [The People 

The Middle Ages. Citizenship declined with the ЁЙ 
of the Roman Empire and the rise of feudalism $ 
Europe (see FeupauisM; Мррі в Aces). Millions of pee 
sons became serfs, or vassals who owed service to the 
lords of the land. Each lord owed allegiance to BW 
feudal lord, who in turn owed loyalty to the king. Unda 
this system, there was little thought of citizenship Ж 
any country. 

Modern Times. As national 
power, the people of each country began to owe alle 
giance to only one person, the king. With the spread 
of democracy, people transferred their allegiance from 
the king to the state. Citizens of kingdoms were usually 
called. subjects before allegiance to a country replaced 
allegiance to a king. Then the terms citizen and nationi 
often replaced the term subject. 

In the United States, the Constitution did not define 
American citizenship precisely. The authors of the 
Constitution assumed that a citizen of one of the | 
original states would become a citizen of the United 


They did mud 


ip from the fe. 
"a of the equalis 


of the idea of ds 


by extendi 


rovernments grew Ш 


Gilloon, New York Daily News 


without losing his state citizenship. Later, the 
States followed British common law in accept- 


- de rule of place of birth. In 1790, Congress adopted 
" that also recognized the rule of blood relationship. 
seres provided that children born of American 

abroad were citizens of the United States, 


ES de father had never lived in the United States. 

The rule of place o! birth became a part of the Con- 
"d when Amendment 14 was adopted in 1868. 
Court fullv established the legality of 


The Supreme у 
dis mule in a case decided in 1898. It held that Congress 
anid not deny citizenship to any person born within 
fe borders of the United States, regardless of the citi- 
zaship of his parents. 

Most nations began to accept the idea of expatriation 
se the 1800's. Before that time, a person remained a citi- 
кп of the land of his birth, no matter where he lived. 


The United States has always tried to protect natu- 
afd Americans against their nation of origin. It in- 
Sson a person's right to give up his former nationality 
ia vor of a new one. But, at the same time, American 
courts declared that American citizens owed “perma- 
sent allegiance” to the United States. 

Congress in 1868 gave Americans the right of volun- 
шу expatriation. This action followed a storm of pro- 
est against the British who punished American citizens 
d Irish descent for taking part in the Fenian rebel- 
feo. After the act of 1868, the federal government 
ted to be consistent in its actions. It had to protect 
penons who sought naturalization in the United States. 
Bst it also had to allow American citizens the right to 
meounce their citizenship. 

In 1907, Congress defined the acts that automati- 
ally lead to voluntary expatriation. These acts in- 
thded being naturalized in another country or taking 
în oath of allegiance to it. Congress also declared that 
m American woman would automatically expatriate 
у ifshe married an alien. This provision was abol- 
E in 1922. The Immigration and Nationality Act of 

lists the grounds by which an American citizen 
lies his citizenship. Ronen Rienow and Sranrev E. DmoND 
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at i t 

What bol od citizen? What are his duties? Я 
“шерә Ould cause a person to lose his American 


dex. В 
© civie rights differ from political rights? 


CITLALTEPETL 


How is it possible for a citizen to be loyal and commit 
io at the same time? 
t are the two ral method à 
acquire ci p methods by which a penoa 
t status does a stateless } 
өш? person have in the United 
What is the rule of jus soli? What is the rule of 
guinis? How are these ied in the United States? i4 
What is the origin of the word citizeilsg? 
_ What is citizenship education? What types of organiza- 
tions promote citizenship education? 
What is a noncilizen national? 


Books for Young Readers 


Gorpon, Dorority L. You and Democracy. Dutton, 1951. 
This book explains the meaning of democracy in sim- 
ple language and also outlines the rights, privileges, 
and responsibilities of each citizen. 

TUN TENTENE Nine Who Chose America. Dutton, 

SrARRATT, Eprru E., and others, Our American Govern- 
ment Today. Prentice-Hall, 1958. 

WAGNER, Котн H., and Green, 1. E. Put Democracy to 
Work. Abelard-Schuman, 1952. This book traces the 
history of citizenship from ancient Greece to the 
present day and shows the significance of democratic 
ideas of citizenship in the world today. 


Books for Older Readers 

Barney, Heren M., and others. Your American Govern- 
ment. 2nd ed, Longmans, 1956. A description of how 
the institutions of government affect the lives of 
citizens. 

Buaicu, THEODORE P., and BAUMGARTNER, J. с. The 
Challenge of Democracy. 4th ed. McGraw, 1900. 

GELHORN, WALTER. American Rights: The Constitution in 
Action. Macmillan, 1960. 

Јонмѕох, Geraro W. This ‘American People. Harper, 1951. 
The rights and duties of citizenship in the United 
States described in their historical context. 

MORGAN, Joy ELMER, ed. American Citizen's Handbook. 
5th ed. Senior Citizens of America, 1960. ^ 

Perry, RALPH BARTON. The Citizen Decides: A Guide to 
Responsible Thinking in Time of Crisis. Indiana Uni- 
versity Press, 1951. A stimulating book by a noted 
philosopher. 

Ѕснтвѕвү, MARIAN, and Lewis, Reap. How to Become а 
Citizen of the United States. 19th ed. American Council 
for Nationalities Service, 1959. 


CITIZENSHIP DAY is celebrated in the United States 
each year on September 17. The day honors native-born 
citizens who have reached voting age and naturalized 
foreign-born citizens. Ceremonies and celebrations in- 
clude pageantry, music, and speeches to impress Amer- 
icanswith the privilegesand responsibilities of citizenship. 

A movement to recognize new citizens began in 1939. 
William Randolph Hearst gave it national prominence 
through his chain of daily newspapers. In 1940, Con- 
gress passed a resolution designating the third Sunday 
in May as “1 Am an American Day." It authorized the 
President to issue an annual proclamation urging 15 
celebration. On February 29, 1952, President Harry S. 
Truman signed a bill establishing September 17 as 
Citizenship Day. This act of Congress replaced 1 Am 
an American Day and moved the celebration to the 
date on which the United States Constitution was 
signed in 1787. Many cities continue to observe I Am 
an American Day in May. RavwoNp Ноут JAHN 

CITLALTEPETL. See ORIZABA. 
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CITRANGE 


CITRANGE, S/T renj, їз а hybrid plant derived from 
the sweet orange and the wifoliate orange Although the 
mit of tifoliate orange is not eaten, the plants are 
harder than ordinary oranges. Plant breeders devel- 
sped the citrange to be raised in Georgia and in other 
regions of the South where the climate and soil do not 
allow oranges to grow. The citrange fruit may reach 
a size of 2 to 3 inches in diameter, It has an acid, 
orangelike taste. It is used in cooking and to flavor 
various kinds of beverages 

See also Виккшхо (Plant) 

CITRATE. See Crrgic Аср 

CITRIC, SIHT rick, ACID (chemical formula, H3Ce- 
H50:) is found in citrus fruits such as lemons, oranges, 
and limes. It is also present in red currants and goose- 
berries. This acid is white when in a pure form. It has a 
pleasant sour taste like that of lemon juice. Citric acid 
combines with metals to form salts that are composed 
of crystals and are called citrates. Commercial citric acid 
is prepared from lemon juice. The citric acid in lemon 
juice combines with calcium carbonate to form calcium 
citrate, Free citric acid forms when calcium citrate reacts 
with sulfuric acid. Citric acid can also be made by the 
fermentation of sugar solutions. 

Citric acid prevents the formation of certain colors in 
printing textiles. It also serves as a substitute for lemon 
juice in beverages, and as artificial lemon flavoring in 
foods. Magnesium citrate is used as a laxative, usually 
mixed with sodium bicarbonate, citric acid, and sugar. 
When the mixture is dissolved in water, bubbles of 
carbon-dioxide gas form. Industry uses tributyl citrate 
to dissolve lacquers, varnishes, and polishes. See also 
Аср. Gronor L. BUSH 

CITRIN is a chemical substance that belongs to a 
group of chemicals called flavanoids. Scientists do not 
know exactly what citrin is, or if it is essential to man’s 
health. But they have found that flavanoid substances 
help to control bleeding from the capillaries, or tiny 
blood vessels, in the body. Citrin is also called vitamin P, 
because it affects the permeability of the capillary walls. 
This means that it makes the capillaries less likely to 
hemorrhage. Citrin used in medicine is usually prepared 

from paprika and lemon peel. Jons R. Kocu 

CITRON is a large, usually sour fruit much like the 
lemon. It ranks among the largest of all citrus fruits. 
The citron tree grows wild in northeastern India. It is 
also grown commercially in Italy and the fruit is 
exported to other countries. The thorny, unattractive 
citron tree has leaves that range from 4 to 7 inches in 
length, and have slightly toothed edges. 

The citron, or fruit, is 6 to 10 or more inches long 
and shaped like an egg. It has a thick, firm peel, or 
rind. The rind is preserved and candied for use in cakes, 


puddings, and candies. The rind also furnishes fragrant 
oils. 


Scientific Classification. The citron belongs to the 
family Rulaceae. It is classified as genus Citrus, species 
medica. ROBERT WILLARD HODGSON 

CITRONELLA is a pale yellow oil distilled from 
citronella grass. This grass is grown chiefly in the tropics 
of the Far East, especially in Java and Ceylon. But it 
has been introduced into Guatemala and Honduras, 
where several thousand acres are under cultivation. 
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Citronella is used in making perfumes, as a pe i 
in soaps, and for making menthol. It had wide 
as a mosquito repellent until more effective DL 
repellents replaced it. The United States imports swni 
tons of citronella each year Lom 

CITRUS is the name of a group of trees and 
which belong to the rue family. Some citrus оі ae 
the orange, grapefruit, lemon, mandarin, & 
tangerine, bitter orange, lime, citron, 
bergamot. Citrus trees grow wild in parts of Indis 
southeastern Asia. The Chinese were the fint 
tivate citrus trees, about 1000 в.с. These trees 
shrubs have been grown in other parts of the wadd 
their fruits for many years. 

Citrus trees are thorny, but usually attractive: 
are evergreen, with long, shiny, pointed leaves] 
flowers are fragrant. Ripe citrus fruits are 
orange-red in color. 

Citrus fruits all grow in rather warm climates 
grow best where there is almost no frost or wind 
grow in tropical regions, but produce better fruit 
slightly cooler climate. Citrus plants grow best ШЙ 
ida, Texas, and California in the United States Gt 
fruits are grown in greater quantity than any other 
in the United States. Citrus fruits are valuable 
"They contain large amounts of vitamins and n 
"They are usually high in vitamin C. 


Scientific Classification. All citrus plants belong ©) 
family Rutaceae. These plants as a group make 
genus Citrus. ROBERT WILLARD И 


Related Articles in WORLD Book include: 


Bergamot Kumquat О 
Citron Lemon Т: 
Grapefruit Lime 


Citron Leaves and Fruit. Oil from the citron is co 


used to flavor extracts and to make many perfumes. 
J. Horace М 


ONY is a c Я 

E oo in which thousands of persons 
ins, in m E their homes in tall apartment 
ШЕШ Tots. City „= he d houses, or in single homes 
Rib, 10 shop, or i propie can easily walk or ride to 
distances to A о, play They need travel only short 
Eus. earby factories, offices, stores, schools, 

ў and parks. 

ty may 

lage E m headquarters. of many companies, 
Belocation of lar d serve an entire region. It may be 
t workers. Or ii а ч ries, each employing thousands 
fom which car city may be a transportation center 
airplanes, E travel to all parts of the world by 
mbine all the в, trucks, or ships. Some great cities 
Жз as gover se activities with many more in such 
almost al] eee education, and creative arts. But 
Жеп Ку because they are convenient and 
The people of which to do business. 
Some are born i à city come from many different places. 
mall towns o ч city, Others move to the city from 
Оше, City MN Still others come from foreign 
“ith hundre x uw live close together, sometimes 
ling. This of families in a single large apartment 
tat deg] ES city people a chance to learn a 
ut people with different backgrounds. 


cith : 1. Clarence Davies Collection, Museum of the CI 
sare thrive because they provide good places to do business. An excellent harbor made New Amsterdam a 
ing ovtpost in 1626, fop, and today helps to maintain New York City as 


ty of New York; U.S. Coast & Geodetic Survey 


the largest city in the world, bottom. 


City people retain their sense of privacy even though 
they live and work close together. One way they do this 
is by simply ignoring many of the strangers they sec. 
Visitors from small towns sometimes think this means 
city people are unfriendly. But this is not so. It simply 
demonstrates one of the differences between city life 
and country life. In the country, people live far apart 
but they usually “feel” near each other. In the city, 
people live near each other, but often “feel” far apart. 

A City Seen from the Air 

Flying over the city is an excellent way to get a pic- 
ture of the entire area. The central business district in 
the middle of the city is filled with tall office buildings, 
hotels, and large department stores. The streets look 
narrow. The only open spaces are parking lots. 

Industrial Areas. Near the business district is the 
harbor, with big piers jutting out into the water. 
Freighters are unloading their cargoes into boxcars and 
heavy trucks. Near the harbor lies a railroad yard with 
many freight cars waiting to be loaded. 

The railroad tracks run from the central business 
district through a factory district with many large, low, 
buildings; tall chimneys; and large storage yards. Even- 
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tually the tracks lead to a new factory district near the 
edge of the city. The new, one-story factories in this 
district are surrounded by green lawns and large parking 
lots for the workers’ cars. 

Residential Areas. Crowded residential districts lie 
between the downtown factory area and the central 
business district. Here are street after street of small 
houses and apartments. Some of them are row houses, 
and others are small, detached houses only a few feet 
apart. In some of these sections, the houses are neatly 
painted and the small, green back yards are carefully 
kept. Window boxes with flowers add color and beauty. 

Other sections of this older residential district are 
run down. There are few window boxes, and the back 
yards are bare of grass. Rickety shacks, and piles of old 
lumber and other rubbish line the alleys. These are 
slum areas. People here live crowded together, some- 
times an entire family in one room. Nearby, workmen 
are tearing down some of these slums to make way for 
an urban renewal project (see URBAN Renewat). The 
government and private businessmen are cooperating to 
build this project, which will put modern apartment 
buildings and playgrounds in the old slum district. 

The residential areas become less crowded farther 
from the center of the city. Houses are a little larger and 
farther apart. Trees shade the front and rear lawns. 
Along a broad avenue stand rows of apartment houses, 
some 2 or 3 stories high, others perhaps 15 to 20 stories. 
Each neighborhood has a school and a park or play- 
ground. One street is lined with stores and shops. It 
leads on through a park with woods and ball fields. 

Beyond this lie the suburbs. The people in some of 
the suburban areas live in large homes with broad, well- 
kept lawns. Others live in new developments of smaller 
homes. Trees that line the streets in these new develop- 
ments are still small, but someday will shade the houses. 


Life in a City 


Life in a city differs greatly from life in a small town 
or on a farm. It also differs within itself. An apartment 
dweller, for example, lives quite differently from his 


Tony Romano, Conrad Hilton Hotel 


City People enjoy beautiful 
parks such as Chicago's Grant 
Park. Picnics, games, and con- 
certs bring great throngs of 
visitors to parks every year. 


FIFTY LARGEST CITIES IN THE WORLD— 


1, New York City, 26. Wuhan (tri-cities 
7,781,984 1,800,000 

2. Shanghai, 7,100,000 27. Hamburg, 1,781.5% 
3. Tokyo, 6,969,104 28. Chungking, 1,700.00 
4, Moscow, 5,032,000 29. Detroit, 1,670,144 
5. Peking, 4,060,000 30. Vienna, 1,616,195 
6. Buenos Aires, 3,609,000 31. Saigon, 1,614,200 
7. Chicago, 50,404- 32. Scoul, 1,574,868 
8. Berlin, 3,343,200 33. Madrid, 1,527,894 
9. London, 3,273,000 34. Djakarta, 1,492,100 
10, Tientsin, 3,024,147 35. Madras, 1,416,056 


11. São Paulo, 2,900,000 36. 
12. Leningrad, 2,888,000 37. 


Milan, 1,355,400 
Nagoya, 1,336,780 


13. Paris, 2,850,189 38. Barcelona, 1,276,675 

14. Bombay, 2,839,270 39. Bucharest, 1,236,908 

15. Rio de Janeiro, 40. Istanbul, 1,214,616 
2,800,000 41. Kyoto, 1,204,084 


16. Calcutta, 42. Harbin, 1,163,000 
17. Osaka, 2,5 43. Yokohama, 1,143,687 
18. Los Angeles, 2,479,015 44. Nanking, 1,114,000 
19. Mexico City, 2,233,914 45. Birmingham (Eng.), 
20. Mukden, 2,213,000 1,110,800 

21. Cairo, 2,090,654 46. Montreal, 1,109,439 
22. Philadelphia, 2,002,512 47. Kiev, 1,102,000 
23. Budapest, 1,850,000 48. Naples, 1,096,800 
24. Rome, 1,829,400 49. Lima, 1,086,250 
25. Canton, 1,820,523 50. Glasgow, 1,081,700 


friend who lives in a house on the next block. Different 
backgrounds also create differences in the lives of city 
people. А person who has recenily come to the city 
from another country may still follow some of his old 
customs. He may continue to cat the traditional foods 
of his former land, attend festivals and dances sponsored 
by his nationality group, and pattern his family rela 
tionships after the customs of his homeland. 

At Home. Many city families live in apartment 
houses. Most of these are "walk-ufs" of only two ot 
three stories. Others are elevator apartment buildings, 
Sometimes more than 20 stories tall. Most apartment 
buildings have small, if any, front yards or back yards. 
Children go to the neighborhood playground or to the 
park to play. Or they play in the streets or alleys. 

A central laundry room may serve all the families of 
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Educational Institutions of 
the city include great univer- 
sities. This is the University of 
Montreal in Montreal, Canada. 


il t 
Giant Stadiums will = 
many thousands of peoP E. 
sporis events such as this 50 


A егтапу, 
match in Stuttgart, on world 


_— FIFTY LARGEST CITIES IN THE UNITED STATES —— 


New York City, 26. Indianapolis, 476,258 
7.781,984 27. Kansas City, Mo., 

з. Chicago, 3 475,539 
$. Los Angele 2,479,015 28. Columbus, 471,316 
4 Philadelphi 002,512 29. Phoenix, 439,170 
§ Detroit, 1,67 . Newark, 405,220 
n ) 
7 


50,404 


Baltimore, 93 . Louisville, 390,639 
Houston, 32. Portland, 372,676 
$. Cleveland, 876,050 33. Oakland, 367,548 
9. Washington, D.C., 34, Fort Worth, ‚268 
35. Long Beach, 344,168 
35. Birmingham, 340,88 
1 . Oklahoma City, 324, 
m i 38. Rochester, N.Y., 
13. Boston, 697,197 318,611 
14, Dallas, 679,684 39. Toledo, 318,003 
15. New Orleans, 627 . St. Paul, 313,411 
16. Pittsburgh, 604,3 41. Norfolk, 305,872 
. Omaha, 301,598 
. Honolulu, 294,179 
. Miami, 291,688 
. Akron, 290,351 
E] Paso, 276,687 


Milwaukee 


20. Buffalo, 
21. Cincinnati, 502,550 46. 


12. Memphis, 497,524 47. Jersey City, 276,101 
23, Denver, 493,887 48. Tampa, 2/4,970 
24, Atlanta, 487,455 49. Dayton, 262,332 


25. Minneapolis, 482,872 50. Tulsa, 261,685 


FIFTY LARGEST CITIES IN CANADA 


1. Montreal, 1,109,439 26. Sudbury, 46,482 
2. Toronto, 667,706 27. Sarnia, 43,447 
3. Vancouver, 365,844 28. Peterborough, 42,698 
4. Winnipeg, 255,093 29. St. Catharines, 
5. Hamilton, 239,625 30. Fort William, 

6. Edmonton, 226,002 31. St. Laurent 

7. Ottawa, 222,129 32. 

8. Calgary, 181,780 33. 

9. Quebec, 170,703 

10. Windsor, 121,980 34. Moncton, 36,003 
11. London, 101,693 35. Lachine, 34,494 
12. Halifax, 93.301 36. Guelph, 33,860 


37. Jacques-Cartier, 33,132 
Verdun, 78,262 38. Sydney, 32,162 
Saskatoon, 72,858 39. New Westminster, 31,665 
16. Kitchener, 59,56: 40. Outremont, 29,990 

17. Sherbrooke 41. Moose Jaw, 29,603 


18. St. John's, Newf. 42. Lethbridge, 29,462 
57,078 43. St. Boniface, 28,851 

19. Victoria, 54,584 44, Shawinigan Falls, 28,597 

20. St. John, N.B., 52,491 45. Timmins, 27,551 

21. Brantford, 51,869 46. Granby, 27,095 

22. Trois-Riviéres, 50,483 47. St. James, 26,502 

23. Oshawa, 50,412 48. Drummondville, 

24. Hull, 49,243 49. Jonquiére 

25. Kingston, 48,618 50. Montreal-Nord, 25,407 


Sources: 1960 U.S. Census; 19 


an apartment building. Many landlords maintain auto- 
matic washing machines and clothes driers in this room 
for the tenants’ use. Rubbish and garbage may be 
burned in the building’s own incinerator, or it may be 
picked up by collectors once or twice a week. 

Shopping is simple for a city person. There may be 
asmall store or delicatessen on the next corner. A 
gocery supermarket is probably only an easy walk 
fom home. And a short bus ride will take the shopper 
into the central business district, where stores sell almost 
anything a person could want to buy. 

People who live close to others must be careful not 
3 interfere with their neighbors’ lives. Landlords often 
ES Ше to prevent this. These involve playing in 
p. ways, making unnecessary noise late at night, 
eeping pets, and the use of laundry facilities. 


Wide World 


Fun In The City may include 
a visit to a zoo, such as this one 
in Rome, Italy. People can see 
unusual animals from through- 
out the world. 


56 Canadian Census; and latest official estimates and censuses. 


A city person has many neighbors, but he may not 
even know the names of some of them. Other neighbors 
may be his good friends. City women borrow flour back 
and forth, just as women in small towns do. They visit 
over a morning cup of coffee, and take turns watching 
each other’s children. In the evening, neighboring 
families may get together for a game of cards or a trip 
to a nearby bowling alley. 

At School. A city boy or girl may go toa school with 
hundreds or even thousands of other children. On the 
way to school, he must perhaps cross a street crowded 
with cars, buses, and trucks. This traffic is headed for 
the central business area during the morning rush hour. 
Friendly policemen or policewomen stand watch at the 
busiest corners to help the children across safely. 

A large city school may have five or more homerooms 


Pepsi-Cola International 


Modern Department 
Stores like this one in Tehran, 
Iran, offer shoppers almost any 
item they might need. 


Tourist Office 


neh Gover! 


Museums such as the Louvre, 
in Paris, contain great pieces 
of art from many lands and 
different periods of history. 
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for a single grade, but cach class is about the same size 
as a class in a small town. The class may take several 
field trips during the year, perhaps to a museum, а 200, 
an art gallery, or a factory. Four or five buses may be 
needed to carry all the children going on one of these 
field trips. 

At Work. During the morning rush hour, thousands 
of persons hurry to their jobs. Some of them work in 
offices high in downtown skyscrapers. Other go to 
giant factories, or sell merchandise behind the counters 
of large department stores. Most of these people work 
until 4:30 or 5 P.M., except for a short lunch hour and 
perhaps one or two “breaks” for coffee and relaxation. 
Then they head back to their homes, creating another 
period of heavy traffic, the evening rush hour. 

When night comes and most people are thinking 
about going to bed, still other city dwellers are just 
going to work. Buildings must be cleaned to be ready 
for use early the next morning. Many factories operate 
around the clock. Hospitals, newspapers, power sta- 
tions, and police and fire departments never close. 
Restaurants, drugstores, radio stations, and other estab- 
lishments remain open to serve the people who work 
at night. A big city never sleeps. 

Recreation in a city is as varied as the city itself. 
On a warm summer day, many families pack picnic 
baskets and head for the park or the beach. In the 
evenings, a family may walk to the neighborhood 
motion-picture theater. Or the city family may board a 
downtown-bound bus to see a play or to attend a 
musical concert. Art galleries and museums attract 
millions of city people every year. City parks offer many 
recreational programs, including handicraft, dramatics, 
and art. The many athletic fields in city parks are alive 
with players every pleasant day in the year. See AMUSE- 
MENTS. 


How Cities Grow and Change 


Cities expand and change as a result of population 
growth, increases in wealth, new inventions, new prod- 
ucts, and new fashions. Growth requires new homes, 
stores, streets, and schools to accommodate more people. 
New factories must be built to manufacture new prod- 
ucts. These must be served by new highways, railroads, 
and airlines. The cars and trucks that use the highways 
need parking lots. The airplanes need airports. These 
and many other forces help to change a city. 

Population Changes. All city neighborhoods under- 
go steady population changes. Young couples often live 
in apartment districts. When they begin to rear children 
they may move to a neighborhood of small homes 0 
the youngsters will have yards to play in. As ће parents 
grow older and earn more, they may move to a neigh- 
borhood of larger homes. But after the children have 
grown up and left home, the parents may move back 
into an apartment. 

Slums. Some slum buildings were built as cheap 
tenements for immigrants. Other slum areas were once 
fine neighborhoods that have become run down. Many 
forces can cause blight, or neighborhood deterioration. 
One of the major causes is the conversion of homes into 

rooming houses or into many small apartments, Build- 
ings deteriorate rapidly from overcrowding and lack of. 
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repairs. Poor community services can also cause a пе}, 
borhood to become run down. Among these аге р zi 
schools, police and fire protection, garbage collecties 
and parks. Heavy traffic on residential streets can dam 
age a neighborhood. Still another cause of blight is the 
construction in a residential arca of nonresidential 
buildings such as stores, offices, and factories, 

As a neighborhood begins to decline, many of is 
residents move to other neighborhoods, often їп de 
suburbs. Their homes may be taken over by people 
moving into the city from other countries or from рух 
rural areas. Often these people are unskilled and сап 
obtain only the lowest-paid jobs. They crowd together 
in small rooms or apartments in order to save rent. And 
the neighborhood declines even faster. 

As slum dwellers become better educated and more 
highly skilled, they are able to hold better jobs. They 
can afford to move to better neighborhoods, vacating 
the slums for newer migrants. 4 


History 


The First Cities probably had only a few thousand 
persons, because all food had to be grown on nearby 
farms and transported on foot or by small boats. А thow 
sand farmers could produce enough surplus food to 
support only a hundred city dwellers. 

Ancient Cities grew in size with the development of 
better methods of agriculture and transportation. Im- 
proved tools and weapons enabled armies to conquer 
large areas, and the surplus food of whole countries 
could be appropriated for one large city. During the 
5000's and 4000's B.C., large cities developed in Mes 
potamia, India, and China. Only a few of these cities, 
such as Rome, Peking, and Nanking, reached popula- 
tions of 1,000,000. Athens at its peak had a population 
of only 150,000. These cities dominated empires which 
held power for afew hundred years. When their military 
power declined, they dwindled in wealth and popula- 
tion. Rome, for example, declined from a city of ovet 
1,000,000 to fewer than 20,000. See Crry-STaTE. 

Medieval Cities. During the Middle Ages, wars Taye 
aged Europe and made trade difficult. Cities survived 
by building walls which could be defended against 
roving warriors. Their sizes were again limited to pop 
lations that could be supported by nearby farms. The 
gradual establishment of peace during the A.D. 1100$ 
and 1200's brought a revival of trade and the slow 
growth of medieval cities. Venice, Paris, London, Am 
sterdam, and the Hanseatic cities grew as trading 9 
port cities (see Hanseatic LEAGUE). But few cities ha 
populations as large as 100,000, and go per cent of the 
world’s people lived on farms at the beginning of the 
Industrial Revolution. See Mrppir Aces (Towns). , 

Growing Cities. The Industrial Revolution, begin- 
ning in the 1700’s, urbanized the Western count 
Better implements and knowledge raised agricul 
productivity so that only то or 20 per cent 0 
country’s population could raise all the food n 
New methods of transportation— boats, canals, О 
and railroads—made it possible for huge cities to bt 
food and raw materials from all parts of the world. j a 
manufacturing methods enabled the cities to pro tr 
goods which they could trade for raw materials. d 
peaceful and stable world conditions made trade E 
investment possible. Surplus resources let society SP 
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CITIES DONT 
JUST HAPPEN — NEAR NATURAL RESOURCES 


Seattle is the center of a rich 
lumbering and fishing region 


asy TO DEFEND 


Quebec is built on c ! gh 


ploteau overlooki > St. 
owrence River. It once 
called the ‘Gibraltar of America." 


— CLOSE ТО WATER РС 


Mony cities, from Augusta, Me., 
to Augusta, Ga., were built 
where water power was available. 


— ON GOOD HARBORS 


New York City and Sydney, 
Australia, have the finest 
horbors in the world 


— WHERE RAILROADS MEET 
Chicago, because of its location, 
has become one of the greatest 
railroad centers in the world. Ў RSEN ia a 

Built on the Mississippi River, 


St. Louis in early days was the 
Gateway to the Old West." 


— AT NATURAL GATEWAYS 


Singapore, с great trade 
center at the tip of the Mala; 
Peninsula, is the gateway 
from India to the Far East. 


Cities їп the Future must try to eliminate blight, congestion, and 
air pollution. An artist's idea of a future city shows a great plastic 


larger and larger amounts on research and training, 
thus speeding technological development. See INpus- 
TRIAL REVOLUTION. 

All these changes occurred in cities. Today, there 
are more cities in the United States with populations 
of over 100,000 than there were in the entire world 
before 1700. 


City Problems Today 


The interdependence of urban populations makes it 
essential that such services as Sewers, sanitary water, 
and streets be made available to all. Urban conditions 
also require regulation by means of police forces, health 
regulations, and housing and building laws. City gov- 
ernments establish these regulations, and tax the people 
to pay for essential services. Without regulations, cities 
would soon decay and decline. See Crrv AND Locar 
GOVERNMENTS; CITY PLANNING. 

"Today's cities are growing so rapidly that local gov- 
ernments are hard pressed to provide these essential 
services. In addition, cities are spreading out rapidly 
into suburban and rural areas which have their own 
local governments. Local governments may need to 
cooperate to solve problems of transportation, sewerage, 
water, police, park development, industrial expansion, 
and urban renewal. Some cities, such as Toronto and 
Miami, have met this need by creating “super” govern- 
ments that provide services not only for the city, but 
also for the entire metropolitan area. Other cities have 
set up authorities to administer specific services. For 
example, the Port of New York Authority and the 
Chicago Transit Authority administer port activities 
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dome providing city-wide air conditioning and protection from 
the elements. A monorail would provide transportation. 


and city transportation, respectively (see AUTHORITY. 

The forces of today’s society are rapidly changing 
the appearance of cities. These forces challenge а 
people to maintain their communities as аша 
healthful places in which to live. \упылм1„. C. Warm 
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gry AND LOCAL GOVERNMENTS manage the 

24 and provide the services for a city or other local 

People in a city demand more services, need 
regulation, and require the helping hand of gov- 
+ more often than do their country neighbors, 
they are crowded closer together. They come 
contact with their city government almost daily. A 
n directs traffic at a busy corner. А fire engine 
down a crowded street. Rumbling trucks collect 
hold garbage and refuse. At night bright street 
ıs chase the shadows. Motor-driven sprinklers and 
set sweepers clean the с i ty streets. A new playground 
$ opened to boys and girls. These are some of the 
services and facilities that city governments offer. 
The American system of government operates on 
hree levels: local, state, and national. Local govern- 
ment includes governments in counties, cities, boroughs, 
villages, townships, апа towns. It also includes school 
districts and special districts. The state creates and has 
lal control over all local governments. It determines 
what kinds of units there shall be. Some states require 
that a community have a certain population before it 
may become a city, borough, village, or town. Other 
gates do not. State laws group communities into classes 
according to their populations. Each class has its own 
lind of organization, and has the right to provide for 
ihe needs of the community. 

After the state has approved the boundaries of a local 
unit, the people set up its government. The state allows 
tach city or town to govern itself in certain matters. 
Bach state has a slightly different pattern. 

Forms of governmeni vary from city to city. Many 
cities have a council and a mayor. Others have a com- 
nission or a city manager, or elements of both. 

The same person usually lives under and pays taxes 
imore than one local government. Local governments 
ae usually completely independent of each other. But 
they often cooperate on mutual problems. 


Units of Local Government 


State legislatures set up local units of government to 
wovide the people with certain services. To be а true 
ovement, a local unit must have (1) territory, (2) pop- 
E (3) legal standing, (4) power to сапу out gov- 
Suas functions, (5) independence from other local 

tl © the right to raise revenue. 
SR of local government include municipalities, 
vali ps, School districts, and special districts. Munici- 

ies include cities, boroughs, villages, and incor- 
Porated towns. 
а States has about 100,000 Jocal units of 

Кор, E Nebraska leads the states with more than 

Munici 2n „е has the fewest, about 40. 

ө ae ities serve urban areas. T! hey have the 
s ече police and fire protection, street and 
services ne ol, health and welfare services, and other 
Шш тнр to maintain community life. Illinois 

of any st an 1,100 municipalities, the largest number 
Y state. Some states, including Nevada, New 


ШАД 
Em and Rhode Island, have fewer than 25 


palities each, 
0١ n 
à “sad usually serve rural areas, providing only 
Middle ee ntal services, Only 16 Midwestern and 
li antic states have townships. In New York, 


consi 2 н 
In, and the six New England states, township 


CITY AND LOCAL GOVERNMENTS 


governments are called fown governments. They have 
wide authority. When a township government includes 
urban areas, it performs many functions and services 
that are normally handled by a municipality. In some 
New England states, the towns direct local schools. 

School Districts. About half the local governmental 
units in the United States are school districts. More 
than half the states have independent school districts. 
Most of them are small, rural units that furnish only 
elementary education. Other districts provide high 
schools as well, and a few have facilities for junior col- 
leges. Some districts do not maintain schools. Instead, 
they furnish transportation and pay tuition for boys and 
girls to attend schools in other districts. 

Eight Middle Western states have 3,000 or more 
school districts each. The number of school districts has 
dropped since 1940, because many small districts have 
been consolidated to form larger units. 

Special Districts carry out particular government 
functions. These districts are also called authorities, com- 
missions, or boards. Most special districts were set up to 
perform a single function. But some provide several 
services. About two of every three special districts in the 
United States deal with fire protection, soil conserva- 
tion, drainage, regulation of cemeteries, or housing. 
Other special districts handle water irrigation and con- 
servation, sewage disposal, parking, sanitation, and 
management of highways, hospitals, libraries, parks, 
and playgrounds. Special districts, often called author- 
ities, build and operate bridges, toll roads, seaports, air- 
ports, and public buildings. 

Special-district types of local government may be 
found in every state. Illinois has the largest number, 
with more than 1,800. 


Forms of Local Government 


Local government in the United States has roots that 
reach into the past. Much of the American government 
system came from England. But many local government 
offices go back even farther than English history. In late 
Roman times, the constable directed mounted troops. 
The city dates from the Latin civifas, ога body of 
citizens. The borough comes from the Teutonic burg, or 
walled settlement. The village comes from the Latin 
vicus, or Roman settlement without walls. Township had 
its origin in the Germanic tun scipe, or a group of families 
that governed themselves in northern Europe during 

iddle Ages. 
Ln Most i cities in е Вак 
„mayor form of government. In this govern- 

te eae has frond powers. He can appoint 


ment, the mayor І 
subordinate city officials, veto acts of the council, pre- 


are a budget, plan a program, and direct the operation 
of all city departments. The council acts as the agency 
that determines basic policy and raises revenue for the 
city, But the mayor acts as the leader in city uc 
ment, and voters consider him the chief executive o the 
city. Many municipalities retain the council as үс до 
powerful арепсу. More than half the cities 1n the Unite: 
States with populations over 5,000 have a mayor- 

il form of government. ^ 

Sede О онова War, the first city govern- 
ments in the colonies were patterned after those in 


455 


CITY AND LOCAL GOVERNMENTS 


England. A council was the chief organ of government. 
"The mayor was a member of the council, and presided 
over it. The council held all executive, legislative, and 
judicial powers. Throughout American history, a popu- 
larly elected council has remained the chief authority 
in city government. All present forms of local govern- 
ment are based on this principle. 

In the early 1800s, many cities changed their forms 
of government. They copied the system of separation of 
powers used in the national and state governments (see 
Unrrep States, GOVERNMENT oF [Separation of Pow- 
ers]. Under this system, the mayor operated from а 
separate office and was not a member of the council. 
During the 18007, most cities had weak-mayor govern- 
ments, with little executive authority. The mayors had 
to share their powers with councils and with other 
elected officials. But, as towns began to grow in size, 
many large cities adopted the strong-mayor form. 

Commission governments have several elected execu- 
tives, called commissioners, who supervise operations. 
About 300 cities in the United States with populations 
of 5,000 or more have commission governments. 

The first commission government was set up after a 
tidal wave and hurricane struck Galveston, Tex., in 
1900 and destroyed a large part of the city. The disaster 
caused so much devastation that the weak mayor- 
council government could not function properly. The 
state legislature provided for a city government by a 
popularly elected commission of five persons. The com- 
mission had powers to pass ordinances, impose taxes, 
distribute funds for city needs, and appoint officials. A 
commissioner headed each of four departments: (1) 
finance and revenue, (2) waterworks and sewage, (3) 
streets and public property, and (4) police and fire pro- 
tection. A fifth commissioner, who acted as mayor- 
president, coordinated the work of the others. 

The commission achieved such success that it began 
to gain wide acceptance as a new form of local govern- 
ment throughout the United States. Des Moines, Iowa, 
adopted the commission form in 1907. Within eight 
years, more than 400 cities had copied it. Most of these 
cities were fairly small, but they also included Oakland, 
Calif.; New Orleans, La.; and St. Paul, Minn. After 
1914, the commission form became less popular. Some 
cities went back to the mayor-council form, or tried the 
new city-manager type of government. 

The chief weakness of the commission form is its lack 
of unity in operations. Each commissioner has charge 
of one department, and may administer it without re- 
gard to the government as a whole. The commissioners 
are elected to represent the people, but there is no 
guarantee that they will be good administrators. 

Many persons regard the commission form as a good 
method for eliminating political bosses and machines, 
graft, and waste. With only five persons to direct city 
government, administration is simplified. 

Council-Manager plandeveloped fromthe commission 
form of local government. A city council hires a profes- 
sional administrator as manager to supervise all munic- 
ipal affairs. The council then has the same kinds of 
functions as the board of directors in a large corporation. 
Ti he city manager has the same kinds of duties that the 
chief executive officer would have in the corporation. 
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The city council retains full legislative authority, ad 
passes ordinances. It may dismiss the city manager, ы 
generally it does not interfere with his work. [n mos 
communities, the council determines how long te 
manager will serve. In a few cities, the manager has a 
specific term of office. Most managers are nonpolitieal 
appointees, experienced in public administration, 

The purpose of the council-manager plan is to im. 
prove administration and to gain efficiency and eco 
omy. The short ballot is another feature of the plan 
Voters elect only a few officials directly. They can em 
amine the candidates more carcfullv than can voters whe 


elect many officials listed on a long ballot (see Уот 

The National Short Ballot Organization devised the 
original council-manager plan in the early 1900's. In 
1908, the city of Staunton, Va., hired a general manager 
to handle its administrative affairs. It kept its council 
and mayor. In 1912, the city of Sumter, S.C., became 
the first to adopt the commission-rmanager form of gow 


ernment by direct vote. The voters elected a three-man 
commission that in turn appointed a city manager. The 
plan gained national attention in 1914, after a disastrous 
flood almost engulfed Dayton, Ohio, In January of 
that year, Dayton became the first large city to use the 
city-manager plan. 

More than 1,700 cities in the United States and 
Canada have city managers. Almost half the cities in 
the United States with populations of 25,000 or more 
use the council-manager plan. It ranks second to the 
mayor-council plan in use in the United States. Other 
countries, including Great Britain and Ireland, ako 
have the council-manager form of city government. 

District Government. Most other forms of local gov 
ernment—townships, school districts, and special dis 
tricts—have elected governing bodies. But many,notably 
the school district with a schoo! superintendent, have 
appointed executives who function in somewhat the 
same manner as city managers. 


City Governments in Other Countries 


There are three basic systems of city government M 
widespread use in all parts of the world outside the 
United States. They are known as English, French, 
and Russian. ү ^ 

The English System provides that the national gov- 
ernment grant specific powers and duties to the loc 
units. Popularly elected local governing bodies exercise 
these powers without much supervision from the nê- 
tional government. In Great Britain, the city gove™ 
ment is called the borough. The mayor, the aldermen, 
and the councilors act as one body. No separation T 
powers exists between the mayor and the council. e 
mittees conduct much of the city's administration. di 
English system has been adopted in Australia, Сапай, 
New Zealand, and the Union of South Africa. Ке. 

The French System gives the national sore 
strict and detailed control over local gem 
units. It does this through prefects, or officials who (Gn 
the 9o departments into which France is divided: " 
governments in France are called communes. An acd 
council and mayor meet four times a year. T j 
an annual budget, and have authority to regulate 
local matters as water supply, streets, parks, tbe int 
protection. But the prefect and the minister 1 
terior in the national government control finance, 
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Voters form the basis for all city governments. They elect the mayor and other 
»fficials in the mayor-council form, left. Citizens of the various wards elect 
nembers of the council, and mayor Gnd council together run the city. Voters 
directly elect members of the commission, below. Or they directly elect a smoll 
council, right. It hires a professional city manager to run the government. 


COUNCIL-MA 


Council 


Five-Man 
Commission 


Manager 


ent must provide the people with basic 
council systems, the people elect 
е commission form, each 


Each of the three forms of city g j 
protection and services. Under some mayor h 
officials to supervise some of these services. Under tl 
member of the commission may 


be responsible for a particular government function. 
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cation, police, and other functions that would be 
handled by the cities in the United States. The French 
system dates from the time of Napoleon I, in the carly 
18oo's. With slight changes, it has been adopted in 
most countries in the Middle East, Far East, Africa, and 
Latin America. For example, cities in Mexico fall under 
the strict control of state governments and laws. 

The Russian System. The soviet, or council, forms the 
structure of local government in Russian-dominated 
countries. An all-powerful national government domi- 
nates the various levels of soviets. The local district or 
city soviet serves as the representative of the national 
government. An executive and several committees han- 
dle such municipal affairs as housing, fuel use, educa- 
tion, and transportation. 

The local government in Russia has some power. But 
the next higher level of government maintains strict 
control over it. The Communist party organization 
keeps a watchful eye on local officials. Local govern- 
ments do not debate issues freely and do not use elec- 
tions to decide local policies. 


Services of Local Government 


Local governments provide a wide variety of services 
for their people. In rural areas, these services are not so 
numerous or expensive as they are in large cities. State 
and national governments have taken over many func- 
tions once performed by local governments. They have 
found that local government could not finance these 
services, or did not have the organization to administer 
them efficiently, This has been particularly true of func- 
tions relating to streets, highways, health, and welfare. 

Safety and Protection. The police force of every city 
usually has a full-time job protecting people and prop- 
erty from lawbreakers. It must guard them from vio- 
lence in the streets, in public places, and in their homes. 
It must arrest criminals and bring them to trial. It must 
curb juvenile delinquents and keep them from a crimi- 
nal career. City police must keep traffic flowing and 
streets safe for travel. They cooperate with state police- 
men to help find criminals who escape over city bound- 
ary lines. The county government usually tries persons 
accused of a crime. Its district attorney, grand jury, 
judge, sheriff, and coroner handle such cases. See 
County GOVERNMENT. 

The city fire department fights fires, and tries to pre- 
vent them by enforcing building regulations and mak- 
ing regular safety inspections. All large cities have trained 
professional firemen with the most modern fire-fighting 
equipment. In many smaller cities, villages, and towns, 
volunteer fire companies composed of citizens of the 
community provide fire protection. 

Public Utilities and public works include govern- 
ment-owned or government-supplied facilities and serv- 
ices. They may be bridges, streets, street-lighting sys- 
tems, public-transportation systems, airports, water- 
works, refuse- and sewage-disposal systems, parks, and 
playgrounds. They may also include public housing and 
public buildings such as auditoriums, schools, libraries 
museums, hospitals, and health centers. 1 

The city may own an enterprise and finance it through 
taxation or rates collected for services. The city may 
regulate privately owned enterprises, such as transpor- 
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tation systems, in the public interest and conveniesee 
Or the city may own an enterprise, but lease it t 

private firm to operate and maintain. Municipal owne 
ship has been more widely accepted in European cous, 
tries than in the United States. Many European citiey 
own their own theaters. But private firms often produce 
the plays or operas. In such cities as London and Ps 
housing units have been built on city land and pulis 


authorities organized to operate them. In Canad 
water power may be developed by municipalities, py. 
inces, or private firms. 

Cities in the United States tend to own certain kinds 


of services, including water-sup))! 
tems, sewage-treatment plants, 


and distribution sys 
airports, electric-power 


and light systems, incinerators, and auditoriums, Som 
public utilities are natural monopolies, or services of the 
kind in which competition would be wasteful. For ex. 


ample, no city would allow two companies to build 
their own streetcar tracks along the same streets, or to 
lay water pipes beneath the streets. People could not 
depend upon competition to regulate the prices charged 
for such services. But authorities do not agree on whether 
it is wiser for government to own and operate such facili- 
ties, or to regulate them by law under private ownership. 

Health and Welfare rank among the major responsi- 
bilities of city government. City health departments 
strive to control communicable diseases, eliminate un- 
sanitary conditions that breed diseases, and superis 
public eating places. They may set up laboratories and 
clinics. City governments build hospitals and provide 
care for the sick, the unemployed and those unable to 
work, orphans, and widowed mothers. Other city de- 
partments work to demolish slums and blighted areas 
and to provide housing for low-income groups. 
taxation finances most of these services, but other gov- 
ernments may lend financial and technical help. 

Planning. Local government must gather and @ 
amine facts of city life and relate them to the present 
and future needs of the community, City planners seek 
answers to such questions as these: Will the population 
increase? Where will it be concentrated? Will there be 
adequate public facilities? Shall the city be divided into 
business, industrial, and residential zones? These pub 
lems can be solved only by a continuous program of city 
planning. See Crry PLANNING. 


Relations with Other Governments 


Each state creates its units of local government. : 
decides what kind of local government it must be 
also outlines the pattern of cities, towns, townships V. 
lages, and school districts. State laws describe the pa 
that local governmental units may exercise, and * 
these units shall raise revenue. Often a state constitu 
has provisions relating to local government. The s 
may give its own departments the power to supe i 
local government in such activities as education. 
is called state administrative control. ther 

Local governments are independent of each Bi 
The county does not supervise the city- The on iol 
not govern the village outside its borders. Some а! Р 
ties believe that one defect of local government D 
vast number of local units in one economic um 
believe that a plan must be devised to solve 8 
mental problems that affect more than one unit, 


5 ] ove 
The federal government has no direct contro 


governments. But it has greatly increased its interest 

4u problems. It has made large grants of money to 

ES governments for such purposes as highways, hos- 
health, housing, and slum clearance. 


mm welfare, 


Problems of Local Government 


Local government in the United States has always 
usted to changing conditions of American life. Pop- 
ır demands for improvements have usually led to 
dunges in the form and structure of local govern- 
nts. These governments face two major changes in 
de character of the American people: urbanization, and 


yrapidly growing population, particularly in the suburbs. 
The United States has become an urban nation. In 
oo, only 5 of every 100 persons lived in urban areas. 


|s 1950, the number had risen to 64 of every 100. City 
coyemments must be chiefly concerned with problems 
durban life and providing for urban services. 

Population growth in the suburbs also causes prob- 
kns. Between 1940 and 1950, half the population in- 
пок in the United States occurred in the suburbs of 
lager cities. These arcas are often called the urban 
finge. City governments face the problem of supplying 
кісе to these newly developed communities. 

Duplications of Government. Many towns and vil- 
bges cluster around a central city. Together they com- 
prise a metropolitan area that forms a single economic 
wit (ee METROPOLITAN Area). But political authority 
divided among the many local governmental units in 
ın area. Many authorities believe that the smaller, in- 
tfiective local units should be consolidated into larger, 
more efficient ones. They believe that local government 
inurban areas is hopelessly divided and cannot provide 
savicesto the more than 80,000,000 personsin these areas. 

Finances are a major problem for many local govern- 
ments. State constitutions and laws restrict and limit 
he amount of taxes and other revenues that local gov- 
«ments can raise. They also limit the amount of debt 
that local units may incur. Most states provide that 

units may raise money, but require that it come 
almost entirely from property taxes, Urban areas may 
have adequate wealth, but they cannot always be taxed 
suficiently to furnish modern local services for all the 
pe Asa result, state and national governments must 
р + They make grants for such serv- 
ki: du Ways and education. Or they may simply 

iiam тащ number of local functions. 

Eu m ion in Government. Many urban areas 
Ў а representation in state legislatures. In 
is eee each county, no matter how small 

Be ione Jh have one representative in the 
stint the nu E egislature. In many other states, laws 

e cities mm er of legislative representatives from 
Mayors of lar e] the depression of the early 19308, 
tonal е cities began to appeal directly to the na- 
| Authorities bel for aid to combat unemployment. 
improve by mod leve that many local governments can 
tices, Local ernizing their organizations and prac- 
stood in ee officials themselves have often 
Чу changes d of progress, because they do not want 
methods Ше ocal governments must use more efficient 
tach other n trained personnel, and cooperate with 

in E unity within neighboring areas 

Relateg Ani = problems. Н. F, ALDERFER 
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Services or LOCAL GOVERNMENT 


Airport Health, Board of Safety 
Bridge — Hospital Жайма 
City Planning Housing School 
Civil Defense Law Enforcement Sheriff 
Conservation Library Smoke 
Constable Park Prevention 
Court — Playground Social Work 
Fire Fighting Police Street 
Fire Prevention Pound Traffic 
Franchise | Public Utility Transportation 
Garbage Disposal Roads and Highways Water Supply 
UNCLASSIFIED 
Alderman Community Taxation 
Assessor County Government Town 
Borough Democracy Town Mecting 
Burgomaster Government ‘Township 
Canada, Legislature United States, 
Governmentof Mayor Governmentof 
City Metropolitan Area Village 
City-State Soviet Voting 
Commune State Government 
Outline 


1. Units of Local Government 

А. Municipalities 
B. Townships 

Il. Forms of Local Government 
А. Mayor-Council С. Council-Manager 
B. Commission D. District Government 

Il. City Governments in Other Countries 
A. The English System C. The Russian System 
B. The French System 

IV. Services of Local Government 
A. Safety and Protection С. Health and Welfare 
B. Public Utilities D. Planning 

V. Relations with Other Governments 

VI. Problems of Local Government 


C. School Districts 
D. Special Districts 


Questions 
What are three forms of city government? 

How does the French system of local government 
differ from the English system? From the Russian system? 
What services do city governments usually provide? 

What controls does a state government have over local 


governments? а 

What is а local unit of government? | 

Why have many local government functions been 
taken over by state or federal governments? 

What authority does the national government have 


over local governments? . ; 
What state has the most local units of government? 


What state has the largest number of municipalities? 
What disaster led to the development of the commission 


form of government? 


CITY COLLEGE is a coeducational, municipal, non- 
resident college in New York City. With Brooklyn, 
Hunter, and Queens colleges, it forms the College of 
the City of New York. Courses lead to bachelor’s and 
masters degrees. It was founded in 1847. For enroll- 
ment, see UNIVERSITIES AND Соплкскз (table). 

CITY MANAGER. See Crry AND LOCAL GOVERN- 
MENTS (Council-Manager). 

CITY OF BROTHERLY LOVE. See PHILADELPHIA. 

CITY OF ORANGES. See SALTO. i 

CITY OF ROSES. See MoNTEVIDEO (Location and 
Description); PoRTLAND (Оге.). 

CITY OF STEEL. See PITTSBURGH. 

CITY OF STRAITS. See DETROIT. 
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CTY OF CHICAGO 


CITY PLANNING 
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Chicago Department of City Planning 


City Planners build scale mode! development plans for 
а given area. This model of a central business area for 
Chicago covers the district outlined on the map, left. 
It contains office buildings, stores, theciers, a transporta- 
tion terminal, and open park spaces. 


CITY PLANNING determines a city’s future needs for 


land, buildings, highways, and other facilities, thro 
an analysis of current and future urban growth. Com 
munities plan and rebuild old areas and develop ne" 
areas to meet present and future needs. E 
Agencies. Most major cities of the world have ci 
planning offices. For example, Paris has an inspecto 
general of town planning. In Rio de Janeiro, the n 
is responsible for city planning. In Tokyo, the Сар! 
Area Readjustment Committee develops city pun 10 
A city planning board in Toronto directs activities ШП 
that city. я «handled 
In the United States, city planning usually is han inis 
by a city planning commission. The mayor appo 
the members of the commission. Larger cities, eo 
and towns employ full-time planning staffs. Small E. 
may retain a professional consultant. Most stat? 8o 
ments have state planning commissions. T 
Valley Authority is the outstanding exampre® . h now 
planning by the United States government, 
assists local and metropolitan planning. p the 
The General Plan, or master plan, sets fort 08 
future needs and character of the city. It consist 


ugh 


bothoods and the renew 


{ maps, reports. and studies that undergo con- 


eg revision Planners base their work on studies of 
Е and future employment in commerce and indus- 
ow 1 hey use these estimates to forecast future popula- 
4 esulting from migration and births. Esti- 


ee growth Г › i 
жү future employment and population permit 


Banners to determine the areas required for future 
wesidences, industrial districts, shopping centers, and 

ber land uses. 
eat plan divides the city into communities 
er neighborhoods. It shows all the community facilities 
кашгей for the city as а w hole, and for each neighbor- 
fond, Each neighborhood needs an elementary school, 
dopping center, play und, church, and other facil- 
шз. Several adjoining neighborhoods make up a larger 
require a high school, library, 
health center, park, and a larger shopping center. 
Planners provide distr or industry, offices, and trade. 

The transportation plan links together the various 
land uses in the city, and provides for the movement 
ofboth people and goocis. Major highways can create 
boundaries between different communities and channel 
heavy traffic around them. The transportation plan also 
provides for railroads, port and harbor facilities, airports, 
buses, subway or elevated lines, and passenger, truck, 
and railway terminals. 

The general plan provides for new residential neigh- 
il of older districts that have 
become blighted or are deteriorating. The plan includes 
poposals for future industry and commerce in new 
planned industrial parks or rebuilt areas. 

Toning. City governments have many powers to 
fide urban growth according to development plans. 
Under city laws, cities can adopt zoning ordinances 
that control the use, height, area, and set-back of new 
buildings. A zoning map controls the use of land in each 
аса. The city may reserve some areas for single homes 
on large lots, and others for apartment houses and higher 
density residential uses. ït may reserve other areas for 
heavy or light industry, lor office buildings, or for stores 
ind shops. Municipal subdivision control ordinances 
regulate the size of lots; the coverage and set-back of 
BAD lendsaped Shoppers' Mall replaced a traffic- 
Wich, in IE ue downtown business district of Kalamazoo, 

. It was the first of its type in the United States. 
Wide World 


community that wil 


CITY PLANNING 


buildings; the width, grade, and alignment of streets, 
curbs, and sidewalks; sewage, and water facilities 
Building, sanitary, and housing codes protect public 
health, safety, and welfare by regulating building struc- 
ture, plumbing, wiring, fire exits, use, and occupancy 

Cities also have the power of eminent domain, ог 
compulsory purchase of private property needed for 
some public purpose, such as streets or parks, They may 
use this authority to condemn and acquire for ‘a fair 
price slum and blighted areas that need rebuilding. 
After a city has acquired such an area, it can demolish 
deteriorated buildings and replan the area for rebuild- 
ing. The city’s capital budget lists all foreseeable needs 
for public works, buildings, streets, and open spaces. 
It schedules those most urgently needed. 

Regional, State, and National Planning. Many com- 
munities have citizens’ planning or housing associations. 
People can express their desires and work for a better 
planned community through these groups. National 
organizations devoted to city planning include the 
American Planning and Civic Association and the 
American Institute of Planners, Washington, D.C.; 
American Society of Planning Officials, Chicago; and 
the American Council to Improve Our Neighborhoods, 
New York City. 

Professional training programs for city planners have 
been established in about 30 colleges and universities 
in the United States. 

History. Most major cities of the world developed 
without being planned in the modern sense of the word. 
But as cities grew in size and complexity, the need for 
orderly planning of new sections arose. In the American 
colonies, several towns were planned cities. Philadel- 
phia, planned in 1682 by William Penn, and Savannah, 
Ga., are examples. In 1791, George Washington hired 
Major Pierre Charles L'Enfant to prepare а plan for 
Washington, D.C. Planners developed the major street 
system of Detroit and of Manhattan in New York 
shortly after 1800, Little planning occurred during the 
1800's, when industrial expansion attracted millions of 
peoples to cities. Communities grew increasingly dirty, 
ugly, crowded, and unhealthy, 

A revival of interest in city planning developed after 
1893. A commission revised L'Enfant's master plan for 
Washington, D.C. Daniel H. Burnham prepared a city 
plan for Chicago. Many cities prepared similar “city 
beautiful” plans. Charles Eliot developed the first met- 
ropolitan park plan for Boston. Jane Addams and others 
began settlement houses to help immigrants in slum 
areas, Jacob Riis worked for reform in housing and for 
the adoption of tenement house laws. Gifford Pinchot 
led a movement to preserve natural resources. In 1913, 
New York City adopted the first zoning ordinance. In 
the 1930's, cities prepared plans to encourage industry 
and provide jobs. In the late 1950's, gleaming new 
buildings and recreational areas began appearing 
according to development plans in many major Amer- 
ican cities. WILLIAM L. С. WHEATON 
Related Articles in Wonrp Book hs e. 
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CITY-STATE 


CITY-STATE is a state in whic h political life and 
pol al control center in à single city. The city-state 
had its fullest development in ancient times. The most 
farnous examples were Athens and Rome. The Athenian 
state consisted of Athens itself and also the outlying vil 
The free inhabitants of this territory 
owed allegiance not to Attica but to the city of Athens, 
and were Athenian citizens. The ancient city-state was 
like a modem city in territory and like a modern nation 


lages of Attica 


in political powers. 

In the Middle Ages, the Italian cities of Milan, Flor- 
ence, Genoa, Venice, and Naples rose to power as inde- 
pendent states. The free cities of Germany, including 
Hamburg, Bremen, and Lübeck, were examples of the 
city-state in a modified form. Payson $. Wip, JR. 

See also Free Crrv; Greece, Ancient (The City- 
State); Iraty (Age of City-States). 

CIUDAD BOLIVAR, syoo THAHTH voh LEE vahr 
(pop. 31,009), is the commercial outlet for more than 
half of Venezuela—the southern Orinoco plains and 
Guiana highlands. It is on the Orinoco River, about 270 
miles inland from the Atlantic Ocean. For location, see 
VENEZUELA (color map). Ocean-going cargo ships carry 
rubber, gold, diamonds, hides, chicle, and tonka beans 
(used in tobaccos and perfumes) from Ciudad Bolívar. 
The city was founded in 1764 as Angostura. It became 
famous as the original home of angostura bitters, used 
in drinks (see BrrrEns). W. Donato BEATTY 

CIUDAD TRUJILLO, /roo HEE yoh (population 
181,553), formerly Santo Dominco, is the capital and 
largest city of the Dominican Republic. It lies at the 
mouth of the Ozama River on the southern coast of the 


The Columbus Memorial at Ciudad Trujillo honors the great 
explorer, who is buried in the Cathedral of Santo Domingo. 
Stoppelman, Pix 
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in the Western Hemisphere. Bartholomew C 
brother of Christopher Columbus, began it in 1494 
that time it was named Isabela. Christophe 


Columbus is buried in the Cat 1 of Santo De 
in the city. 

A hurricane in 1930 destroy 
was rebuilt along modern lin: 
and buildings of Spanish architecture. | 
1936, it was renamed Ciudad ijillo to honor Rate 
Trujillo Molina, the country ler Ons P. Stas 

CIVET, SIV et, is a flesh- ng mammal found 
warm regions of Africa and Southern Asia 
animal grows 2 or 3 feet long a 
gray fur above and white belo 
and rows of dark spots. Civets cat 
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The Civet is valued because it produces a fatty substance үт 
а musky odor. This substance is taken from pouches close 10 
animal's tail, and is used in making several kinds of ре! 


: m 
and other small animals. They produce a шиш 
stance used in perfumes. Only a few drops a Week” 


taken from a civet, but the perfume industry 
thousands of ounces every year. 

Scientific Classification. Civets belong to t 
Viverridae. The common African civet is genus i 
species civetta. Harotp Е. АХ 

See also CARNIVOROUS ANIMAL; MONGOOSE; P a 

CIVIC CENTER is a group of public buildings ie 
landscaped spaces usually found at the center b 
The center may include an auditorium, à libra 
band shell, shops, hotels, and government ап 
buildings. 

The idea of a community gathering place 
developed in ancient Greece. The Forum 1n 
center of politics, business, and religion. Many ies an 
towns had two squares, one for religious ceremo ш 
the other for governmental activities. BERNARD 
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CIVIL AERONAUTICS ADMINISTRATION. See FED- 
лм Aviation AGENCY 

CIVIL AERONAUTICS BOARD (CAB), is an inde- 
кеп! agency of the federal government of the United 
tes. The President appoints its five members with the 
oval of the Senate. The CAB regulates the eco- 
ic phases of United States domestic and interna- 
al airline activities. | hc Board issues certificates to 

can airlines for domestic and international service 
ad issues permits to foreign airplanes entering the 
United States. It determines air rates and mail rate pay- 
ments. It works to establish and maintain reasonable 
td adequate public service in civil aviation. 

E CAB determines aviation safety rules, including 
E the угам © of certificates to airlines and 
та pus îs, It investigates and studies 
Es n. рв and decides upon their probable 
зң сң also aids in establishing and develop- 
"d Dey; na. ar transportation In cooperation with 

Department of State. 1t cooperates in forming inter- 
Ssional standards for safety and i The Civil 
ШЕ сорду, cty and operations. The уі 

СМА AIR РАТ ablished in 1940. Јонх C. BorLeNs 

Ко sis At ae the civilian auxiliary of the 
line without Em Its members volunteer and 
Ese x hey encourage the development of 
Ep meet iR E = organization of private pilots to 
taining in oe a emergencies, and give 

ê adult mex e adults and children. 

É members a o help teach aviation subjects to 
Jars old. The ee patrol, who are from 15 to 18 
ey leam about ets study aviation in all its aspects. 
"йез, and the А meteorology, navigation, airplane 

Bus heory of flight. Through a summer- 

Air Force Base, ae cadets learn what life is like on an 

ў кеу also take part in ап annual Inter- 
xd ange. йо апа ап International Cadet 
“lations of uM pave a radio network of over 10,500 

ү ivil Air po are mobile. s Y 
| ld {дт Il 1 pilots gave important Service during 
light planes, T n most instances, they used their own 
. They hunted for enemy submarines in 
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Civil Air Patrol Cadets, 
above, receive flight instruction 
as part of a youth program. 
Cadets in the adult auxiliary 
wear the breast patch,righ,in- 
signia of the Civil Air Patrol. 


coastal waters, towed aerial practice targets for armed 
forces gunners, and delivered rush orders of vital war 
materials. In peacetime, they help hunt for lost planes, 
and do rescue and relief work during disasters. 

The Civil Air Patrol was organized December 1, 
1941, as a part of the Office of Civilian Defense. In 
1943, it was transferred to the War Department. It re- 
ceived a charter of incorporation from Congress on 
July 1, 1946. Two years later, Congress named the Civil 
Air Patrol as the civilian auxiliary of the Air Force. It 
has about 90,000 members. Mervin К. STRICKLER, JR- 

CIVIL AND DEFENSE MOBILIZATION, OFFICE OF 
(OCDM), is an agency in the Executive Office of the 
President of the United States. It directs preparedness 
and mobilizes industries for emergencies. It shares civil 
defense responsibility with state and local governments. 
The Office of Defense Mobilization, founded in 1950, 
merged with the Federal Civil Defense Administration 
in 1958. See also NATIONAL DEFENSE. Leo A. Horon 

CIVIL CODE, or CODE CIVIL, contains the civil, as 
distinguished from the criminal, law of France. In 1800, 
Napoleon Bonaparte appointed a commission to con- 
solidate all French civil laws into one code. The new 
code went into effect in 1804. After Napoleon became 
Emperor of France that same year, the code became 
known as the Code Napoléon. It is sometimes called that 
today, but its official name is Code Civil, — 

The Civil Code represented a compromise between 
the customary law of northern France and the Roman 
law of the south. It also compromised between the ideas 
of the French Revolution and older ideas. It gave new 
liberty to the people, but kept such ideas as the system 
of inheritance. The Civil Code influenced law in Eu- 
rope, South America, the state of Louisiana, and the 
province of Quebec. But its influence has declined. 
Even in France, it has been changed by new laws and 
court decisions. Epwarp W. CLEARY 

CIVIL DEATH. Sce Drarn, CIVIL. 
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CIVIL DEFENSE is a program of nonmilitary plans 
and actions for saving lives and property if an enemy 
attacks a country. C vil defense may also deal with such 
emergencies as fires. floods, hurricanes, tornadoes, and 
other natural disasters. Trained civilian auxiliary 
groups help the regular emergency services— policemen, 
firemen, health officials, and others—in providing civil 
defense. 

Civil-defense preparations range from building huge 
underground public shelters to training families in first 
aid. Canada, Denmark, Great Britain, Norway, Russia, 
Sweden, the United States, and other countries have 
nationwide civil defense programs. 

Civil defense in the United States began in a small 
way in pioneer days. While colonial soldiers fought the 
enemy, civilians repaired and restored community life 
at home. 

The problems of civil defense are far greater than 
ever before in this present-day age of modern warfare. 
Any country may be attacked with atomic, biological, 
and chemical weapons from land, sea, or air. A missile 
carrying an atomic warhead can speed 6,000 miles in 
25 minutes, giving little opportunity for advance warn- 
ing. A country must have all its civilian and military 
strength prepared in advance, if it is to survive and 
recover from an attack. 

People can do one of two things when an enemy 
strikes or a natural disaster occurs. If they have enough 
time, they may evacuate or leave the endangered area 
and go to a safe place. Or they must seek shelter or 
get under cover if there is not enough time for evacua- 
tion. Every person should be prepared by knowing (1) 
the civil-defense warning signals and what they mean, 
(2) his community’s plan for emergency action, (3) the 
methods of protecting himself from fallout, (4) first aid 


CIVIL-DEFENSE WARNING SIGNALS 


Every person in the United States and Canada should 
know what to do when a warning signal sounds. In the 
United States, a long, steady siren blast means “attack 
alert.” A person should follow the instructions of local 
civil defense authorities. He should tune his radio to 640 
or 1240 kilocycles, or Conelrad (CONtrol of ELectromag- 
netic RADiation), for instructions. A warbling tone, or 
short blasts, of a siren means “attack.” Everyone should 
dash immediately for the nearest available shelter. In 
Canada, a steady siren or long blast of a horn means 
that a person should listen for instructions on his radio 
or television set. If he is a civil defense official, he 
should phone for orders. An undulating siren, or short 
blasts of a horn, means “take cover.” 
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Civil Defense Cors 
Air-Raid Sirens attract public attention to indicate when persos 
should take shelter. Local radio and television stations broodcos 
civil defense instructions in case of an enemy atlack. 


and home emergency preparedness, and (5) the prope 
means of obtaining official civil-defense instructions 


Defense at Home 


The heart of civil defense in ihe United States is 
individual and family preparedness. Families should 
be prepared to care for themselves for two weeks after 
a national disaster. Communities and states would 
probably be able to help during the next two weeks, 
Full aid from the federal government would be available 
as soon as possible, but probably no later than the fifth 
week. Family defense includes (1) building a shelter for 
protection against fallout, and (2) learning and prac 
ticing home emergency measures. | 

Building a Shelter. A fallout shelter serves as а shield 
that protects the family from dangerous radiation that 
could result from an atomic a . The thicker and 
heavier the shield, the better the protection. Radioac 
tive fallout produces highly pencirating rays that c 
sicken and even kill people anc animals (see FALLOUT: 


of the best fallout shelters is an underground 
covered by at least three feet of earth. An 
„gency shelter can be built in the corner of a base- 
t by piling sandbags above and around a wooden 
The main purpose of the shelter is protection, 
ort. Construction of the shelter starts with the 
wooden framework. p. or boxes filled with sand or 
earth are added to the framework. All such shelters 
guld save lives, because it might take one or two hours 
fx the wind to carry radioactive fallout to the area, 
and many people would have time to reach safety. 
Families must strengthen their fallout shelters at all 
weak points, such as basement windows, by adding 
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ABC Warfare is atomic. biological, and chemical war- 

m. 

Aerosol Cloud is a п n-made spray or mist in which 
disease-producing or сік mical agents are suspended. 

Air Burst is the explosion of a bomb in the air. 

Air-Defense Control Center is a land-based air-opera- 
lions post that provides rcraft control and warning, 
and directs the air defenses of an area. 

Assembly Point is a mecting place for mobile support 
groups. 

Attack Warning Devices include horns, sirens, bells, 
and alarms that warn of enemy attack. 

Biological Warfare is tlic use of living organisms or their 
products to kill or injure people, animals, or plants. 

CBR Warfare is chemical, biological, and radiological 
warfare. 

Chemical Warfare is the use of chemicals in solids, 
liquids, or gases to kill or injure. 

Conelrad is a plan to keep the enemy from using radio 
broadcasts as a navigational aid for aircraft. Under the 
plan, certain radio stations take turns broadcasting on 
the bands of 640 or 1240 kilocycles, or broadcast in short 
bursts with long inte ng silences. 

Control Center is civil defense headquarters or the 
alternate seat of government for directing forces and 
activities during emergencies. 

Evacuation means thc organized and supervised re- 
moval of civilians from dangerous areas, and their care 
in safer areas. 

Fallout is material : ontaminated by radioactivity, 
Which falls to the earth or water after an atomic bomb 
explodes above, on, or below the ground. 

Film Badge is a small picce of photographic film that a 


Emergency Equipment should 


be stored in a safe area. 
V should include , . . 


Canned foods 
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sandbags or other thick objects. If the family cannot 
build an underground or basement home shelter, it 
should select an inside room with the fewest windows 
and doorways, or an inside hallway, as a shelter 

Local governments have set up public shelters in 
suitable areas of large office and public buildings. They 
may arrange for food, water, and medical supplies to 
be provided on short notice. 

Equipping a Shelter. Each shelter area should have 
(1) a battery-operated radio for receiving instructions, 
(о) equipment to dispose of wastes, (3) bedding, (4) а 


person carries in a badge to record the amount of radia- 
tion to which he has been exposed. 

Flash Burn is a burn caused by exposure to intense 
light or heat. 

Geiger Counter is an instrument used to detect and 
measure radioactivity. 

Ground Zero is the point on the earth’s surface di- 
rectly beneath the point where an atomic bomb explodes. 

Kiloton is the explosive power of 1,000 tons of TNT. 

Megaton is the explosive force of 1,000,000 tons of 
TNE: 

Mobile Support means the self-contained civil defense 
services or teams organized by local or state civil defense 
agencies. 

Nominal Atomic Bomb is an atomic bomb similar to 
those used in World War II, with the destructive force of 
20,000 tons of TNT. 

Radiological Warfare means the use of weapons that 
produce radioactivity, such as thermonuclear bombs in 
surface or near-surface bursts. 

Reconnaissance is the search for casualties, survi 
radioactive areas, damage, and unexploded bombs after 
an enemy attack. . — 

Support Area is an arca designated to provide aid and 
assistance to a disaster area. 

Surface Burst is à bomb explosion on or near the 
ground or water, with the fireball touching the surface. 

Tactical Dispersal means the movement of people out- 
ward from the center of a target area, in anticipation of 
an imminent enemy attack. : 

Target Areas have major concentrations of people and 
industries, such as cities of more than 50,000 population, 
state capitals, and the District of Columbia. 
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Hose 
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Flashlight batteries 
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flashlight, (5) a first-aid kit, and (6) a two-week supply 


of food and water. ; 

Families should know how to fight fires, take sani- 
tary precautions, and administer first aid. At least one 
adult in each family should take a course in first aid 
and home nursing. A home fire extinguisher, garden 
hose, and hand water-pump should be kept ready, and 
all members of the family should be trained to use them. 


Defense in Industry 


Businesses and industries provide shelter areas within 
factories or office buildings, or nearby. They also 
develop and practice plans for evacuation. Industrial 
civil defense includes a self-help organization and plan. 
Most factories already have fire-fighting, safety, and 
rescue equipment, and trained personnel are available 
for immediate action in emergencies. The company 
enlarges these services for civil defense. It sets up plans 
to combat sabotage and espionage within the plant. 
It marks off safe areas in existing buildings, and plans 
for protective features when it designs new structures. 
The firm plans how to evacuate and care for employees 
in safer areas, and how to return them to their com- 
munities and jobs after an enemy attack. It provides for 
the continuity of management by organizing alternate 
company headquarters, setting up personnel-succes- 
sion lists, developing emergency financial arrange- 
ments, and duplicating and storing vital records in 
areas comparatively safe from attack. 

Industries also plan for emergency repair and restora- 
tion. They set up systems to assess damage quickly and 
to restore production. They establish industrial mutual- 
aid associations for civil defense. They join with other 
neighborhood industrial plants to provide mutual aid 
in the form of equipment, materials, and personnel. 
They make sure that essential items are manufactured 
in more than one place. They disperse new industrial 
plants over wide areas. 


Survival Suggestions 


Civil defense officials urge six steps to help increase 


your chances of survival in an enemy atomic айы 
jz : : ttaci, 

1. Take Cover. When this signal sounds, hurry 
the nearest shelter, such as a basement, subway, culven 
or gulley. If you cannot reach a shelter, or are a 
automobile, lie face down on the ground or cre UCh 
the car floor. 

2. Drop to the Floor immediately if you see а flak 
and have not been warned. The best place in var 
home is close to a wall or under a bed or table Stay 
away from windows. 

3. Cover Your Face. The Наз! 
will cause blindness for several 
If you know an attack is possib! 
crook of your elbow to preve: 
injury. 

4. Do Not Rush Outside 
Civil defense and other municipal authorities will sur 
vey the area, and let you know bv loudspeakers or radio 
when it is safe to leave your shivlicr. Radio broadcasts 
will be heard on the emergency bands of 640 and 1240 
kilocycles. 

5. Avoid Using Food and Water in Open Containers, 
Use only canned or bottled foods. Destroy all other un- 
packaged foods, because they may be contaminated by 
radiation. 

6. Do Not Spread Rumors. Atomic weapons are the 
most destructive known. But they cannot blow the 
earth apart or kill everyone by radiation. Blast and heat 
are the chief causes of damage in an atomic explosion. 
Radioactive fallout could be as great a cause of casual 
ties. Proper civil defense preparations can lessen damage 
and injury from these causes. Tt is better to be prepared 
than to die needlessly. 
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Civil Defense in the United States 


National Planning. The Office of Civil and Defense 
Mobilization (OCDM), an agency of the U.S. govern 
ment, coordinates civil defense plonning. It has head- 
quarters in Washington, D.C. iis National Plan for 
Civil Defense and Defense Mobilization establishes the 
civil defense roles and responsibilities of the federal, 
state, and local governments, and the people. The 
federal government provides financial help to states for 
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тайи dne T civil defense. It also gives 
уша р үе vols so they can train students in 
Bet С we í lout. It has established radia- 
с OCDM vine in all parts of the country. 
Nr ES гав rates and tests а national attack- 
American те, information from the North 
нле lines i ыша Command. This network of 
parts of the en alert about 400 key points in all 
is relayed to d ш about 15 seconds. The warning 
and other areas c 3: 500 secondary key points 1n cities 
enemy attacks Dp ox to be potential targets of 
national civil ае 2CDM directs Operation Alert, the 
Slate, and local ай s se in which the federal, 
lems of a natio governments practice solving the prob- 
tivil defense y D atomic attack. The OCDM trains 
Mich., ET m ers at its staff college at Battle Creek, 
Manh; training centers at Alameda, Calif., and 
0 attan Beach, N.Y 
Я ther federal agencies also take partin ci ‘il defe 
: T example, ile US за 20; take part in civil de ense. 
altitude winds SUE Weather Bureau charts high- 
he Ee re patterns could be developed. 
emergency food s of Agriculture studies the nation’s 
i oads plang ШЕ рр The F ederal Bureau of Public 
c Health e d use of highways. The Pub- 
ocal Plannin, a emergency medical care. 
9. State and local governments share 


United Press Int. 


carried a stretcher up the ladder into a "destroyed" building os 
a mobile rescue truck stood by after a mock enemy bombing. 


responsibility with the federal government. for civil 
defense. A civil defense director, appointed by the gov- 
ernor, coordinates state defense planning. The actual 
backbone of civil defense is government itself. Govern- 
ment at every level must keep control and give direction 
in any emergency. 'The basic organization is formed 
around government officials who have the same kinds 
of responsibilities in peacetime. State civil. defense 
officials prepare emergency disaster plans, set up train- 
ing programs, and test their plans. 

Most local communities have similar emergency dis- 
aster plans, with authority given to the mayor or city 
manager. Usually a city civil defense director works out 
plans to conform with those on the state level. 

Some counties have civil defense offices under their 
boards of supervisors or their county commissioners. 
These offices prepare plans to provide rural civil defense, 
to care for persons evacuated from endangered cities, 
and to teach how to protect farms and livestock from 
radioactive fallout. 

Federal, state, and local officials cooperate in the 
“Continuity of Government" program to prepare gov- 
ernments to carry on during extreme emergencies. It 
has four main objectives: 1) to establish by law succes- 
sors for all key government officials, (2) to provide 
es for governments outside 
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CIVIL LAW is the name given to (he 

concerned with the relations of р 
tions to cach other. The term it 
the Latin word civis, which means cit 
use the term civil law to set apart the r 
law from the rules of criminal law. Crimi d 
cemed with any conduct which most persons @0 
seriously harmful to society. Civil law, on the 
hand, is concerned with such things as con 
ownership of property, the organization of сд 
and payment for personal injury. The Іам | 
countries is called civil law to û 
it from the law of England, which is called r 
Civil law was first used to describe the code of 
compiled by Justinian, about a.n. 530. Most ОН 
pean law is based on it. Eavan М. 
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CIVIL LIBERTIES. Scc Слуп. RIGHTS. 

CIVIL LIBERTIES UNION, AMERICAN (AC 
national nonpartisan organization devoted 
fense of civil liberties in the United States. Ith 
45,000 members. The ACLU files legal 
i ing violations of civil liberties. It m 
office in Washington, D.C., so it can be on 
discuss civil-liberties matters with Cong 
government officials. The ACLU has head 
156 Fifth Ave., New York 10, N.Y. Pamma 


Qa HONS =- he freedoens that people may 


n ben oí з comunity, а state, or a mation. 
gumane that tbe ernment or some. powerful person 
эй ми ake aws livelihood, or ordinary freedom. 
Lee amd сал! cect civil rights, and the courte 
pp Nome writers we the term aud 
lieti to кт и Joms that protect the individual 
mbiann romental action. 
Nadeen vary i number and types of civil 
dry guarantee to и citizens. Some of the more 
portant civil rights lude: (1) the right of habeas corpus, 
in edo from be: x kept in prison without just cause; 
ii фе right to fa: al; (3) the right to own property; 
ig) de tight to be. anms in self-defense; and (5) the 
quis ю lide. Soc ^ civil rights are classified. as per- 
anal йез, ot rix relating to the peson; 
and property rct he right to own things. 


ferences of Civil Rights. Some writers believe that 


el из are na al rights. That is, cach human 
brings has a righ! hese guarantees because they are 
gui d human nat and no government or individual 
b justified in vio! « them. Other writers argue that 
фе government gi ı115 these rights to its citizens, and 
ir ашу increase or «ccrcase civil rights as it secs fit. 


The Limits of Civil Rights. All civil rights have corm 
civil ics. The duty of respecting the 


neus of other pers ::s and the duty of maintaining the 
gvernment that xuarantees the civil rights are among 
fe most importan: obligations of each individual as a 
mener of a community. 


Civiltights guarantees are not absolute, In the 


Usted States, the ‘-deral and state courts rule on the 
application of thes: guarantees. They аел чс 
bom carrying th: cneral rights to extremes. For ех» 
ample, the right to car arms does not mean that a man 
ба carry a revol r hidden under his coat whenever 
le wishes withou: ; «mission. The right to freedom of 
werch does not nn that a person can shout “fire” in 
actowded place : ı there is no fire. The right to frec- 
dom of the press «5 not allow a person to print any- 


‘Sing he likes abou: another if the material is false and 


Early Development of Civil Rights. In the ancient 
world, Roman citizens possessed the highest degree of 
Sil freedom then known. A citizen could appeal to the 
lim and courts for protection of his rights. A well-known 
Sample of Roman civil rights is the case of St. Paul, 
wbo claimed his right as а Roman citizen to be tried 
by a Roman, rather than a Jewish, court. 

A new system of civil liberties arose out of the anarchy 
of the Dark Ages. Towns, guilds, and nobles jealously 
Wurded their civil rights, often guaranteed by royal 
eum. The best-known example of a royal charter is 

Magna Carta, which King John of England signed 
against his will. The medieval church also defended the 
"hts of the clergy against kings and nobles. Such cus- 
gue the king's power. 

lute monarchs and tyrants, who gained power 
šer the collapse of the medieval world, tended to re- 
“ict or abolish the medieval liberties. England was an 
Seetption to the general tendency. Civil rights grew 
want in England despite the almost absolute power 
ig Tudor monarchs. Many of the English civil rights 
еі in the Petition of Right, passed in 1 

the Bill of Rights, passed in 1689. 
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Federal The United States govern 
ment hires and assigns workers in all parts of the созт 


try, in the territories and possessions, and in many other 
lands. 


i books, y 
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of foods. Engineers, administrators, and technicians 
conduct research on road materials, missiles, ceramics, 
and aeronautical safety devices. Air traffic controllers 
guide aircraft at all airports. Government agents block 
counterfeiters and smugglers. Chemists insure the purity 
of foods and drugs. Practically any occupation may be 
found in government, and few are unique to it. 

Services. Positions not subject to civil-service laws 
are considered excepted service. A few agencies are en- 
tirely excepted. For example, the Foreign Service of the 
Department of State and the Atomic Energy Commis- 
sion have their own merit-system career programs. All 
agencies have some excepted positions, including the 
politically appointed heads of departments and agen- 
cies, policy-determining officials, persons hired as tem- 
porary or occasional consultants, laborers hired in out- 
of-the-way places, and seasonal workers. Positions not 
included in excepted service are in competitive service. 
About 85 of every 100 civil-service workers are included 
in competitive service. 

Examinations. Applicants for federal jobs in the 
competitive service must take civil-service examina- 
tions. Many post offices have information about exami- 
nations. Newspapers, radio, and television stations 
often publicize such information. Government recruit- 
ing representatives often visit colleges and universities. 

Different kinds of examinations apply to various types 
of jobs. Some examinations are written. Some are oral. 
Some include performance tests, such as operating a 
machine or writing a report. For many occupations, the 
examiner simply grades applications on education, 
training, and experience in that occupation. 

Appointments. The names of persons who pass, by 
scoring 70 or better, are placed on a list of eligibles in 
the order of their grades, plus any points given for veter- 
ans’ preferences. The government grants extra points 
to veterans, disabled veterans or their wives, widows of 
veterans, and dependent mothers of deceased or dis- 
abled veterans. When a vacancy occurs, the hiring 
officer of an agency has the choice of appointing one 
of the three available persons with the highest grades 
on the appropriate eligible list. 

The government conducts background investigations 
of the applicant. It inquires into his past record, achieve- 
ments, reputation, and conduct to determine the per- 
son’s honesty, integrity, loyalty, and dependability. 
For example, it checks former employers, and schools. 

Civil-Service Jobs. Federal employees belong to a 
modern, progressive career system. They have promo- 
tion and transfer privileges without loss of any civil- 
service rights. Many workers have career-development 
and training programs, including opportunities for 
special job-related courses outside the service. Workers 
receive generous vacations, and sick-leave allowance 
that can be accumulated without limit until needed. 
They have a liberal retirement plan and may buy low- 
cost life insurance. Retirement may come as early as 
age 55 with 30 years of service, or as late as age 70. 

Federal employment has one important restriction in 
the matter of political activity. The worker may vote 
as he chooses, and he is encouraged to exercise his 
political rights. But he may not be active in party poli- 
tics. The penalty involves the suspension or dismissal 
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of the worker (see HarcH PoLrricAL Acrtvrry Аст 

Compensation. The government pays federal workers 
according to their duties and responsibilities under sey. 
eral different pay plans. Mechanics and laborers have 
their pay set on the basis of rates prevailing in the 
locality where they work. Congress sets the pay of 
postal employees and office and administrative workers 
Pay rates established by law cannot be changed except 
by the amendment of the law. But most statutory pay 
scales have a number of grades with а series of pay steps 
or a range for each grade. While remaining in the same 
grade, a satisfactory employee's pay progresses up the 
range at intervals until he reaches the maximum rate. Не 
may also be promoted to a job in 4 higher grade at 
increased pay if vacancies occur, and if he is among the 
best who demonstrate their readiness for additional 
responsibility. Federal employees reccive extra pay for 
overtime work, and allowances if they must travel or 
buy uniforms for their job. 

Evaluation is usually made of the work of the civil 
service employee at least once a year. I! his performance 
is not satisfactory, he is dismissed or is assigned to a 
job that he can learn to do satisfactorily. Superior per- 
formance may be rewarded by cash awards or other 
recognition. Suggestions that benefit the government 
also receive rewards. But employees whose work or 
conduct is not satisfactory may be dismissed. The gov- 
ernment must take certain procedural steps before such 
action can be taken against career employees. It also 
provides the right of appeal for workers. 

Management of the federal civil-service rests with 
the United States Civil Service Commission (see CIVIL 
SERVICE Commission). 

From time to time, Congress passes laws that change 
or modify the civil-service system. The President of the 
United States issues rules for carrying out civil-service 
laws. The commission publishes rules and regulations 
within this framework that agencies must follow in 
hiring their employees and operating their personnel 
programs, 

State and Local Civil Service. Many siates and cities, 
and a few counties, have civil-service systems similar to 
that of the federal government. Since Jan. 1, 194% 
employees administering certain federal funds have been 
placed under a merit system. These funds include fed- 
eral grants under the Social Security Act and grants for 
public health, child welfare, public employment, a? 
vocational rehabilitation. As a result, a state may have 
a limited merit system at the same time its agencie: 
operate under the patronage system. City merit Sys 
tems have increased in number steadily since the first 
ones were established in New York state in 1884. 

History. The earliest Presidents generally gave first 
consideration to an individual’s qualifications for a job, 
although they tended to favor their own political sup- 
porters. By 1820, it had become fairly common 10 u% 
government jobs as political rewards. An incoming Pres 
dent would dismiss a large number of government 
workers and replace them with members of his ow? 
party, regardless of their qualifications. 

This turnover was based on the idea that 
victor belong the spoils.” The system became known as 
the spoils system (see Spons System). Ву 1841; when 
William Henry Harrison became President, the spots 
system had reached great proportions. Into Washing" 


“to the 


go, D.C. swarmed 30,000 to 40,000 office-seekers to 


jaim the 23,700 jobs that then composed the federal 
dair 


service. : : 
Many persons hired through the spoils system had no 


mining for their work and no interest in it. Many were 
dishonest. In. the early days, government work was 
quite simple. But as the government grew, a serious need 
f qualified worker leveloped. The government passed 
laws in 1853 and 1855 requiring clerk examinations 
make sure that new employees would be qualified 
w do the work. In 1871, Congress gave the President 
фе authority to establish tests for people seeking gov- 
emment jobs. But this merit-system trial ended in 1875, 
because Congress failed to provide funds to carry it out. 
The experiment proved the merit system to be both 
workable and helpfu! 

Many thoughtful leaders were pressing for a more 
thorough merit systern in the federal, state, and local 
governments. In 1881. a disappointed office-seeker shot 
and killed President James A. Garfield (see GARFIELD, 
James ABRAM). Hi th brought public demands for 
tivilservice reforms and led to the passage of a bill 
introduced by Senator George Н. Pendleton of Ohio. 
The bill became the Civil Service Act of 1883. About 
the same time, New York state and Massachusetts 
began merit programs. 

The new federal law called for examinations open to 
all citizens. It provided for selection of new workers 
fom among those making the highest grades in these 
examinations. It made unlawful the firing or demoting 
of workers for political reasons. It relieved government 
workers from any obligation to give political service or 
payments. It established the United States Civil Service 
Commission to enforce the law. 

At first the Civil Service Act covered only about 1 
of every 10 federal positions. Later laws and executive 
orders have placed more jobs under civil service. They 
have sought to make civil service a true career service, 
with opportunity for advancement on merit, and with 
benefits in line with those offered by progressive private 
employers, For example, the Retirement Act of 1920 
set up a pension system for civil service workers. The 
Classification Act of 1923 provided that all government 
jobs in the Washington departments be analyzed and 
classified so that workers would be paid according to 
E us of their jobs. A law passed in 1940 
E ds provisions of that act to many positions 
dn ashington. By the late 1950's, the merit 

covered about 9o of every 100 federal workers. 


Civil Service in Other Lands 


T : Serice systems have been established in many 
oldest, jw ies. For example, Germany has one of the 
xis ie ates from the Prussian system of the late 
e Fren h merit system occupies a strong position in 
must en „government. Each local government unit 
Pane x "s own merit system, or accept the system 
шеп, The local administration by the national gov- 
ished A г British Civil Service Commission, estab- 
System, С: 55, administers the government's merit 
classes: аен workers аге grouped in four 
anada clerk, clerk, executive, and administrative. 
Tent em, e up its first examining system for govern- 
law bes in the Civil Service Act of 1908. This 
most government positions in Ottawa. The 
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act of 1918 established the competitive examination 
system and extended the number of positions covered 
to include most jobs in government service. The Cana- 
dian Civil Service has about 150,000 competitive posi- 
tions, not including mechanics and laborers paid pre- 
vailing rates, and those positions in crown corporations. 
The Canadian Civil Service Commission consists of 
three members. It classifies all positions so that the same 
pay is provided for the same level of work throughout 
the government service. It also determines what posi- 
tions should be set up in government departments. It 
examines applicants, and provides an advisory service 
to departments on operations and methods, and coun- 
seling of employees. It administers a system of efficiency 
ratings and training activities for government executives 
and other personnel. Its retirement system provides an 
allowance for government workers who reach age 65 or 
who serve 35 years. Canada grants preference to veter- 
ans with overseas service. О. GLENN STAHL 

See also EMPLOYEES’ COMPENSATION, BUREAU OF. 

CIVIL SERVICE COMMISSION (CSC) is an independ- 
ent agency of the federal government of the United 
States. Congress created this agency in 1883 by passing 
the Pendleton Act. The main purposes of this law are 
to have persons selected for nonmilitary governmental 
jobs on the basis of merit and to give them job security 
during good behavior. The CSC is made up of three 
members, appointed by the President with the approval 
of the Senate. No more than two of the members may 
belong to the same political party. 

Activities. The Civil Service Commission carries on 
many activities. It provides for tests and examinations 
of people wanting positions in the competitive service 
of the federal government. It helps government agencies 
find the best qualified persons to fill vacancies. The 
CSC also establishes standards that reinstate, transfer, 
and promote federal workers. It carries out the provi- 
sions of the congressional act of 1944, which grants 
preference in government service to persons who have 
had military service. 

The Commission groups positions on the basis of 
duties. It studies, and approves or disapproves, the 
plans of government agencies for rating the work per- 
formance of their employees. It also keeps records of 
the service of government employees, and enforces re- 
strictions of their political activity. 

The CSC manages the retirement program for gov- 
ernment workers. It investigates persons entering or 
employed in the federal service in the interests of 
national security. Regional offices which have their 
headquarters in major cities throughout the United 
States carry out much of the Commission’s work. А 

Publications. The CSC issues many publications. 
One of the most important for persons interested in 
federal employment is the announcement of current 
federal examinations. It lists tests to be given and the 
titles, salaries, and locations of positions. A copy of this 
announcement can be obtained from the Commission $ 
main office in Washington. 'These announcements can 
also be seen on the bulletin board of any first- or second- 
class postoffice or at regional offices of the Civil Service 
Commission. Jons C. BorreNs 

CIVIL SUIT. See Law (Kinds). 
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enough manpower. The Union and Confederate govern- 
ments both had to draft men into the armies. The Civil 
War also showed the importance of warfare that aims at 
the heart of a country, rather than at its army. 


Cal SLAVE 
[^ FREE 
[ШЙ UNDECIDED 


On the Eve of War, in 1860 
the United States was a divides 
nation, Throughout the late 1850, 
Kansas had been torn by dg 
strife, Proslavery raiders sacked 
and burned Lawrence several times, 


Culver Servic 


t ea th had to 

It was a war of total objectives. 1 he NE b 

force the South back into the Un ion. The South Mr 
to force the North to recognize its independence. 


side could accept a compromise. 


Causes of the War 


Historians have never reached any general agreement 
about the causes of the Civil War. Some believe that 
the slavery issue was the basic cause. Others think that 
the war resulted from economic rivalry between the 
industrial North and the agricultural South. Most agree 
that many factors, not just one, contributed to the 
situation that finally developed into the Civil War. 
Certainly slavery was basic to the issue. 


"А House Divided” 


In 1860 the United States was composed of 19 free 
states and 15 slave states. Abraham Lincoln called the 
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nation “A house divided . . . half slave and hall ue 
Actually, the United States had three great Ru 
Northeast, the South, and the W The NOE 
included the New England States and Ney rowing 
Pennsylvania, and New Jersey. Beyond lay the 8 South 
West (now called the Middle West). The ? 
stretched from Maryland to Texas. 

Each section had a different type of € 
dustry and finance dominated the Northeas s cottons 
relied on farming, and produced such crops 5 5 The 
tobacco, and sugar, mainly for export to b eC à 
West also had an agricultural economy: But 1 


conomy. lir 
t. The Sout 


er variety of crops than the South did, and sold 
"ts to the Northeast. 


great 


in б 
businessmen of the ? 
South, both powerful minorities, provided leadership 
for the other classes In the West, the farmers made up 
the majority group and dominated politics. 

The Northeast and the West had many common in- 
tests. They had a natural trade relationship, because 
the West supplied ihe Northeast with food, and the 
Northeast furnished the West with manufactured goods. 
They also had what could be called a common set of 
ideals. Broadly speaking, both believed in an expanding 
economy and in the progressive, democratic ideas of the 
1800's. These beliefs set them apart from the more con- 
sative, aristocratic South. The agricultural West 
came to feel that it had more in common with the indus- 
trial Northeast than with the agricultural South. 

The South had few cities or towns. Most of its people 
owned small farms. Some operated large plantations 
(we PLANTATION). Bit the feature of the Southern way 
of life that made it different from the rest of the nation 
was Negro slavery (see NEGRO [Slavery]). Fewer than 
10 of every 100 Southern white men owned slaves. In 
1850, when the white population of the slave states 
stood at 6,000,000, only 347,000 families owned slaves. 
About half of these families owned fewer than five 
slaves, although some men owned as many as 500. 
But even Southerners who did not own slaves favored 
the system. Southerners defended slavery as a positive 
good, rather than as a necessary evil. They felt it should 
be the permanent basis of their society. 


"An Irrepressible Conflict” 


During the 1850°s, there was almost continuous 
quarreling between sections of the country. Senator 
William H. Seward of New York, who later became 
Lincoln's Secretary of State, called the controversy 
"ап irrepressible conflict between opposing and endur- 
ing forces." 

Each section demanded special national legislation. 
The Northeast wanted a protective tariff for its indus- 
ties (see Tarirr [Ly pes]). The West sought free farms 
forsetilers, and federal aid for roads and other improve- 
ments, Southerners resisted measures that they felt 
Would strengthen the national government, and op- 
[шу demands of the other sections. The South 

mainly to be let alone. 

D. m various sectional demands were mixed up 
that Сор slavery issue. Antislavery forces demanded 
Point ngress should keep slavery out of the expanding 
ithe nd territories, The Wilmot Proviso, first 
ает б Am Congress in 1846, represented continuous 
Du à 0 limit slavery (see WiLMOT Proviso). 
ned Pie replied that slavery could not legally be 

ted from land that belonged to the whole nation. 
гез tried to settle the issue by compromise. 
mise ad а measures were the Missouri Compro- 
PROMISE: T Compromise of 1850 (see MISSOURI Com- 
у ROMSE OF 1850); But the organization 

n 18 Mitories usually brought the problem up again. 
Pushed м : Senator Stephen A. Douglas of Illinois 
Which est еп Congress {һе Kansas-Nebraska Act, 

ablished two new territories. This measure 


proposed to settle the slav- 
ery question by “popular 
sovereignty" —that is, by 
letting the territorial legis- 
latures decide whether the 
areas should have slavery. 
The Kansas-Nebraska Act 
made slavery legally possi- 
ble in two territories from 
which it had been barred. 
See Kansas-NEBRASKA ACT. 

Public opinion in the 
North ran strongly against 
the bill. The Whig party 
broke up over the slavery 
question. In its place ap- 
peared the new Republican 
party, dedicated to prevent- 
ing slavery from expanding 
to the territories. Abraham 
Lincolnsoon joined the new 
party. In 1858, heand Doug- 
las aroused national interest 
in a series of famous debates 
on the slavery question. 

In Kansas, meanwhile, 
opponents and supporters 
of slavery poured into the 
new territory and clashed 
in armed conflict. Much of 
the violence resulted from 
the rough frontier spirit. 
But many Northerners be- 
lieved that the South 
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wanted to force slavery on 
“bleeding Kansas.” 
The Supreme Court en- 


Resources in 1860 favored 
the North. But the South had 
the advantage of fighting on 
its own soil and, in the begin- 


tered the situation in 1857 
with the Dred Scott deci- 
sion, a case involving aslave 
who claimed freedom because he had been taken into 
territory where slavery was illegal. The court ruled that 
Congress could not exclude slavery from the territories 
(see Drep SCOTT Decision). Southerners rejoiced, but 
became angry when Republican leaders refused to ac- 
cept the decision as legally binding. d Е 
Several Northern states passed “personal-liberty laws. 
These acts encouraged people to disobey federal laws 
providing for the return of fugitive slaves. Abolitionists, 
or persons who wanted to destroy slavery, had attacked 
the Southern system since 1830. They formed only a 
small minority, but Southerners felt they were a real 
danger to the South. Abolitionists organized the “under 
ground railroa ‚” which helped runaway slaves escape 
(see UNDERGROUND RAILROAD). The most effective abo- 
litionist attack on slavery was the book Uncle T. om's 
Cabin, which appeared in 1852. This novel by Harriet 
Beecher Stowe sold 300,000 copies within a year. Then, 
in 1859, a fanatical abolitionist named John Brown led 
a raid on Harpers Ferry, Va. He planned to seize the 
federal arsenal and start a slave uprising. Government 
troops under Col. Robert E. Lee captured Brown, and 
he was later hanged. But Southerners thought that 
Northern leaders had encouraged Brown's scheme. — 
In the presidential election of 1860, the Democratic 
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ning, better commanders. 


HIGHLIGHTS OF 


1861 
Apr. 12 Confederate troops attacked Fort Sumter. 
Арг. 15 Lincoln issued a call for troops. 
Apr. 19 Lincoln proclaimed a blockade of the South. 
May 29 The Confederate capital moved to Rich- 
mond, Va. 
July 21 Northern troops retreated in disorder after 
the first Battle of Bull Run (Manassas). 
1862 
Feb. 6 Grant’s Northern troops captured Ft. Henry. 
Feb. 16 Fort Donelson fell to Union forces. 
Mar. 9 ‘The ironclad ships Monitor and Merrimack 
battled to a draw. 
Apr. 6-7 Both sides suffered heavy losses in the Battle 
of Shiloh, won by the Union. 
Apr. l6 The Confederacy began to draft soldiers. 


Apr. 18-29 A Union fleet under Farragut captured New 
Orleans. 


May 4 McClellan’s Union troops occupied York- 

town, Va., and advanced on Richmond. 
May 30 Northern forces occupied Corinth, Miss. 
June 6 Memphis fell to Union armies. 


June 25-July 1 Confederate forces under Lee saved 
Richmond in the Battles of the Seven Days. 

Aug. 29-30 Lee and Jackson led Southern troops to vic- 
tory in the second Battle of Bull Run. 


Sept.17 Confederate forces retreated in defeat after 
the bloody Battle of Antietam (Sharpsburg). 

Sept. 22 ^ Lincoln issued a preliminary Emancipation 
Proclamation. 

Oct 8  Buell'sforces ended Bragg’s invasion of Ken- 
tucky in the Battle of Perryville. 

Dec. 13 


Burnside's Union forces reccived a crushing 
blow in the Battle of Fredericksburg. 

Dec. 31-Јар. 2, 1863 Union troops under Rosecrans 
forced the Confederates to retreat after the 
Battle of Murfreesboro (Stones River). 


1863 
Jan; Lincoln issued the Emancipation Proclama- 
tion. 
Mar. 3 The North passed a draft law. 
May 1-4 Northern troops under Hooker were de- 
feated in the Battle of Chancellorsville. 
May 1-19 Grant's army defeated Confederates in Mis- 


sissippi and began to besiege Vicksburg. 
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July 
July 
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Nov. 
Nov. 


1-3 


4 
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Basic Strategy of the we 
involved encirclement ond 
blockade by the North, some 
times called the чес 
policy," and a series of shoe 
counterattacks by the South, 


Sheridan’s Ride turned де 
feat into victory at the Bottle 
of Cedar Creek, Oct. 19, 
1864. He "dashed down the 
line, 'mid a storm of huzzos 
and rallied retreating soldier. 


Library of Congress 


The Battle of Gettysburg ended in a South- 
ern defeat and marked a turning point in the 
war. 

Vicksburg fell to Northern troops. 
Northern forces occupied Port Hudson, La. 


19-20 Southern troops under Bragg won the Battle 


19 


of Chickamauga. 
Lincoln delivered the Gettysburg Address. 


23-25 Grant and Thomas led Union armies to vic- 


9 


tory in the Battle of Chattanooga. 
1864 


Grant became general in chief of the North. 


8-9 Federal troops under Banks met defeat in the 


5-6 


Red River expedition. a 
Union and Confederate troops clashed in the 
Battle of the Wilderness. 


8-12 Grant and Lee held their positions in the 


3 
20 


11-12 Early’s Confederate forc 


5 
2 


6 
15 
16 


. 30 


Battle of Spotsylvania Court House. | 
The Union suffered heavy losses in the Ваше 
of Cold Harbor. SUE 
Grant’s troops laid siege to Petersburg, VÀ: 
almost reaches 
Washington, but retreated after brief fighting: 
Farragut won the Battle of Mobile Вау. al 
Northern troops under Sherman ente 
Atlanta. : 

Lincoln was re-elected President. 
Sherman began his march to the sea. 
Hood invaded Tennessee. ss 
Schofield’s Union forces inflicted heavy 

on Hood in the Battle of Franklin. 


15-16 The Battle of Nashville smashed Hood's arm. 


21 


:«d Savannah, Ga. 
Sherman’s troops occupied Sav annah, 
1865 


viled 
The Hampton Roads Peace Conference faile 
to end the war. So 
Lec became general in chicf of Es А 
Confederate troops gave up Petersburg 
Richmond. Чох, 
Lee surrendered to Grant at Аррота 
Lincoln was assassinated. 
Johnston surrendered to Sherman. 
Confederate forces in Alabama an! 
sippi surrendered. "adi 
The last Confederate troops surrendered 


uth. 
and 
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On the Mississippi, left, the Union. used. ironclads to 
attack’ Confederate shore batteries, Many of the vessels 
were old wooden ships covered with sheets of metal armor. 


onclads”. pitted ће Merrimac, 
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partysplitinto Northem and Southern branches. Stephen 
‘A. Douglas ran on the Northern ticket, and John С. 
Breckinridge on the Southern one. Former Whigs formed 
the Constitutional Union party to urge national unity, 
and nominated John Bell. The Republicans nominated 
Abraham Lincoln of Illinois. Their platform went be- 
yond mere opposition to the spread of slavery. They 
wanted to unite the major economic groups in the 
North with a program favoring tariffs for manufacturers, 
free homesteads for farmers and workers, central bank- 
ing for merchants and financiers, and government- 
subsidized railways for everyone. Lincoln received only 
about 40 per cent of the popular vote. But this was more 
than any of his opponents received. He had a majority 
of electoral votes, and he became President. 


Secession 


Before the election, many Southern leaders had urged 
secession, or withdrawal from the Union, if Lincoln 
should win. Many Southerners favored secession as part 
of the doctrine of states’ rights (see STATES RIGHTS). 
Secessionists held that the national government was a 
league of sovereign states, and that any state had a 
legal right to withdraw from the Union. 

South Carolina had always firmly supported states’ 
rights. It had threatened to secede in 1832 in a crisis 
involving the national tariff (see NuLuricATIoN) In 
December, 1860, South Carolina adopted the Ordi- 
nance of Secession, and became the first state to secede 
from the Union. By the time Lincoln was inaugurated 


in March, 1861, six other states had followed. They | 
were, in order of their withdrawal, Mississippi, Florida 
Alabama, Georgia, Louisiana, and Texas. In February 
representatives from six of these states met in Montgom. 
ery, Ala., and established a Southern nation, the Coe 
federate States of America. They elected Jefferson Davis 
as President and Alexander Stephens as Vice-President 

Secession led to the proposal of a number of compro 
mise measures. But only the Crittenden Compromise 
received serious consideration, and it did not have much 
support from either Republicans or secessionists, See 
CRITTENDEN COMPROMISE. 

In Lincoln’s inaugural address, hc avoided any threat 
of immediate force against the South. But he stated that 


secession was illegal, and that he would hold federal 
possessions in the South. One of these possessions, For 
Sumter, lay in the harbor of Charleston, S.C. Lincoln 


sent supplies to Sumter in April, 1861. The Confeder- 
ates fired on the fort on April 12, and forced the garrison 
to surrender on April 14 (see For SUMTER). On April 
15, Lincoln called for troops to enforce the nation’s 
laws. The South regarded this move as the equivalent 
of a declaration of war. Virginia, Arkansas, North Caro- 
lina, and Tennessee promptly joined the Confederacy. 
Virginia had long been undecided about which side 
to join. Its decision to join the Confederacy boosted 
Southern morale, and Richmond became the capital of 
the Confederacy in May. The federal government of 
fered Robert E. Lee of Virginia the field command of 
the United States Army, but he refused. “How сап | 
draw my sword upon Virginia, my native state?” Lee 
asked when he resigned from the federal army. 


Mobilizing for War 


How the States Lined Up 


Eleven states fought for the Confederacy, From east 
to west, they were: Virginia, North Carolina, South 
Carolina, Georgia, Florida, Tennessee, Alabama, Mis- 
sissippi, Arkansas, Louisiana, and Texas. The 23 Union 
states stretched from coast to coast. They were, from 
east to west: Maine, New Hampshire, Vermont, Massa- 
chusetts, Rhode Island, Connecticut, New York, New 
Jersey, Delaware, Maryland, Pennsylvania, Ohio, Mich- 
igan, Indiana, Kentucky, Illinois, Wisconsin, Minne- 
sota, Iowa, Missouri, Kansas, Oregon, and California. 
The territories of Colorado, Dakota, Nebraska, Nevada, 
New Mexico, Utah, and Washington also fought on 
the Union side. 

Both the Union and the Confederacy included border 
states, or slave states that lay between the North and the 
Deep South. Some people in these states supported the 
North, but others believed in the Southern cause. 
Ironically, the heaviest fighting of the war took place 
in the border states. Border states on the Southern side 
were Virginia, North Carolina, Tennessee, and Arkan- 
sas. However, Virginians in the western part of the state 
remained loyal to the Union, and in 1863 formed the 
aew state of West Virginia. Border states that remained 

in the Union were Delaware, Maryland, Kentucky, and 
Missouri. But secessionist groups from Kentucky and 
Missouri set up their own state governments, and even 
sent representatives to the Confederate Congress. 
The terms “the North" and “the South" do not 
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mean that all the people in these sections agreed among 
themselves. Many families were torn by divided loyal 
ties, and close relatives often fought each other. Men 
from every state fought in both armies. George Н. 
Thomas, one of the best Union generals, was born in 
Virginia. General John C. Pemberton, the Confederate 
commander at Vicksburg, came from Pennsylvania. 
One of the most successful Union financial agents ™ 
Europe, Robert J. Walker, had once represented Missis- 
sippi in the United States Senate. Caleb Huse, a Con- 
federate purchasing agent in Europe, came from Massa’ 
chusetts. Three of Mrs. Mary Todd Lincoln’s brothers 
died in the service of the Confederacy. 


Rallying Round the Flags 


About 22,000,000 persons lived in the North, of 
whom 4,000,000 were men between the ages of 15 an 
40. 'The Confederacy had a population of more pe 
9,000,000, but this included about 3,500,000 slaves: ©" 
South had only about 1,140,000 white men between 15 
and 40 to fight under the Stars and Bars, the Confeder 
ate flag. 


most of whom fought for the North. Both sides 
raise their armies by appealing to volun 
tem worked at first. The states, rather than the 
or Confederate governments, recruited most volunie 
and often supplied them. Any man who want 


ers, 


organize а company ог а regiment could do so. Some 
диз of both sides marched into battle wearing the 
loul uniforms of French zouaves. In the North, 

cially late in the war, volunteers often received a 
мому, or payment for enlisting. The bounty system 
excouraged thousands of bounty jumpers, who deserted 
sher being paid. Many of these men enlisted several 
times, often using a different name each time. 

The Draft. As the war went on, volunteer enlistments 
decreased. Both sides then tried drafting soldiers. South- 
em draft laws, first passed in April, 1862, made all able- 
bodied men between 18 and 35 (later 17 to 50) liable 
for three years’ service, The Northern program, begun 
in March, 1863, drafied men between 20 and 45 for 
three years. Both sides allowed a draftee to pay a sub- 
situte to serve for him. In the North, a draftee could 
pay the government $300 to avoid military service. 
Many soldiers grumbled that this made it “‘a rich man’s 
war and a poor man’s fight.” 

The draft proved extremely unpopular in many areas 
of the North. In New York City in July, 1863, armed 
mobs set fire to buildings and took over parts of the 
city before police restored order, 

No one knows exactly how many men served in the 
Civil War. The totals on both sides included many 
short-term. enlistments and “repeaters.” According to 
the best estimates, 1,500,000 men served three-year 
terms in the Union Army, and 900,000 men served in 
the Confederate Army for the same period. The South- 
em army reached peak strength in 1863, then declined 
sharply. But the Northern armies grew steadily. In the 
last year of the war, the North had more than 800,000 
men in arms. The South probably had no more than 
200,000, 

Military Leadership. Abraham Lincoln and Jefferson 
Davis had to choose their commanders on the basis of 
what they knew about them or what their advisers told 
them. Sometimes they selected a man because of his 
reputation, and sometimes for political, rather than 
military, reasons. 

Davis fortunately had Robert E. Lee to take com- 
mand of the eastern Confederate army, the Army of 
Northem Virginia. Lee's able officers included Stone- 
p. Jackson and James Longstreet. The Confederate 
Eus in the West—Albert Sidney Johnston, 

ene G. T. Beauregard, Braxton Bragg, and Joseph E. 
Johnston —had less abili ^ 

ч less ability. 

Lincoln tried several commanders for the eastern 
Me Gia the Army of the Potomac: George B. 

з: sel Ambrose E. Burnside, Joseph Hooker, and 
E. UM АП had serious weaknesses. Lincoln's 
E William S dues enry Ww. Halleck, Don Сме 
ране N. ‚ Rosecrans—also failed to meet his ex- 
enough Ва one of his commanders seemed aggressive 
emerged a. as the war progressed, four great generals 
ow a i battlefields to lead the Union armies 
Philip H Sy yses 5, Grant, William Т. Sherman, 

. Sheridan, and George Н. Thomas. 


Johnny Reb and Billy Yank 


мы War “GIs” were much like American en- 

e Ti of earlier and later wars. Northern troops 
(lot “reh A ay uniformed Southern soldier Johnny Reb 
el”), The Southerners called the blue-uniformed 


enw Bai 4 1 
Y Billy Yank, ог simply Yank. Johnny and Billy 
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fought well, but they remained civilians, with the 
civilian’s dislike of military rules and regulations. In 
most regiments, the men all came from the same area. 
Many units elected their own officers. One soldier wrote: 

“Ме. . . had no patience with the red-tape tomfoolery 
of the regular service... a private was ready at the 
drop of a hat to thrash his commander—a thing that 
occurred more than once.” 

_ “A Soldier Has a Hard Life, and but little considera- 
tion,” Lee wrote to his wife. Civil War soldiers received 
more leaves and furloughs than soldiers of previous wars, 
and had better food and clothing. But, compared to 
modern standards, Johnny and Billy suffered many 
hardships. Like all soldiers, they griped about their lot. 
The pay was poor. Both sides paid their soldiers only 
$11 a month at first. The pay was later raised to $16 in 
the North and $18 in the South. Food supplies included 
flour, corn, pork, and beans. But most army cooks had 
never cooked before and many soldiers preferred to pre- 
pare their own food. Armies on the march ate salt pork 
and hard biscuits called hardtack, and drank coffee. 
Poorly made clothing of shoddy, or rewoven wool, often 
fell apart in the first storm. Southern soldiers frequently 
lacked shoes and had to march and fight barefoot. 

Most soldiers on both sides carried Springfield rifles. 
These muzzle-loading, one-shot guns seem primitive 
compared with today’s weapons. But they had an effec- 
tive range of 250 yards, twice as long as earlier muskets. 
However, Civil War infantry still often marched іп 
close-order formation, as in earlier days, and presented 
an casy target. A determined force in a strong position 
could withstand almost any frontal assault. The brass 
muzzle-loading, smoothbore “Napoleon” provided the 
basic artillery weapon. It could fire a mile, but was most 
effective at half a mile, and at shorter ranges was mur- 
derous on attacking troops. Many Civil War battles 
proved extremely costly. An army often lost 25 of every 

100 men in a major battle. Some regiments at Gettys- 
burg and other battles lost 80 of every 100. Because of 
heavy casualties, Civil War soldiers devised the first 
“dog tags.” A soldier often lettered his name and ad- 
dress on his handkerchief or a piece of paper and 
pinned it to his uniform before going into battle. — 

Hospitals and Prisons. Sanitary conditions during 
the Civil War were shocking by modern standards. 
Medical science had not yet discovered the importance 
of antiseptics in preventing infection, and many thou- 
sands of men died from wounds and disease. The gov- 
ernment maintained some medical facilities. Dorothea 
Dix, famous for her earlier work in mental institutions, 
served as superintendent of women nurses. Private or- 
ganizations also helped care for ill and wounded sol- 
diers. The United States Sanitary Commission, created 
in June, 1861, operated hospitals and distributed sup- 
plies. It cared for Southern, as well as Northern, men. 
A similar organization, the Christian Commission, pro- 
vided welfare assistance. The thousands of volunteer 
nurses included Clara Barton, who later founded the 

i ed Cross. 
d ane went on, both North and South became 
burdened with large numbers of prisoners. Earlier sys 
tems of exchange broke down because of bad feeling 
and confusion as to the legal status of the Confederacy, 
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The South especially had difficulty in taking adequate 
care of prisoners when many of its own civilians and 
soldiers lacked food and clothing. At Andersonville, 
in southwestern Georgia, as many as 30,000 Northern 
prisoners at a time were crowded into a log stockade 
that enclosed only 163 acres. More than 12,000 graves 
bear witness to the frightful conditions there. Other 
Confederate prisons included Libby and Belle Isle in 
Richmond. Overcrowding and shortages also existed in 
Northern prisons, such as those at Rock Island, Hl., 
Johnson’s Island in Lake Erie near Sandusky, Ohio, 
and Fort Lafayette in New York harbor. 


"De Year ob Jubilo!” 


Throughout the war, the problem of the Negro per- 
plexed both North and South. Lincoln delayed taking 
a firm stand on slavery, for fear of antagonizing the 
slave-owning border states. After the Emancipation 
Proclamation, a Northern song took note of the new 
situation. Southern Negroes no longer had to flee to 
find freedom. Now it was their masters who left to es- 
cape from the *Linkum gunboats.” 

“De massa run? ha, ha! 
De darkey stay? ho, ho! 
It mus’ be now de kingdom comin’, 
An’ de year ob Jubilo!* 
But many Negroes found that the war brought suffering 
and hardship, as well as freedom. 


The Home Fronts 


In the North 


Abraham Lincoln conducted the war with unceasing 
vigor. He dominated his Cabinet, but one group in his 
own party, the Radical Republicans, oppcs:d him in 
Congress. The Radicals wanted to use the war to de- 
stroy slavery. Lincoln favored a gradual form of freeing 
the slaves. The pressures of war helped the Radicals. 
Northerners grew more bitter against the South and 
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THE HOME FRONTS 


Service; Chicago Historical боби 


Civilian Hardships were greater during the Civil War thon 
any other American war, "The Mother's Sacrifice," above, typifies 
the sentimentality of the period, and shows a little child leaving 
his home to be a drummer boy. The people of Charleston, ИЙ, 
watched the bombardment of Fort Sumter from their roofs. Mony 
cheered. Others wept at the thought of the coming conflict, 


As Union armies drove into Southern territory, large 
numbers of former slaves flocked to Union camps 
Early in the war, General Benjamin F. Butler declared 
that such slaves were “contraband of war” and should 


‚ But Northern anie 


not be given back to their owne \ 
because of difficulties 


did return many ‘‘contrabands, 
in providing for them. 

Others enlisted in the Union Army, which, by the 
end of the war, had a total of 186,000 Negroes, 93,000 
from Confederate states. At first the army discriminated 
against Negroes, giving them less pay and smaller bour- 
ties than white men, and delegating them to labor de- 
tails. But several Negro regiments, under white com- 
manders, saw action. Southern troops regarded these 
Negro soldiers as escaped slaves. When Confederates 
took Negro prisoners, they often executed them to set? 
example. After a battle at Fort Pillow, Tenn., 00 Ар. 
12, 1864, Confederate forces under General Nathan 
Bedford Forrest reportedly massacred more than 30° 
surrendering Negroes. Р 

In the Sein the government hired slaves from their 
masters for war work, or simply impressed, ОГ Er 
them. Many slaves also served the army 2$ cooks E 
construction workers. Late in the war, the Conteden 
Congress passed a bill authorizing the Шш й 
200,000 Negroes, who were to receive their freedo Т 
the end of the war. But the war ended before this P 
gram could be carried out by the South. 


n } chiftin feeling: 
more hostile to slavery, Lincoln noted the shiftin Sou! h 


On Sept. 22, 1862, he announced that, unless the? he 
em States returned to the Union by Jan. !: ! freeing 
would issue an Emancipation Proclamation Е n 
their slaves (sce EMANCIPATION PROCLAMATION well as 
then on, the North fought to free the slaves a 
to preserve the Union. 

Lincoln was the first President to use the 
powers of his office. He boldly summone 


vast war 
troops ® 


Adj! Gen. Sprague, 


QU THIS STATE WHOSE 'GIMENT BEARS. 


W Highest Bounties paid Promptly. 
Yo alowed Їшї 


oa Recruta mediate 
AF N coon CONDITION A 


heir ewn Horses 
ҮШ RECRUITS UNIFORMED IMMEDIATELY ON ARRIVAL AT САМР. 0 


D PITTED FOR #ERYICE 
1 CHAMAK 


n 


_ SPENCER H. OLMS 


TILES 


suppress the “rebellion 
and proclaimed a пах 
was widely criticized fo 
corpus in many areas м 


increased the size of the army, 
blockade of the South. He 
suspending the right of habeas 
Ке e ков bul e people opposed the war. 
e P. a ged to a group inthe Demo- 
инеп eTown as Peace Democrats. Unionists 
The ем ids," after a poisonous, snake. 
Косып E w ant d an immediate armistice and 
E a nm i he war: Lincoln had many of 
itout trial Bu га s n Sy mpathizers and imprisoned 
By nes а E теес от of the press continued, and 
Eus papers and individual citizens still de- 
t the Lincoln administration. 
of E e war plunged the North into a period 
tary nee а: Government purchases for mili- 
industries incl кш and farming. Expanding, 
thoes; muniti uded iron and steel, woolen clothing, 
increased а railroads, апа coal. Farmers vastly 
farms made hea wool production. Factories and 
Chines such as tl E widespread use of laborsaving ma- 
Wat forced the e. sewing machine and the reaper. The 
uction, And ре! into ап early form of mass pro- 
Bowed ern ve nation itself expanded as settlers 
opular Feelin 
породе т Leading newspapers sent their best 
St conflict (o | те field. The Civil War became the 
Ported, even i be completely and immediately re- 
Usually "up. d poor communications systems 
шу, ку оа of the news for several 
ШУЛ Weekly юан drew and painted war scenes for 
ihe ете Photography came into 1s 
ork of Mathew Brady and others. A 


Own throug 


as ^ 
Brady, Library of Congress 
War Correspondents traveled with the armies to report events 
for those at home. Mathew Brady, the famous photographer, 
showed the artist A. R. Waud sketching for Harper's Weekly. 


Recruiting Volunteers was no easy task. Posters advertised 
the merits of individual companies, This one proises а New York 
cavalry regiment, which "allowed" men to bring their own horses. 


flood of popular songs and ballads included 

Brown's Body" (the melody was later used for 
Ward Howe’s “Ваше Hymn of the Republic"), 
Battle Cry of Freedom,” and “Marching Through 
Georgia.” Some Northern songs, such as “Tenting on 
the Old Camp Ground” and "When Johnny Comes 
Marching Home,” also became popular in the South. 


“John 
ilia 


In the South 


Jefferson Davis, President of the Confederacy, did 
not have Lincoln's vigor and certainty. Lincoln as- 
sumed that he had the power to suspend civil law, and 
did so. Davis asked the Confederate Congress for this 
power, and received only limited permission. Davis also 
lacked Lincoln’s skill in managing men. For years, 
Southerners had resisted a powerful central government. 
Some found it difficult to cooperate with officials of 
their own government, states, and cities. States’ rights 
supporters backed the war, but opposed conscription 
and other measures needed to carry it out. 

How People Lived. The demands of total war strained 
the economy of the South almost to the breaking point. 
The Confederacy lacked the industries to supply its 
armies and civilians. Imports dwindled as the Northern 
blockade tightened. Southern troops were never so well 
Northern foes. Northern factories 
ooo rifles a day, but Southern 
only 300. The war gradually 
used up Southern resources. People made clothes out of 
carpets and curtains, and printed newspapers on the 
back of wallpaper. Wild inflation set 1n. Flour some- 
times cost $300 а barrel, and shoes $200 a pair. 


equipped as their 
could produce about 5; 
factories could turn out 
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WEAPONS OF 
THE CIVIL WAR 


Cannon with rifled barrels, a recent 
artillery development, sent shells spin- 
ning forward in a long, flot arc. 


Shortages of necessities weakened the people’s will 
to fight, but mos 


Southerners vigorously supported the 
war effort. As in the North, songs showed the spirit of 
the people. Men marched to war to the stirring music 
of “Dixie” and “The Bonnie Blue Flag.” The mournful 
notes of “Lorena” and “All Quiet Along the Potomac 
Tonight" were popular in the North as well. 

Cotton Diplomacy. At the beginning of the war, Con- 
federate leaders felt sure that Europe would come to 
the aid of the South. Southerners believed that, because 
Great Britain and France depended on Southern cotton 
for their textile industries, a shortage of cotton would 
force them to intervene on the Southern side. In 1861, 
the Confederacy sent two diplomats, James Mason and 
John Slidell, to Europe to persuade Britain and France 


Mortars, used for sieges o 


d coostol 
defense, hurled cannon t n o high 
arc. The model at left + з 13-inch 
bore and a range of 25 miles 


AP 


Breech-Loading Guns aa 
as Sharps Carbine, wa 
n fficient than the @ 
п ading rifles, ond ke 
‹ pular with both йй 


Historical Socet 


Mason and Slidell 
tish ship, the 26 
rashly stopped the 


to take up the Southern caus 
sailed from Havana, Cuba, on a B 
The captain of a Northern warshi; sto i 
Trent and seized the diplomats. Great Britain threat 
ened war, and the North gave in. Sec TRENT AFFAIR 

But the South failed to obtain European recogni 
or any substantial help through its "cotton diplomacy: 
Britain and France did allow the Confederacy to hai 
six raiders built in their shipyards. The most ш 
ship, the Alabama, caused millions of dollars va 
damage to Northern shipping before the Union ae 
Kearsarge sank it in 1864 (see ALABAMA [ship]). But 
ain and France would not intervene in the war Ш 
the South could show that it might win a final УЙШ 
on the battlefield. And that never happened. 


The War in the East, 1861-1864 


The Appalachian Mountains divided the Civil War 
into two main areas of operations. The Eastern front 
stretched east of the mountains to the Atlantic Coast. 
The Western theater lay between the mountains and 
the Mississippi River. A third area, west of the Missis- 
sippi had little strategic importance. 

At the beginning of the war, neither North nor South 
had a prepared plan of strategy. The North had to de- 
feat the South in order to restore the Union, and so its 
commanders had to plan military offensives. Southern 
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commanders designed strategy to hurl back No; 
thrusts, and seldom launched great offensive сай 
The Confederacy did not have to conquet the d 

It needed only to defend its own territory UD 
North became weary of the war. 


Opening Battles 


Fort Sumter. The Civil War began on Apr с Gan 
when Confederate forces under General Pier 
Beauregard successfully attacked Fort Sumter 1P 


le 1861, 


К» (see Fort Sv wrzR). The federal government 
tollected an army of more than 30,000 men near Wash- 
Ec under General Irvin McDowell. Another 
cin of 14.000 under General Robert Patterson 
м раа end of the Shenandoah River Valley, 
иң nd Rue between the rival capitals of Wash- 
йы cnn ichmond. ^ Confederate force of more 
М * under Beauregard faced McDowell at 

iioo e са Joseph E. Johnston commanded 
cei onfederates in the Shenandoah Valley. 
proached М un, or Manassas. In July, McDowell ap- 
i Was pre on a creek called Bull Run. (Many 
iu ET 1ч have two names because the Confed- 
а em after the nearest settlement, and 
Wiz) ee maned them after the nearest body of 
3 ‘ie thought his troops could destroy 

E үке while the Union Army in the 
ton slipped p kept Johnston occupied. But John- 
tle. The à ay and joined Beauregard just before the 
Poorly E forces, both composed mainly of 
оаа, clashed on July 21. The 

al Thom several assaults. During one attack, 
etry Jey ackson stood his ground so firmly 
ht severa] а the nickname “Stonewall.” After halt- 
tied Union ав, Beauregard counterattacked. The 
Niat сез broke and fled to Washington in wild 


that he 


The N, 
© ^ 
Ith realized for the first time that it faced a 


long fight. The war would not be over in three months, 
as many Northerners had confidently predicted. The 
Southern cause had gained great prestige, and Confed- 
erate optimism and confidence ran high. 


On to Richmond! 


After Bull Run, Lincoln made General George B. 
McClellan commander of the eastern army, soon to be 
known as the Army of the Potomac. During the winter 
of 1861-1862, McClellan assembled a force of 150,000 
men. He proved to be a superb trainer of troops. “Little 
Mac" planned to capture Richmond from the south- 
east. He wanted to land his forces on the peninsula be- 
tween the York and James rivers, and advance along 
one of the rivers toward the Southern capital. Lincoln 
feared that this scheme would leave Washington open 
to a Confederate raid, but he let McClellan try it. How- 
ever, before McClellan could move, а naval action 
changed his plans. 

The Monifor and the Merrimack. The Confederates 
had raised a sunken federal ship, the Merrimack, at Nor- 
folk, Va., and covered it with iron plates. On Mar. 8, 
1862, this ship (renamed the Virginia) attacked North- 
ern ships at Hampton Roads and destroyed two of them. 
When the ship returned the next day, it found a newly 
arrived Northern ironclad, the Monitor, waiting. 
Neither ship won the battle that followed. But the Vir- 
ginia (Merrimack) did prevent McClellan from using the 
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James River, the best route to Richmond. See MONITOR 
AND MERRIMACK 

The Peninsular Campaign. In March, 1862, Mc- 
Clellan landed on the Virginia Peninsula with more 
than 100,000 men. He occupied Yorktown and ad- 
vanced along the York River. By late May, the Union 
army had marched to within 6 miles of Richmond. 
Johnston led an attack against McClellan on May 31. 
"The Confederates failed to follow up their initial success 
in the two-day Battle of Fair Oaks (or Seven Pines), and 
fell back toward Richmond. Johnston was wounded, 
and President Davis chose General Robert E. Lee to 
replace him. 

Jackson's Valley Campaign. The Confederate high 
command feared that McClellan would receive rein- 
forcements from the numerous troops that had stayed 
behind to protect Washington. To prevent this, Stone- 
wall Jackson launched his famous Valley Campaign 
along the Shenandoah Valley. He planned to make the 
Northerners think he was going to attack Washington. 
In a series of brilliant moves between May 4 and June 
9. Jackson advanced up the Shenandoah Valley. His 
17,000 men received the name “foot cavalry” because 
they marched so fast. They defeated several federal 
forces and drove to the Potomac River. Jackson soon 
had to retreat, but he had forced the Union govern- 
ment to withhold powerful reinforcements which Mc 
Clellan had counted on. 

Stuart’s Raid, While Lee planned his strategy as the 
new commander of the Army of Northern Virginia, 
General J. E. B. Stuart led a remarkable cavalry raid. 
Jeb Stuart and his men galloped completely around 
the Union army in three days, losing only one man. 
Stuarts raid not only gained valuable information 
about Union troop movements, but also boosted South- 
ern morale. 

The Seven Days. Lee planned a daring move to de- 
stroy McClellan’s army, which lay straddled over the 
Chickahominy River. With his army reinforced by 
Jackson’s men to 85,000, Lee fell on McClellan in a 
series of attacks called the Battles of the Seven Days. 
Several battles and skirmishes took place between June 
25 and July 1. They included Mechanicsville, or 
Beaver Dam Creek (June 26), Gaines’ Mill (June 27), 
Savage’s Station (June 29), White Oak Swamp and 
Frayser’s Farm, or Glendale (June 30), and Malvern 
Hill (July 1). The advantage shifted from side to side, 
but McClellan believed his forces were hopelessly out- 
numbered, and finally retreated to the James River. 
The Northern high command soon ordered McClellan’s 
army to northern Virginia, to be united with a force 
under General John Pope. McClellan was to com- 
mand the combined army. 


The South Strikes Back 


Second Bull Run. Lee moved rapidly northward to 
attack Pope, stationed at Manassas, before McClellan’s 
men could join him. Lee sent Jackson ahead to swing 
around behind Pope’s army and force a battle. On 
August 29, Pope unsuccessfully attacked Jackson, send- 
ing in McClellan’s troops as fast as they arrived by boat 
from the south. Meanwhile, Lee and General James 
Longstreet had arrived and joined Jackson. On August 
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30, Pope rashly attacked Lee's army, but a Confederate 
counterattack swept the Union forces from the бей. 
The beaten federal army plodded back to Washington 
in a heavy rain. E 

Antietam, or Sharpsburg. The South hoped to gaia 
foreign recognition for the Confederacy by winning a 
victory in Union territory. Lee invaded Maryland jg 
September, 1862, with about 50,000 troops. This marh 
served as the background for the legend recorded in Jobs 
Greenleaf Whittier’s poem "Barbara Frietchie” (ee 
FRIETCHIE, BARBARA). The Southern. commander di. 
vided his army, and sent Jackson with 25,000 troops to 
capture Harpers Ferry. McClellan moved to meet Lee 
with about 90,000 men. On September 13, а Union 
soldier found a copy of Lee’s orders to his commanders 
wrapped around three cigars at an «:!,andoned Confed- 
erate campsite. Lee learned of this loss, and took upa 
position at Sharpsburg, on Antietani Creek. But Мо 
Clellan did not attack until September 17, giving the 
Confederate forces time to reunite alter Jackson's suc 
cess at Harpers Ferry. A series of powerful Union attacks 
almost cracked the Southern lines. But, at a crucial 
moment, the last of Lee’s absent troops, headed by 
General A. P. Hill, arrived to save the day. Lee suffered 
heavy losses, and had to retreat to Virginia. The Battle 
of Antietam, one of the bloodiest of the war, killed or 
wounded about 11,500 Northerners and 9,000 South- 
erners. The Confederate retreat gave the North the vie 
tory for which Lincoln had waited. and he announced 
the preliminary Emancipation Proclamation on Sep 
tember 22. 

Fredericksburg. Lincoln lost patience with McCle 
lan, because he did not follow up the Union victory a 
Antietam. The President replaced him with General 
Ambrose E. Burnside, who decided to attack Lee at 
Fredericksburg, Va., on the Rappahannock River. The 
Confederates defended the town from a line of fortified 
hills called Marye’s Heights. On December 13, Burm 
side’s men tried to storm the hills in a brave but hope 
less attack. More than 12,000 Union soldiers We 
killed or wounded, and the Northern army retreated. 
Burnside was relieved of command at his own request. 

Chancellorsville. General Joseph E. “Fighting Jo 
Hooker replaced Burnside as commander of the Army 
of the Potomac. By the spring of 1863, the army nur 
bered 120,000. Lee, with 60,000 men, still held the 
Rappahannock line. Hooker planned to keep Lees 
attention at Fredericksburg while hc sent another 1010 
around the town to attack the Confederate flank. The 
movement began on April 27, and seemed about to suc 
ceed. But Hooker hesitated, and on April 30 withdrew 
his flanking troops to a defensive position at Chan 
lorsville. The next day, Lee left a small force at E 
ericksburg and boldly moved to attack Hooker x 
sent Stonewall Jackson to attack Hooker's right wh 
he struck in front. The attack, on May 2, cut the Nort 
ern army almost in two, but Union troops manag} : 
set up a defensive line. Hooker retreated fout days 
later. But the Confederate victory cost the life of Jar 
son, Lee’s ablest general, who was shot accidental) 
by one of his own men. His left arm had to He 
putated, and Lee wrote Jackson’s chaplain: ^ ++; 
has lost his left arm, but I have lost my right.” J ee 
wounded on May 2, died two days later from the € 
of pneumonia and the amputation. 
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Gettysburg. Lee, confident because of the victory, 
decided to invade the North again. In June, the Con- 
етме army swung up the Shenandoah Valley route 
рю Pennsylvania. Ihe Army of the Potomac, now 
memanded by Gen ral George G. Meade, followed it 
pethward. Both the enemy armies moved toward 
фе little town of Gett ysburg, although neither planned 


w fight there. Lec did not know exactly where the 
Union army lay, because his “eyes,” Stuart’s cavalry, 
tad æt out on a raid. The shooting began when a Con- 
erate brigade, sear“ hing for badly needed shoes, ran 


шо Union cavalry in Gettysburg on July 1. For the 
fst three days of July. a Northern army of 90,000 men 
met a Southern army of 75,000 in the greatest battle 
ever fought in the Western Hemisphere. 

On the first day, the two armies maneuvered for posi- 
tion. By the end of the day, Northern troops had settled 
кш of the town in a strong defensive location that re- 
embled an upside-down fishhook. Culp’s Hill and 
Cemetery Hill, at the right, formed the barb of the 
hook. The front гап for three miles along Cemetery 
Ridge, and ended at two hills called Little Round Top 
and Round Top. Confederate forces occupied Seminary 
Ridge, to the west. On the second day, July 2, Lee tried 
tocrack the Union left and roll up Cemetery Ridge. The 


The War in the 


In the Western theater of the war, the North struck 
early and hard in order to seize and control the Mis- 
sisippi River. Success would split the Confederacy into 
two parts, The Northern forces totaled 100,000. General 
Henry W. Halleck commanded in Missouri and west- 
em Kentucky. General Don Carlos Buell led Union 
fores in eastern. Kentucky. General Albert Sidney 
Johnston commanded Confederate forces in Kentucky. 
His command included an army in Arkansas under 
General Earl Van Dorn. The Southern forces in this 
Western region numbered about 70,000. 


In the Mississippi Valley 


КЕТ ey ана Fort Donelson. The center of the 
Tenn erate line rested on two forts, Henry on the 
Rive Pus River and Donelson on the Cumberland 
Gi С Union forces could capture these forts, the 
er onfederate position in Kentucky and western 
E would collapse. General Ulysses S. Grant, 
fuck anding officer under Halleck in western Ken- 
ШЕ, grasped this fact. He easily captured Fort Henry 
ships Gn 1862, with the support of a fleet of ironclad 
nfed rant then moved against Fort Donelson. The 
ner, qn commander, General Simon Bolivar Buck- 
replied: “Ne the best terms of capitulation.” Grant 
аа шшш есше unconditional and im- 
Was са йе can be accepted.” Fort Donelson 
у ушы, with nearly 15,000 Confederate troops. 

р ооо” dp general gained the nickname of 
tional hero, nal Surrender? Grant, and became a na- 
28 о lay between the two flanks of the Con- 
back all ae y. To escape destruction, Johnston pulled 
Toa cae ү to Corinth, Miss., an important rail- 
and half е Confederacy had now lost. Kentucky 
on March 6 еппеззее. West of the Mississippi River, 
8, a Union army under General Samuel К. 
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rex ig a Northern corps, but failed to occupy 

On July 3, Lee decided to aim directly at the Union 
center. After a fierce artillery duel, he ordered. 15,000 
men under General George E. Pickett to charge the 
Union lines. The men, marching in perfect parade for- 
mation, swept across an open field and up the slopes 
of Cemetery Ridge, ignoring the murderous enemy fire 
Only a fraction of the troops reached the crest of the 
ridge. For 20 dreadful minutes they held their ground. 
Then they yielded to superior strength and fell back. One 
Confederate soldier summed up the situation: “It ain't 
so hard to get to that ridge. The hell of itis to stay there.” 
Pickett’s charge, often called “the high-water mark 
of the Confederacy,” showed the hopelessness of frontal 
assaults over open ground against a strong enemy, 

Lee withdrew his battered army to Virginia after the 
battle. Much to Lincoln’s disgust, Meade made little 
effort to follow him, and the Confederate army es- 
caped. Gettysburg proved to be a turning point in the 
war. Lee had lost more than 20,000 men dead and 
wounded. Never again would he have the strength to 
undertake a major offensive. 


West, 1862-1864 


Curtis defeated Van Dorn at Pea Ridge, Ark. This de- 
feat put Missouri solidly in Northern hands. 

Shiloh, or Pittsburg Landing. Halleck, now com- 
mander of all western Union forces, ordered Grant to 
move down the Tennessee River, and told Buell to join 
Grant. Grant and about 42,000 men moved to Pitts- 
burg Landing, Tenn., 30 miles north of Corinth. John- 
ston and Beauregard decided that they had to strike 
Grant before Buell arrived. They planned to destroy 
Grant’s forces with an army of 40,000. The Battle of 
Shiloh (named after a church on the battlefield) took 
place on April 6 and 7. On the first day, Confederate 
troops almost smashed Grant, but he managed to hold 
his lines. Johnston, the Confederate commander, was 
killed in the battle. The next day, with about 20,000 re- 
inforcements from Buell, Grant forced the Southerners 
to retreat to Corinth. Many persons urged Lincoln to 
replace Grant after Shiloh, because of the heavy Union 
losses, which totaled more than 10,000. But Lincoln re- 
fused: “I can’t spare this man—he fights!" 

After Shiloh, Halleck took command of Grant's and 
Buell's forces, moved cautiously southward, and forced 
Beauregard to evacuate Corinth. By early June, the 
Union held the Mississippi River as far south as 
Memphis. 

New Orleans. In the meantime, Northern forces were 
moving up the Mississippi from the South. In April, a 
naval squadron under Captain David G. Farragut ap- 
peared at the mouth of the river. Farragut steamed 
through the weak Confederate defenses, and forced New 
Orleans to surrender on May 1. Behind him came an 
army force under General Benjamin F. Butler, to oc- 
cupy the South’s largest city. Northerners held New 
Orleans and southern Louisiana for the rest of the war. 

Raids. Some of the most daring exploits of the Civil 
War occurred behind the front lines. In April, 1862, a 
Union spy named James J. Andrews led 21 men 
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AT THE FRONT 
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destroying 
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ews and seven of his men 


lerate verals, Nathan Bedford 
i з Hunt Morgan, led many cavalry raids 
миску, Ohio, and neighboring 


galloped as far north as Paducah, 
Union s 


Morgan's Raiders 


lies and communication 


an even m spec- 


863. They destroyed 


hey were captured at 
» Island. Morgan escaped in November, but 


a later in Tennessee 


Perryville. After Corinth fell to Union forces. Halleck 
to Washingtor 
Before he 


al yet to appear, the inactive job of guard- 


went to act as Lincoln’s military ad- 


viser 


he assigned to Grant, the best 


Union ger 


ing c ong the Mississippi River. Hal- 
leck who had yet to prove himself, to 
capture Chatt Before Buell could advance, 


he Confede: 


ate commander in 
nessec, suddenly invaded Kentucky. He wanted to 
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draw the Northerners out of Ter 
mect him, and the two armies п 
Battle of Perryville. The result wa 
retreated to Murfreesboro, Tenn ч 

Murfreesboro, or Stones River coln КИ 


Buell was too cautious, and геріа‹ 1 with Ge 
William S. Rosecrans. Rosecrans ced south UP. 
Nashville toward Bragg's army Murfreesho 
hard-fought battle dragged on fr ec. ЗІ, 15° 


Jan. 2, 


1863. Bragg retreated : 
The battle brought into promin 
who later gained fame—General Р 
Vicksburg. In the winter of 18/ 
posed to capture Vicksburg, the key city 
the Missisippi River between Memphis 
Orleans. At first, Grant tried to tak 
above, with naval support from Captain 
Porter. But the ground north of Vicksb Y 
marshy, and the army bogged down. Grant s am 
several times to approach the city. Engineers €¥ 
to dig a canal to divert the waters of the MiSSISSIPI 
that troops moving down the river could bypass 
In April, 1863, Grant launched a new plan. 
gunboats and supply ships slipped past the Co 
batteries in the dead of night, and established а 
on the river below the city. The army then marc 


thec 


) WAR IN 
THE WEST 


Bim the west sic: 
W фе eastern sic: 
Bei the city. 1: 


river and crossed over by ship 
t had now reached dry ground 
liant campaign, he scattered 


M te forces field and drove toward Vicks- 

ы лес cks failed, Grant started to be- 
y in r May. The Confederate garrison 

out ES м People hid in caves during the 

o c : andan ie ats Mere 
v 1 uly , ; а а ч zx ч 
c. P the day after the South 


E later, Port Hudson, La., fell to Union 

Te General Nathaniel P. Banks. The Con- 

иле У bee lit into two parts, and the North 

Father of Wa, Mississippi. As Lincoln put it, “The 
aters again goes unvexed to the sea.” 


The Tennessee Campaign 
Mid on Ch, In the fall of 1863, Rosecrans ad- 
Lu Belin attanooga with an army of 55,000 men. 
Ard the E keep his army free for action, evacu- 
Кас у апа withdrew southward into Georgia, 
dala him rashly. Bragg had received rein- 
de to 70. ON Virginia, and his forces numbered 
Mot Chics, He fell on Rosecrans savagely in the 
f Nathem hickamauga on September 19 and 20. The 
tight flank crumbled and broke completely. 
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Only the left flank fought on under Ge neral George H 
Thomas, who camed the nickname of Ihe Rock of 
Chickamauga.” Rosecrans’ entire Union y, badly 
mauled, eventually had to retreat ir 
Chattanooga. Bragg did not follow u 
immediately. He had lost 17,000 men He finally 
vanced and occupied Lookout Mountain, Missi 
Ridge, and other heights south of Chattar 
these points, Confederate artillery com 
roads and the Tennessee River, which 
Starvation threatened the Northern аг 
North had enough manpower available in 
meet any threat. Grant, now < ommander of all weste 
forces, replaced Rosecrans with Thomas. Grant then 
advanced to Chattanooga with par 
of the Tennessee. On November 23- 
dealt Bragg a staggering blow in 
nooga. Lookout Mountain and other hei | 
first two days, On November 25, Thomas’ Army of 
Cumberland, anxious to redeem its defeat at Chicka- 
mauga, swept up Missionary Ridge without orders 
The successful charge ended the battle in an hour 
The Union had now won Chattanooga, the second 
From this base, North 
за Alabama and 


o 


em 


objective of the western army 
armies could move into Georgia аг 
split the castern Confederacy in two. 
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The Two Great Antagonists of the Civil War have 
come to symbolize differing concepts of warfare, Lee, 
above, shown after the surrender at Appomattox, сот 
ducted superb defensive campaigns that represented the 
best in conventional tactics. Grant, left, fought with the 
slogging determination, extremely costly in men and mate- 
rials, that has become characteristic of modern wor. 

Martin Schmidt; Sketch by A. R. Waud, Library of Congress 


Grant and Lee, 1864-1865 


All signs pointed to victory for the Union in early 
1864. Northern resources seemed endless, while those 
of the South were fast giving out. Southern armies had 
dwindled in size because of battle losses, war weariness, 
and Northern occupation of large areas of the Con- 
federacy. Southern railroads had almost stopped run- 
ning, and supplies were desperately short. But the 
South, still capable of tough resistance, battled the 
North for more than a year before finally surrendering. 

This last phase of the Civil War brought Grant into 
supreme command, and pitted him directly against Lee. 
In some ways, the final campaigns resembled a duel 
between the short, stocky Northerner in the shabby 
blue uniform and the tall, dignified, aristocratic South- 
erner in the perfectly tailored gray. 


"If It Takes All Summer" 


Early in 1864, Lincoln promoted Grant to the rank 
of lieutenant general and gave him command of all 
Northern armies. This appointment gave the North the 
advantage of coordinated strategy. Northern armies 
could now move, as Grant said, “like a team pulling 
together." Grant planned three main offensives. The 
Army of the Potomac, commanded by Meade, would 
try to defeat Lee in northern Virginia and occupy 


488 


Richmond. Grant intended to accompany this amy 
and largely direct its movements. An army under 
General William T. Sherman would advance We 
Chattanooga into Georgia and seize Atlanta. Ban 
would move from New Orleans to Montgomery, Ala, 
and later join Sherman. This third offensive € 
developed. Banks tried to fight his way up the S 
River to capture Shreveport, La. But the Сш Э 
under General Richard Taylor deleated him so us 
in the Battle of Pleasant Hill on April 9 that he playe 
no important part in the rest of the war. be 

The Wilderness. In May, the Army of the Poton _ 
plunged into a desolate area of northern Virginia rE 
as the Wilderness. This vast region of tangled forest a 
underbrush lay west of Chancellorsville. Grant, ШЕ 
115,000 men, planned to march through the Wi a 
ness, turn Lee’s right flank, and force the Confedes E 
into a decisive battle. Lee, with only 75,000 d 
marched to meet Grant on May 5, and the p 
the Wilderness raged for two days. Troops S ia 
blindly through the forest, where cavalry proved e | 
and artillery did little better. The underbrush са ee 
fire, and wounded men died screaming in the ae 
Both sides lost heavily, but Lee prevented Grant 
turning the Confederate flank. 


spotsylvania Court House. In spite of heavy losses, 
Grant refused to turn back. He moved off to his left 
toward Richmond. Lee marched to meet him, and the 
great antagonists clashed again at Spotsylvania Court 
House on May 8-12, Spotsylvania, like the Wilderness, 
brought bloody losses but no victory for either army. 
Grant showed а dogged determination to achieve his 
purpose. He telegraphed to Halleck in Washington: 
“Т propose to fight it out on this line if it takes all 
summer.” 

Cold Harbor. Again Grant moved off to his left 
toward Richmond, and again Lee followed. By June 1, 
Grant had reached Cold Harbor, a few miles north of 
the Confederate capital. There, on June 3, he made 
another attempt to smash Lee. Northern troops charged 
in a direct frontal assault. Murderous fire cut down 
6,000 men in one hour, and stopped the attack. 

Cold Harbor forced Grant to change his strategy. Lee 
had demonstrated superb defensive skill, and Northern 
loses had reached staggering totals. In a month of 
fighting, Grant had lost almost 55,000 men. He felt 
that if he repeated his previous moves, Lee would fall 
back into the Richmond defenses where the Confeder- 
ates could withstand a siege. So Grant made one more 
attempt to force a quick showdown battle. 

Petersburg. Conccaling his movement temporarily 
from Lee, Grant marched south and crossed the James 
River. His men built a pontoon bridge more than 2,000 
feet long, one of the longest continuous pontoon bridges 
ever used in warfare. Then Grant advanced on Peters- 
burg, a railroad center south of Richmond. All the rail- 
roads supplying the capital ran through Petersburg. If 
Grant could seize these roads, he could force Lee to 
come out and fighi in the open. Grant almost suc- 
ceeded. But a small € onfederate force under Beauregard 
held him off until Les arrived. Grant then realized that 
he could not destroy Lee’s army without a siege. His 
men dug miles of trenches around the city. Lee’s weary 
troops did the same. The deadly siege of Petersburg 
began on June 20 and dragged on for nine long months. 
А Union troops tried several times to break through the 
Ee line. The most unusual attempt, the Battle 
a rater, took place on July 30. Northern engineers 
m ug a 511-foot tunnel under the Confederate lines, 
a m off a 4-ton powder charge at the end. The 
Nd sion blew a huge crater more than 170 feet long. 
i ja soldiers poured forward, but milled about 
fre Te in the deep crater, at the mercy of Southern 
ves es Confederates soon beat back the attack, 

LOO pe called a “stupendous failure.” 

Riches Maneuvers. As Grant moved south toward 
ck vs Я he sent his cavalry under Sheridan to at- 
ES е city's communications. The Confederate 
Met e Jeb Stuart opposed. Sheridan. The forces 
Sty the Battle of Yellow Tavern on May 11, and 
pee was killed. 
ies Lee sent an infantry force under General 
Washingt arly through the Shenandoah Valley to raid 
his ace on. He hoped that Grant would send some of 
the a to guard the capital. Early attacked one of 
Ап s the outskirts of Washington. During the 
AA di Lincoln stood on a parapct as bullets spattered 
fis WM the only President ever to be under enemy 
remained їп office. Early retreated to Virginia, but he 
a threat in the Valley. 
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Grant put all the Union forces in the Valley under 
Sheridan’s command, and ordered “Little Phil” to fol- 
low Early to the death. Sheridan drove the Confeder- 
ates from the region in a series of smashing victories. His 
greatest success came at Cedar Creek on October 19, 
when Early made a surprise attack while Sheridan was 
returning from a quick conference in Washington. 
Riding to the field from nearby Winchester, Sheridan 
rallied his men and won the battle. His exploit became 
famous in Thomas Read's poem “Sheridan’s Ride." 
But he did not really ride 20 miles, as the poem says, 
and the Confederate attack had been partly stopped 
before his arrival. І 

Mobile Bay. The blockade of Southern ports grew 
more and more effective. Union forces worked steadily 
to seize the main ports still open to blockade runners 
that slipped through the ring of Northern ships. In 
August, 1864, a nayal squadron under Admiral David 
G. Farragut sailed into the harbor of Mobile, Ala. 
Farragut was warned that the harbor bristled with 
mines, which were called torpedoes in those days. 
“Damn the torpedoes! Full steam ahead!” Farragut 
bellowed, and drove on. The Northerners did not 
occupy Mobile, but completely blockaded it. In 
January, 1865, Wilmington, N.C., fell to Northern 
ships. But Charleston, S.C., still held out. 


Closing In 


The Atlanta Campaign. In May, while Grant drove 
into the Wilderness, Sherman’s army of 90,000 ad- 
vanced on Atlanta, Ga., from Chattanooga. General 
Joseph E. Johnston opposed him with a force of 60,000. 
Johnston planned to delay Sherman and draw him 
away from his base. He did not intend to fight unless 
his chances for victory were good. The summer of 1864 
found the North discouraged and war-weary. The Con- 
federacy hoped to stall for time until the November 
elections in the North, praying that Lincoln would lose. 
The Atlanta campaign developed into a gigantic chess 
game. Sherman moved forward, trying to trap John- 
ston. Each time, Johnston slipped away. The two ar- 
mies clashed frequently in small battles. The largest 
battle occurred at Kennesaw Mountain, on June 27, 
and resulted in a Union setback. 

Аз Sherman reached the outskirts of Atlanta, Presi- 
dent Davis decided that Johnston fought too cau- 
tiously, and replaced him with General John B. Hood. 

der attacked the Union columns as 


The new comman 3 1 
Sherman approached Atlanta. But his attacks failed, 


and he took up à position in the city. Sherman at first 
tried siege operations. But he did not want to be delayed 
too long. So he wheeled part of his army south of the 
city and seized its only railroad, to cut Hood's supply 
line. Hood evacuated Atlanta on September 1, and 


Sherman occupied the city the next day. His victory 


helped Lincoln win re-election. ) 
North to Nashville. Sherman’s victory was not quite 


so complete as it seemed. His forces had captured Atlan- 
nd a possible base 


ta, an important industrial center а: 

for mone push into the South. But Hood's army 
began hit-and-run raids on Sherman's railroad com- 
munications with Chattanooga. Sherman thought it 
would be useless to chase Hood along the railroad. 
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This table lists the most important Civil 
almost impossible to obtain, 
conflicting estimates. Those given 


Bottle 


Antietam 
(Sharpsburg) 


Bull Run (Manassos) 
First 
Second 


Choncellorsville 


Chattanooga 
Chickamauga 


Cold Harbor 


Fair Oaks 
(Seven Pines) 


Fort Donelson 


Fort Henry 
Franklin 


Fredericksburg 


Gettysburg 
Kennesaw Mountain 


Mobile Bay 


Murfreesboro 
(Stones River) 


Nashville 


Perryville 
Petersburg, 
Siege of 
Seven Days 
Shiloh (Pittsburg 
Landing) 


Spotsylvania 
Court House 


Vicksburg, 
Siege of 


The Wilderness 


490 


MAJOR BATTLES 


State 


ма. 


Va. 


Va. 


Tenn. 


Tenn. 


Date 


Sept. 17, 1862 


July 21, 1861 


Aug. 29-30, 1862 


May 1-4, 1863 


Noy. 23-25, 1863 


Sept. 19-20, 1863 


June 3, 1864 


May 31 —June 1, 
1862 


Feb. 16, 1862 


Feb. 6, 1862 


Nov. 30, 1864 


Dec. 13, 1862 


July 1-3, 1863 


June 27, 1864 


Aug. 5, 1864 


Dec. 31, 1862— 
Jan. 2, 1863 


Dec. 15-16, 1864 


Oct. 8,1862 

June 20, 1864— 
Apr. 2, 1865 

June 25— July 1, 
1862 


Apr. 6-7, 1862 
May 8-12, 1864 
May 19— 


July 4, 1863 
May 5-6,1864 


and must usua 


Com 
North 


McClellan 


McDowell 


Pope 


Hooker 


Grant 


Rosecrans 


Grant 


McClellan 


Grant 


Grant 


Schofield 


Burnside 


Meade 


Sherman 


Farragut 


Rosecrans 


Thomas 


Buell 


Grant 


McClellan 


Grant 


Grant 


Grant 


Grant 


OF THE CIVIL WAR 


manders Casualties 
South North South 
Lee 11,500 9,000 
Beauregard 1,500 2,000 
lee 10,000 9,000 
Lee 11,000 10,000 
Bragg 5,500 2,500 
Bragg 11,500 17,000 
Lee 6,500 1,500 
Johnston 4,500 5,500 
Buckner 2,500 2,000 
Tilghman 34 16 
Hood 1,000 5,500 
Lee 12,000 5,500 
Lee 17,500 22,500 
Johnston 2,000 270 
Buchanan 315 32 
Bragg 9,000 9,000 
Hood 3,000 3,000 
Bragg 3,500 3,000 
Lee 17,000 13,000 
Lee 16,000 20,000 
Johnston, 10,000 9,500 
Beauregard 

Lee 10,000 9,000 
Pemberton 9,000 10,000 
Lee 17,000 11,000 


| War battles. Accurate casualty figures are 
lly represent a compromise between several 
below are approximate totals of dead and wounded. 


Results 


Confederate retreat gove 
Lincoln the occasion b 
announce ће Emancips 
tion Proclamation. 

The North first reolizes 
the seriousness of the 
war ahead, 

The South regained olmos 
all of Virginia. 

Ovutnumbered  Confeder. 
cte forces defeated the 
Union, but Stonewol 
Jackson was killed. 

Union victory brough! mos 
of Tennessee into North 
ern hands. 

Southern victory trapped 
Rosecrans in Chatto: 
nooga. 

Heavy losses forced Grant 
to change his tactics 

Confederate forces were 
driven back toward 
Richmond. 

The North won its first im- 
portant victory. 

Initial success encouraged 
Grant's western com- 
paign. 

Hood's Tennessee com. 
paign failed to drow 
Sherman from Georgio. 

A terrible defeat left the 
Morth dispirited. 

Northern victory marked 
а turning point in the 
war. 

In spite of Confederate 
success, Davis replaced 
Johnston with Hood. 

The North blockaded 
Mobile. 

Southern forces failed p 
follow up ап initial 
victory. П 

Northern victory prodi 
cally ended Southern 
resistance in the West 

Confederate troops abor 
doned Kentucky. 

Months of trench warfare 
pinned lee to a static 
defensive and depleted 
his forces. 

Richmond was saved from 

nd Northern 
capture, 0 
forces retreated. ded 

A surprise attack spo? 
Grant's plans for pu 
victory in the weri + 

Southern resistance 57. 


ened Grant's determi- 
nation to win. d 

i rove’ 

Northern victory К it 


decisive in winn 


i 
Mississippi and Ме Wes 


failed © 
Heavy losses 
hal Grant's progr 
southward. 


Antietam. Four Union attacks be- 
gon with Hooker's at 8 AM ond, 
moving southward in order, ended 
with Burnside's in the oftemoon. 


UNION 
Infantrymen 


~ SHARPSBU 
2 


e 
Re: 
First Bull Run. Several Union 
forces hit the Confederate left 
flank, but were halted and forced 


back by Jackson, Smith, and Early 


UNION 
General 


UNION 
Zovave 


| UNION FORCES 


CONFEDERATE 
FORCES 


CONFEDERATE 
Cavalry General 


CONFEDERATE 
Cavalryman 


CONFEDERATE 
Militiaman 


Gettysburg. On July 1, Con- 
federates pushed Union troops 
south of the town. On July 2 
and 3, Union armies repulsed 
several different attacks di- 
rected by Hill and Longstreet. 


Captain 


UNION 
NAVY 


CONFEDERATE 
Avtleryman 


Seaman 


CONFEDERATE Vicksburg. The Mississippi ү 
Infantryman then flowed past the city. nio! 
troops crossed below it and won 


several battles before the siege: 
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Results of the War 


It is difficult to estimate the financial cost of th 
Civil War. Direct costs for the four ycars of fighting 
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destruction would break the South's will w g 
the war. 

Sherman occupied Savanna! o December se 
sent а mesage to Lincoln General 
makes the American people а (7:: stmas persent of 
city of Savannah with 150 heavy «x ins and 25/006 
of cotton.” From Savannah, army swung 
South Carolina, burning and piu «cing, and thes 
North Carolina. A small C. rate army 
Johnston tied vainly to halt - rman in bis 
northward to Virginia and a lini ith Grant. 

The South Surrenders. In \ ia, Grant ы 
achieved his goal. In April, 186; . umed Lee's 
flank and seized the railroads «plying Ri 
The Confederate troops had to «>. uate Petersburg 
Richmond. Lee retreated wcsi оі, hoping 1 
forces with Johnston in North \ «colina, But 


overtook him and barred his w- 
the Union and Confederate gover 
unsuccessfully to arrange for peace o 
HAMPTON ROADS CONFERENCE). 1 < 
continued fighting would mean useless sacrifice of 


He wrote Grant asking for an interview to arrange 
render terms. 4 

On Sunday, April 9, the two grcat generals mea 
a farmhouse at the little country sctilement of Appi 
mattox Court House, Va. The house belo 
Wilmer McLean, whose former hoine had been Ве 
regards headquarters during the f~ Battle of Bull 
McLean had moved south to avoi! the fighting. 

The mecting of Grant and Lec as one of the 


dramatic scenes of American hisiory. Grant wore 
mud-spattered private’s coat, wii: only his shoukdsi 
straps revealing his rank. Lec ha! put on a sp 
uniform, complete with sword. G::nt offered 
terms, and Lec accepted them wi: 
The Confederate soldiers received 
and were released on parole. They we у 
their horses, and officers retained iheir side arms. 
When the news of Appomattox cached North G 
lina, Johnston surrendered to Sherman on April 26 { 
Durham. Jefferson Davis fled southward, and was G 
tured in Georgia. News of the collapse of the gore 
ment spread slowly through the South. General Ric 
Taylor surrendered the Confederatc forces in Mab 
and Mississippi on May 4. On May 26, at Shrevep 
La., General Edmund Kirby-Smith surrendered the 
Confederate army still in the field. The war to pe 
the ican Union was over. 


totaled more than $3,000,000,000 for the North a 
over $2,000,000,000 for the South. Indirect costs 
as pensions and interest on the national debt, buros 
the nation for years after the war. Other ©ХР® 
included those borne by state and local governm^ 
the property damages caused by the war, and the Ya" 
of freed slaves. The total cost for both sides pro» 
exceeded $15,000,000,000. 

Some of the costs of the Civil War cannot be f 
oned in terms of money. The South suffered the 
damage, because most of the fighting occu 


destroyed. many Southern cities and 


„= | towns. 

dum ndn and fine old homes lay in ruins. Railroads 
uer hued, and industry and trade had almost 
— The economy of the South had almost com» 
ih collapsed. P^ comparison, the North suffered 
mr damag. 

Rugs the most i: portant result of the war was the 
ушщ of hatc tha eft on both sides. Southemess 
жт de only Amer: to be defeated in war and to 
weg military 0<: ation. Some Southerners grew 
Marr ia defeat, and xc Northerners revengeful. 

Os Dec. 19, 1959. ‘he last surviving veteran of the 
(û War died. Не! 17-year-old Walter Williams 
(Heaton, Tex., w! had fought in the Confederate 
yy. The last Ur veteran of the war, 109-уеаг- 
4 Abert Woolson ‹ Duluth, Minn., died on Aug. 2, 
We T. Manny W us. Critienlty reviewed by Bacck Carros 

неё Articles. Scc c Interesting Places to Visit and 
Меку sections of | articles for those states which 
fuels in the Civil Vr, such as Укол (Interesting 
Wan to Visit; Histo: 1 | See also the following articles 
$ Wont Boor: 
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ani Missouri Compromisc 
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A. “A House С. Secenion 
В. “An Irrepremible Conflict" 
к мша бн 
A. How the States С. Johnny Reb and 
Lined Up mr 
B. Rallying Round the Flags D. "De Year ob 
I, The Home Fronts 
A. In the North B. In the South 
IV. The War in the fost, 186 
А. Opening Battie С. The South Strikes Back 
B. On to 
V. The War in the West, 1862-1864 
A. In the Misisippi B. The Tennowce Campaign 
VI. Grant and 1864-1865 
А. “If It Takes All Summer” B. Closing In 
Vil. Results of the Wer 
Questions 
Why is the Civil War often called the first modern war? 
How did the Emancipation the 
of the North? 


of the war? 
Bounty jumpers? (2) Bimmer? (3) Copper- 


Anti Adanta? 
Who were by far the outstanding figures of the war? 
CIVIL WAR, ENGLISH. See Esotaxp (The Civil 
War); Cuarces(1) of England; CROMWELL, Ouver. 
CIVIL WAR, SPANISH. [с кише, wee 
CIVILIAN CONSERVA was an 
hire unemployed 
public conservation work. The corps was 
ra as part of the New Deal program in 1935, and 
formally organized by an act of Congress in 1937. It 
provided training employment. The CCC con- 
served and developed natural resources by such activi- 
ties as planting ees, building dams, and fighting forest 
ies. More than 2,000,000 men served in the COC be- 
fore Congress abolished it in 1942. Maxoarer Мз 
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CIVILIZATION 


CIVILIZATION means a way of life that is advanced 
enough to include living in cities. The word comes from 
the Latin civis, meaning citizen of a city. Primitive people 
who are not considered civilized have camps and villages 
as their largest communities. People who are civilized 
usually have a knowledge of writing. Their way of life 
also usually provides for a division of labor. This means 
that farmers, herdsmen, and fishermen produce food, 
while merchants, craftsmen, clerks, soldiers, and others 
furnish manufactured goods and services. Government, 
religion, and education are in the hands of kings, 
priests, judges, teachers, and officials. Most scholars 
consider that history begins with writing, and thus 
with civilization. The long period before history began 
to be recorded is called the prehistoric era. 

We often refer to individual civilizations, such as 
Chinese civilization or Western civilization. In this 
sense, a civilization means the culture, or way of life, 
of a certain people (see CULTURE). Any way of life, 
whether simple or complicated, can be called a culture. 
But only a complex culture is a civilization. 


The Rise of Civilizations 


People had much to learn before they became civil- 
ized. For about a million years, they got their food by 
hunting animals and collecting roots, berries, and other 
products of nature. Such food was often scarce. People 
had to move about constantly to find enough to eat. 
Rarely could more than a dozen people live together 
for more than a few days at a time. Usually they had 
no extra food to support specialists, and no time to 
develop skills and trades. 

The first advance toward civilization came with the 
discovery that man could tame animals and grow plants. 
"This discovery made it possible for groups of people to 
settle in villages as farmers and herdsmen. They began 
to weave cloth and make pottery in their spare time. 
They could afford to support a few specialists, because 
they had extra food. Priests helped reduce the villagers" 
fears and quarrels by uniting them in the worship of 
gods. Chiefs learned to keep peace between neighboring 
villages, and to protect travelers and merchants. Peace 
and order helped trade develop and encouraged the 
spread of new ideas. 

The second advance came with the discovery of 
metals (see BRONZE AGE; Iron Аск). Metals gave 
craftsmen better tools, warriors better weapons, and 
merchants a useful medium of exchange. As trade and 
production grew, chiefs became kings. Priests, crafts- 
men, merchants, tax collectors, and soldiers settled 
around the royal court. Wealth and trade led to a need 
for accounting. People invented systems of mathematics 
and writing. Scribes and teachers became necessary. 
The courts grew into cities, where groups of specialists, 
stimulating each other, produced works of art. Science 
came into being as priests studied the movements of 
planets and the positions of stars in order to arrange 
calendars for planting crops. 

Some persons have believed that civilizations grow up 
only in certain climates, or among certain races. Most 
of the world’s great civilizations have risen in temperate 
climates. But some cultures, such as those of the Khmers 
in Cambodia and the Maya Indians in Yucatán, 
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developed in wet, tropical regions. Several different 
races of men have created civilizations. 


Cradlelands 


The world’s oldest civilizations arose independently 
Later civilizations grew up mainly because of the spread 
of earlier civilizations to new arcas. Historians ges. 
erally consider four areas of the Eastern Hemisphere 
to be cradlelands, where the olc civilizations arose. 
These regions had distinct advantages over other tem. 


tories in food supply and in ease of transportation. The 
four cradlelands were (1) Egypt. (2) the Middle Fas, 
(3) the Indus Valley of India, and (4) the Hwang Ho 


Valley of China. 

Egypt. The ancient Egyptians lived on the banks of 
the Nile River, which had many fishes and waterfowl, 
They could travel and carry g up and down the 
river in boats. They grew wheat 1 other crops in the 
rich silt deposited regularly each vear by the flooding of 
the Nile, so they had no fear of variations in rainfall, 
Villages grouped together in independent districts 
called nomes dotted the riverbanks. 1n prehistoric times, 
the nomes were united into two kingdoms, Upper Egypt 
and Lower Egypt. By the dawn of Egyptian history, 
about 3000 B.C., they had joined in a single kingdom. 
Egyptian civilization soon took on individual charac- 
teristics, and remained essentially the same for 2,500 
years. Great stone temples and pyramids still stand to 
remind us of the Egyptians’ concern with death. The 
alphabetic part of their hieroglyphic writing helped 
shape our own alphabet. 

The Middle East includes a sick!e-shaped area, cure 
ing from the Mediterranean seacoast to the Persian 
Gulf, which used to be extremely fertile (see FERTILE 
Crescent). In the eastern pari of this crescent lay 


nt 


Mesopotamia, the land between tlic Tigris and Euphre- 
tes rivers. Here the early Sumerians built up a civiliza- 
tion at about the time that Egyptian civilization arose. 


They too grew wheat, raised caiile and sheep, and 
worked metals brought from distant mines. They were 
organized into separate city-states. The Sumerians 
built palaces and towering temples of sun-dried brick, 
because their country had no stone. They developed 
cuneiform writing, written on clay with pointed sticks. 
A series of later peoples, including the Akkadians and 
Babylonians, took over Sumerian civilization and саг 
tied it throughout Mesopotamia. It spread mo^ 
widely than Egyptian civilization, and influencë 
many others, including Western civilization. From t 
come our seven-day week and 360-degree circle. 

Other Middle Eastern peoples learned much from the 
Sumerians, and added their own contributions. In the 
western part of the Fertile Crescent lived the Phoet 
cians, Aramaeans, and Hebrews. The Hittites esta 
lished a kingdom in Asia Minor. In later years 0 
Assyrians and then the Persians united huge areas 
the Middle East to form great empires. 

Indus Valley. Around 2700 B.C., à people \ h 
name we do not know established a civilization 1? 
valley of the Indus River in what is now West Pakistan: 
They built cities of fired brick with straight streets ae 
good drains and sewers. They worked bronze and ue 
in an alphabet that has not yet been decipher 
Sumerian seals found in the ruins of such ашы 
Harappa and Mohenjo Daro show that the Indus 


e whos? 


Control of fire Use of metals 


Art of writing 


a maa with Mesopotamia. Their civilization 
Tiii en abo: 1500 B.C., with the invasion of 

уа ү E the present-day Hindus. 
ss о. wound 1500 B.C., a civilization 
БЫРС anks of the Hwang Ho, a river in north- 
ina. Archaeologists have excavated a large 


= x cus Shang dynasty near Anyang. The 

Ыг ү t palaces oí wood, and cast the finest bronze 

fit ть . They also left the oldest Chinese 

of ite p em Ihis wri ting was engraved on scraps 

Ше, т for telling fortunes. The early Hwang Ho 

Жо c only onc of the several cradleland civiliza- 
at has continued to the present day. 


Mediterranean Civilizations 


їй ; е 
К. каа п Sea is the world’s largest inland 
on its islands enj i people living along its shores and 
ditions. Their njoy a mild climate and easy sailing con- 
tributions jo ai ie developed from cultural con- 
p a бш d à Egypt and Mesopotamia, as 

e т 195 
egy, de oe iest civilization along the Mediter- 
of Crete Ak, arose about 3000 B.C. The Minoans 
good plumbin nra cities, such as Knossos, with 
eciphered d an а fine wall paintings. Scholars have 
od sailors E = their writing. The Minoans were 
ilization thr traders, and spread their goods and 
egean Ca ıghout the eastern Mediterranean. 
“Шей Mycenea uon on the Greek mainland is often 
Sta Minor h n, after its capital, Mycenae. Troy, in 

; had a related culture. 


Planting of crops 


Building of fixed dwellings 


Greek civilization arose from a combination of 
Acgean civilization and the culture of invaders from the 
north. It reached its height by the 400's B.C. The Greeks 
wrote with a true alphabet derived from the Egyptians 
through the Phoenicians, and produced the world’s 
first works of history and science. Their architecture and 
sculpture remain unsurpassed. Greek concepts of de- 
mocracy and justice helped form those of Western 
civilization. 

Roman. The citizens of Rome rose to power in central 
Italy during the 4oo’s B.C, and gradually extended 
their empire until they controlled the region from 
Britain to Syria. The Romans absorbed elements of 
civilization from the Etruscans, Greeks, Egyptians. 
and other civilized peoples of antiquity. They blended 
these elements into a culture of their own. Roman 
achievements included the construction of paved 
roads and aqueducts, and the codification of a system 
of laws still used by many nations. Latin survived for 
hundreds of years as the speech of learned men, and 
formed the basis for today's Romance languages. The 
final collapse of the Roman Empire in A.D. 476 ended 
the period of ancient civilizations. 

An offshoot of Greek and Roman civilization, the 
Byzantine Empire, preserved classical learning for a 
thousand years, and spread it to new areas in central 
and eastern Europe (see BYZANTINE Empire). 

Early American Indian Civilizations 


Several groups of Indians in North and South Ameri- 
ca attained a relatively high degree of civilization. They 
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Domestication of anim 


SOME IMPORTANT EVENTS IN THE DEVELOPMENT OF CIVILIZATION 


CIVILIZATION 


lacked most beasts of burden, and did not use wheels. 
Neither their cities nor their writing systems developed 
to a great degree. But they had made much progress 
before the coming of the white man in the A.D. 1500's 
ended their civilizations. | 

Andean. Indians of the Andes Mountains area in 
South America began developing advanced ways of 
living about a.p. 400. They grew potatoes, beans, 
maize, and a local pigweed called quinoa. They domes- 
ticated the llama and the guinea pig. These peoples 
also invented bronze without contact with the Eastern 
Hemisphere, and cast beautiful objects of gold and 
silver. They wove intricate textiles of cotton, and of 
llama and alpaca wool. In the 1400's, the Inca united a 
large region into a single empire. Their stone walls 
remain among the wonders of the world, because they 
used single stones weighing many tons that fit closely 
together without mortar. The Inca also built paved 
roads and spanned mountain gorges with suspension 
bridges. 

Mayan. Meanwhile, Indians in Guatemala and the 
lowlands of Yucatán and Honduras developed another 
American civilization. Maya culture reached its peak 
in the A.D. 700's. The people built beautiful limestone 
temples and produced fine paintings, sculpture, and 
pottery. They invented a calendar system based on the 
movements of the sun, moon, and planet Venus. The 
Maya also developed a hieroglyphic writing, and in- 
vented the mathematical concepts of zero and the place 
system. 

Mexican. The Valley of Mexico, where Mexico City 
now stands, was the scene of another great cultural 
movement. Early peoples, among them the Toltec 
Indians, grew crops and built stone pyramids. The later 
Aztec Indians controlled much of central Mexico by 
the time Hernando Cortes and his men arrived in the 
early 1500's. The Aztec worked in metal, but also used 
stone tools. They had an elaborate priesthood, and 
sacrificed thousands of victims to their gods. 


Later Civilizations in Asia and Africa 


European invasions brought American Indian civili- 
zations to a sudden end. But such contact did not halt 
the development of civilizations in Asia and Africa. 
These cultures had grown too big and had advanced 
too far in technology to be overthrown. 

Chinese civilization has had an uninterrupted growth 
for more than 4,000 years. The Chinese live by inten- 
sive farming, with rice as their main food. They have 
their own system of ideographic writing. It is hard to 
learn, because it consists of thousands of characters. But 
it is easy to write, because each character represents a 
whole word. The Chinese developed movable type and 
gunpowdcr long before Europeans did. Chinese art has 
given the world beautiful porcelain, silks, jade, and 
architecture. The civilizations of Japan and Korea 
drew much of their inspiration from China. 

Hindu civilization in India arose from a union of 
Aryan culture with the earlier Indus Valley civilization. 
India has always contained many different tribes and 
nations. Hindu civilization arose to accommodate 
many of them in a complex structure known as the caste 

system (see CasTE). Hinduism has a rich religious lore, 
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and ornate temples devoted to many gods and goddes 
ses. Our numerals and the decimal system come to w 
from India by way of the Arabs. The Khmer Empire of 
Cambodia developed a related civilization in {e 
A.D. 800°, and left magnificent temples at Angkor Wy 
and other sites. 

Islamic. Toward the end of the a.n. 600's, a prophet 
named Mohammed was born in the city of Маха 
Arabia. He combined certain eleinents of the Jewish 
and Christian religions with old local beliefs and rite 
into a new faith called Islam, which recognized a single 
god, Allah. This strict faith spread quickly, Moham. 
med's followers moved north to Syria, Egypt, and 
Iraq, and then westward to Morocco and Spain and 
eastward to India, eventually reaching Indonesia and 
the Philippines. They developed a characteristic ап by 
blending elements from many of these cultures (see 
Istamic Акт). Moslems took over the learning of 
classical Greece and translated into Arabic many works 
that might otherwise have been lost. The Moslems 
respected learning, and founded the first universities 


Western Civilization 


Our own Western civilization arose in Europe out of 
many sources. It had its roots in Greek and Roman 
culture. It also received contributions from Celtic and 
Germanic peoples. Its religion, Christianity, came from 
Palestine. 

Western civilization falls into several periods. The 
medieval period, or Middle Ages, followed the breakup 
of the Roman Empire. During this cra, Greco-Roman 
civilization blended with Celtic and Germanic elè- 
ments. The Crusades of the 1100's and 1200’s intro 
duced Islamic skills and learning. As the way of life 
grew more complex, a new period. the Renaissance, 
began in the 1200’s. Europeans invented firearms, deep- 
water ships, and printing. They sailed to all parts of the 
world in the so-called Age of Exploration. In the 17003, 
Europeans and Americans made great progress m 
science and industry, and introduced the Industrial 
Revolution. Western civilization in one form or another 
has since spread throughout most of the world, and has 
had a strong influence on almost all other cultures. 


Theories About Civilization 


Philosophers and historians have speculated for hun- 
dreds of years about the principles that underlie the п 
and fall of civilizations. The philosopher G. W. E 
Hegel said that states are individuals that pass the 
torch of civilization from one to another. During this 
process, civilization goes through three stages: the io 
of a single despot, who alone is free; the rule of a sing 
class, which alone is free; and the rule of all the people 
who are all free. Karl Marx held that the transit? 
from the second stage to the third comes about whet 
working people learn discipline and regimentation, ар 
organize themselves for political action. West 

Oswald Spengler, author of The Decline of the V "s 
believed that civilizations are born, ripen, and die ! 
living things. Spengler thought that modem Wee 
civilization is dying, and will be replaced by 2 tg - 
civilization from Asia. Arnold Toynbee stated his c He 
lenge-and-response theory in A Study of History., Г 
said that civilizations can arise only where the enviro 
ment is just right to issue a challenge to a people: ?" 


„уп they are just ready to respond to it. According to 
bee, civilizations collapse when the genius of the 
s gone. 


пойус minority | 
Few historians try to measure civilizations on any 
gnite scale to determine which is higher or lower. But 


& я 
we may measure certain aspects, such as the amount of 
energy used for various projects. If we compare the 


manpower needed to haul stones for pyramids with the 
windpower captured by a ship's sails, and in turn with 


фе energy released by atomic fission, we can see that 
people have progress: d steadily from early times to the 
present. Despite local setbacks, civilization as a whole 


has grown continuously. CARLETON $. Coon 
has g P 


Related Articles. For the story of man before civiliza- 


tion, see PREHISTORIC Man. For a discussion of how we 
learn about early civilizations, see ARCHAEOLOGY. See 
ako the History section in the articles on the various con- 
tinents and countrics such as Inpa (History). See also 
the following articles in WORLD Book: 


ANCIENT CIVILIZATIONS 


See the article on ANCIENT CIVILIZATION. See also: 


Aegean Civilization Hittite 

Assyria Palestine 
Babylonia Phoenicia 
Egypt, Ancient Roman Empire 
Greece, Ancient Sumer 


EARLY AMERICAN INDIAN CIVILIZATIONS 
Maya Toltec Indians 
Olmec Indians Zapotec Indians 
PERIODS or WESTERN CIVILIZATION 
Exploration and Discovery Middle Ages 
Industrial Revolution Renaissance 
CIVITAN, SZH V ih (an, INTERNATIONAL is an asso- 
dation of civic service clubs throughout the United 
States and in neighboring countries, dedicated to the 
task of developing better citizenship. Civitan strives to 
encourage fellowship, increase knowledge, and to render 
patriotic service to community, state, and nation. The 
motto of the organization is “Builders of Good Citizen- 
ship.” Its program includes the establishment of tuber- 
culosis sanatoriums, the care of orphaned and crippled 
children, aid to mentally retarded children, city im- 
provements, aid to veterans, support of the “Get Out 
the Vote” campaign, and the control of crime. Civitan 
maintains its headquarters at 1 523-28 Comer Bldg., 
Birmingham, Ala., where the organization was char- 
ктей in May, 1920. RupoLPH T. HUBBARD 
CLAFLIN COLLEGE is a coeducational school at 
Orangeburg, S.C. The first college for Negroes in South 
Carolina, it is affiliated with the Methodist church. 
Courses in liberal and fine arts, and in education, lead 
t0 bachelor’s degrees. Claflin was founded in 1869. For 
enrollment, see Universities (table). _ J. Молох SHULER 
CLAIBORNE, WILLIAM CHARLES COLE. See LOoUISI- 
АХА (Famous Louisianians). 
‚ CLAIBORNE’S REBELLION was a series of conflicts 
in the 1630s and 1640's in which William Claiborne, a 
'"rginia fur trader, refused to accept the authority of 
eee Calvert, the governor of Maryland. Claiborne 
ame to Virginia from England in 1621. He explored 
p Bay and became interested in the Indian 
ms E Claiborne went to England and obtained а 
^ cs license in 1631. When he returned, he set up 
ian post on Kent Island in Chesapeake Bay. 
^ ега charter issued to the Calvert family in 1632; 
nt Island lay within the boundaries of Maryland. 


Aztec 
Inca 


CLAM 


Claiborne refused to ac- 
knowledge the authority of 
the Calverts, and war broke 
out. In 1644, Claiborne, 
with some of the Puritan 
settlers in Maryland, drove 
Calvert out and seized con- 
trol of the colony. But Oli- 
ver Cromwell ordered the 
restoration of the Calvert 
government in 1657, and 
Claiborne returned to Vir- 
ginia. He played a prom- 
inent role in the affairs 
of the colony until he died in 1677. 
See also MARYLAND (Exploration). 
CLAIM, in its general meaning, is a legal demand. 
It may be one that a person asserts without basis. Or it 
may be one that he is actually entitled to have satisfied. 
A claim may involve property, money damages, or any 
other legal right. In mining law, a claim is a piece of 
public land that a miner takes up for the purpose of 
extracting minerals, In patent law, the claim is the part 
of the patent application in which the applicant points 
out the improvement that he claims as his invention. 
See also Court OF CLAIMS. EpwARD W, CLEARY 
CLAIMS, COURT OF. Sce Court or CLAIMS. 
CLAIRVOYANCE, Hair VO Y uns, is sometimes called 
second sight. It is the power to see or perceive things by 
methods not known or understood. Clairvoyance has 
never been scientifically proved, but some scientists 
have reported evidence of it. А fortuneteller is often 
called a clairvoyant, because he claims to see into the 
future. See also ExTRASENSORY PERCEPTION; FORTUNE- 
TELLING. WILSON D. WALLIS 
CLAM is the name of several salt-water or fresh-water 
mollusks. Clams livê in the muddy or sandy bottom of 
lakes or streams. The clam has а large organ called 
the foot which is used to burrow and move from place 
to place. The clam has a hard shell covering made up 
of two parts called valves. A ligament fastens the valves 
together. The growth lines on the valves show how the 
shell has enlarged from time to time. The mantle, a fleshy 
part of the body just inside the shell, secretes the shell 
material. The space between the main body of the clam 
and the mantle with its shell is called the mantle cavity. 


Dettmann Archive 


William Claiborne 


Witam J. Rew 


Soft-Shell Clams burrow deeply into the sand, When dis- 


turbed, they send out spurts of water and pull in their siphons. 
L. W. Brownell 


Sand ог 
mud 


From Everyday Biology, by Curtis, Caldwell, and Sherman (Ginn & Co.) 
The Clam Gets Its Food from the Water. Food enters by 
way of a siphon (see arrow). The food particles are taken into 
the stomach, and the water leaves the clam as shown. 


The clam has gills that hang into the mantle cavity on 
each side of the foot. 

The clam has two openings at the back end called 
siphons, which allow water filled with food and oxygen 
to pass into the mantle cavity through the ventral, or 
lower, siphon, and out again through the dorsal, or 
upper, siphon. Oxygen passes from the water in the 
mantle cavity into the gills. Tiny hairs fan the food 
particles through a small opening, or mouth, into the 
stomach. The food is digested in the stomach and passes 
into the intestine, where most of it is absorbed. 

The clam has a heart and blood vessels. Other spaces 
in the clam’s body in which the blood circulates are 
called sinuses. Blood circulates through the gills, takes 
oxygen from the water, and gives off carbon dioxide. 

Clams are valuable as food. The Indian name quahog 
is sometimes given to the hard-shell clam. This clam 
has an almost circular shell which was used as money, 
or wampum, by the Indians. It is a salt-water clam, and 
is found in the mud and sand of the waters south of 
Cape Cod. The rich and meaty Pacific razor clam 
grows from California to the Aleutian Islands. 

The soft-shell, or sand, clams have smooth, thin 
shells. Soft-shell clams are found on tidal flats from 
South Carolina to Greenland. They are also found in 
San Francisco Bay and on the British coast. Soft-shell 
clams burrow into the sand and have long siphons that 
extend above the surface of the sand into the water. 
These popular food clams are commonly harvested 
from the mud flats of New England in great numbers. 

A giant clam lives on the coral reefs of the East Indies 
and Australia. Its shell may weigh over 500 pounds. 

Scientific Classification. The hard-shell clam belongs 
to the family Veneridae. It is genus Venus, species mercenaria. 
The soft-shell clam is family Myacidae, genus Mya, species 
arenaria. WILLIAM J CLENCH 

See also Gorpuck; MorLusk; WAMPUM. 

CLAN is a group of persons who are related through 
one line of descent from a common ancestor. Some clans 
are matrilineal, or related through the female linc. 
Others are patrilineal, or related through the male line. 
Members of a clan feel a close relationship to each other, 
and usually have a strong spirit of unity. "They often 
share property or special privileges. Most clans are 
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exogamous. That is, the members must marry oy 
the clan (see INDIAN, AMERICAN [Tribal Life : 
are often named after a totem, or a symbolic animal e 
plant. American Indian tribes | 
Bear clan or Tobacco clan. 

The word clan also refers to groups of people in ear 
Scotland and Ireland who had common ancestors а 
a common name, and were organized under the п, 
a chief. These clans were bilateral, or related thr 
both men and women, and marriage within the clas 
was customary. The Scottish clans began about аз 
1000. They carried on feuds in the Highlands, and clas 


ıd clans such as the 


members were expected to defend one another. Mow 
clans lost power after the rebellion of 1745, buta spirit 
of clan loyalty remains among Scotsmen. They аж 


distinguished by their names—suc ^i as the MacDonalds 
the Campbells, and the MacG;cgors—and by th 
tartans, the plaids which clansmen wear as emblems of 
membership (see TARTAN). Faen Foca 

CLAREMONT GRADUATE SCHOOL is a private, co 
educational liberal arts school at Claremont, Calif. It 
provides graduate facilities for the associated colleges at 
Claremont which include: Claremont Men’s, Harvey 
Mudd, Pomona, and Scripps. Founded in | tis 
incorporated as Claremont College. l'or enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

CLAREMONT MEN'S COLLEGE is a private school at 
Claremont, Calif. Courses in liberal arts, pre-engineer 
ing, and business and public administration lead to the 
B.A. degree. Claremont requires а four-year course in 
humanities for graduation. It was founded in 1947. For 
enrollment, see UNIVERSITIES AND COLLEGES (table). 

CLARENDON, EARL OF (1609-1674), EpwarD 
Hype, was an English historian and statesman. He 
helped promote the restoration of Prince Charles, later 
Charles II (see Cuartes [IT] of England). Clarendon 
wrote The History of the Rebellion hile he and Charles 
were exiled during the civil war, [n 1660, he became 
Lord Chancellor. A decade later he was impeached and 
went into exile in France. Two of his granddaughters, 
Mary, the wife of William III, and Anne, became queens 
of England. He was born at Dinton. С. E. BENTLEY 

CLARET, or BORDEAUX. See WINE (Types). Я 

CLARINET, кт.лк uh NET, is а single-reed woo у 
instrument, usually made of wood but sometimes © 
metals or other materials. It serves as the leading insti 
ment in military bands, corresponding to the violin in 
the orchestra. It is also important in the orchestra; ап 
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Clarinets make up the largest 
section of wood-wind instruments 
in military bands. The medium- 
sized B-flat clarinet is probably 
the most popular of the kinds 
used in bands and orchestras. 


etimes used as а s lo instrument. It consists of a 
al tube with а bell-shaped opening at one end 
nouthpiece at the other, A flat cane reed attached 
e mouthpiece vibrates when the player blows on it. 
ration produces a full, rich tone, The tube 
ins open holes and holes covered by keys. The 
gers open and close the holes and operate the keys 
duce notes Within a range of over three octaves. 

re Bochm system fingering is used for modern 
мз. Clarinets аге made in six or more sizes. Those 
re the B-flat, A, E-flat alto, and 


requently 
Biat bass clarinets. CHARLES В. RICHTER 
CLARION STATE COLLEGE is a coeducational state- 
ntrolled school at Clarion, Pa. Courses in library 
e and teacher training lead to the bachelor's de- 
The school was founded in 1866. For enrollment, 
cee UNIVERSITIES AND COLLEGES (table). 
CLARK, ABRAHAM (1726-1794), was an Ameri 
merican 
political leader during the Revolutionary War, and a 
New Jersey signer of the Declaration of Independence. 
He served in the Sec па Continental Congress, in the 
Congress of the Confe« leration, and in the United States 
Congr s.Clark was bornin Elizabethtown, N.J. He won 
the title of “I he Poor Man’s Counselor” for his de- 
enpor farmers in land cases. CrareNce L, VER STEEG 
LARK, ANN NOLAN (1898- ), an American 
author and a teacher, won the Newbery medal in 1953 
for Secret of the Andes. She is best known for her stories 
about American Indi: s. Born in Las Vegas, N.M., she 
€ ii and traveled in the Indian country of the 
southwest and in Latin America. Her works include In 
wf oe House (1941), Little Navaho Bluebird (1943), 
and Blue Canyon Horse (1954). 
(ЧАЕК, “CHAMP,” JAMES BEAUCHAMP (1850- 
E an American politician, became one of the best- 
Ea Democratic. party leaders of his time. He served 
ii in the U.S. House of Representatives between 
| rg 1921 ,and was Speaker of the House from 1911 
7 5 19. Woodrow Wilson narrowly defeated him in 
ich the Democratic presidential nomination. 
E n born near Lawrenceburg, Ky. He was 
Be fiom Bethan у (W.Va) College, in 1873, and 
cR ‘incinnati Law School in 1875. Nexson M. BLAKE 
: К, CHARLES BADGER. See SourH DAKOTA 
e South Dakotans). 
CUPS FRANCIS E. See CHRISTIAN ENDEAVOR. 
i A GEORGE ROGERS (1752-1818), an Ameri- 
d ler, won important victories in the Northwest 
a m during the Revolutionary War. His victories 
n | he United States its 
er claim to boundaries 
ш to the Mississippi 
з et and north to the 
Cat Lakes in peace ne- 
Бон with England. 
9 ле born on Nov. 
,„ 194, near Charlottes- 
ville, Va. WI = Re 
hi hen the Revo- 
pud War started, he 
then Hing m Kentucky, 
н КА frontier district of 
Be He Served as a 
aa In negotiations 
„ Sulted in the organi 
tation of K. organi- 
entucky as a 


GEORGE E. BUTLER 
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George Rogers Clark 


Brown Bros. 


Reprinted from a drawing by F. C. Yohn in 
Lowell Thomas, through the courtesy of the publi 


Lieutenant Colonel George Rogers Clark led his men on 
the march toward Vincennes during the Revolutionary War. 


separate Virginia county. When denied military aid, 
he said that “if a country is not worth protecting, it is 
not worth claiming.” This statement influenced the 
Virginia Council to send powder to Kentucky before 
the British and Indians attacked the settlers there. 

England hoped to destroy the Kentucky forts and 
conirol all the region west of the Allegheny Mountains. 
The English supplied the Indians with arms to make 
war on the pioneers. Clark decided to carry the fight 
into the enemy's territory. With a small band of men, 
he captured Kaskaskia, Cahokia, and Vincennes, three 
British supply bases in the Illinois region. Clark could 
not get financial help to feed and pay his soldiers, so he 
used his own money. This left him penniless, but his 
action saved the Northwest Territory. When the peace 
treaty was signed їп 1783, the British surrendered the 
region to the United States because it was under Clark’s 
control (see NORTHWEST TERRITORY). 

Thomas Jefferson once asked Clark to explore the 
land beyond the Mississippi River, but Clark refused. 
In 1803, his younger brother, William, accepted a simi- 
Jar request and became a leader of the Lewis and Clark 
Expedition (see CLARK, WILLIAM). WILLIAM O, STEELE 

CLARK, GEORGIA NEESE. See Kansas (Famous 
Kansans). 

CLARK, JOHN MAURICE (1884- ), an American 
political economist, served on the faculty at Columbia 
University for over 30 years. The Economics of Overhead 
Costs (1923) and Social Control of Business (1926, 1939) 
were his first two important books. He also wrote such 
books as Guideposts in Time of Change (1 949) and Economic 
Institutions and Human Welfare (1957). Clark was born in 
Northampton, Mass., the son of the economist, John 


Bates Clark. DupLEY DILLARD 


499 


CLARK, JOSEPH SILL 


CLARK, JOSEPH SILL. See PENNSYLVANIA (Famous 
Pennsylvanians). 

CLARK, MARK WAYNE (1896- ), a United States 
Army officer, served with distinction in World War II 
and the Korean War. As commander in chief of the 
United Nations forces in 1953, he signed the truce that 
ended the fighting in Korea. 0; 

During World War П, Clark made a secret trip into 
North Africa three weeks before the Allied invasion there 
in 1942. He went ashore 
from a submarine to enlist 
the aid of French forces in 
the invasion. Clark com- 
manded the U.S. Fifth 
Army in Italy in 1943 and 
1944. He planned the land- 
ings at Salerno and Anzio, 
and the liberation of 
Rome. His army drove up 
the west coast of Italy as 
the British advanced up 
the east coast. In Novem- 
ber, 1944, Clark became 
commander of all Allied 
forces in Italy, and directed 
the liberation of the last third of Italy. After World War 
II, he became commander in chief of U.S. occupation 
forces in Austria. He later served as commander of the 
Sixth Army, and as chief of the army field forces. 

In 1951, President Harry S. Truman nominated 
Clark as ambassador to Vatican City. Clark declined 
the appointment, because it would have required his 
resignation from the army. In 1952, Clark succeeded 
General Matthew B. Ridgway as United Nations com- 
mander in Korea and as commander of U.S. Armed 
Forces in the Far East. 

Clark retired from the army as a general in 1953. He 
wrote Calculated Risk (1953), an account of his military 
activities in World War П, and From the Danube to the 

Yalu (1954). He became president of The Citadel, a 
South Carolina military college, in 1954. 

Clark was born at Madison Barracks, N.Y., and was 
graduated from the United States Military Academy in 
1917. He served with the Fifth Division in Europe during 
World War I. Н. A. DEWEERD 

CLARK, TOM CAMPBELL (1899- — ), became an 
associate justice of the Supreme Court of the United 
States in 1949. Clark joined the United States Depart- 
ment of Justice in 1937, and was U.S. Attorney General 
from 1945 to 1949. He sponsored the Freedom Train, 
which exhibited original historic documents through- 
out the United States from 1947 to 1949. 

Clark was born in Dallas, Tex. He studied at the 
Virginia Military Institute and at the University of 
Texas. Н. G. REUSCHLEIN 

CLARK, WILLIAM (1770-1838), was an American sol- 
dier and explorer. He and Meriwether Lewis led an 
expedition that explored the Louisiana Territory to the 
Pacific Coast from 1804 to 1806. The expedition started 
up the Missouri River in May, 1804. By boat, on horse- 
back, and on foot, the men pushed north and west to 
the Pacific Ocean. On the return trip, Clark explored 
the Yellowstone River to its mouth. 
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U. S. Army 


Mark Wayne Clark 


Before this expedition, Clark served in severa] Cam. 
paigns against the Indians. In 1792 he was cu 
missioned a lieutenant in the regular army and served 
under General Anthony Wayne. Clark resigned from 
the army in 1796, but joined it again in 1803 to £0 west 
with Lewis. His military experience and his enthusiasm 
were of great value to the expedition. He recruited and 
trained the men for the hazardous trip through the un. 
known territory. He mapped routes covered by the 
expedition and made sketches of animal and bird life 
seen along the way. He also assembled records of the 
trip and helped make them 
ready for publication. 

In 1807, Clark became 
Superintendent of Indian 
Affairs at St. Louis, and in 
1813 he became governor 
of the Missouri Territory. 

Clark was born in Caro- 
line County, Virginia. His 
older brother, George 
Rogers Clark, won fame 
during the Revolutionary 
War when he helped con- 
quer the Northwest Terri 
tory. WILLIAM P. BRANDON 

See also CLARK, GEORGE 
ROGERS; Lewis, MERIWETHER; LEWIS AND CLARK 
EXPEDITION; SACAGAWEA. 

CLARK, WILLIAM A. Scc Montana (Famous Mon- 
tanans). 

CLARK COLLEGE is a coeducational liberal arts col- 
lege in Atlanta, Ga. It was founded in 1869, and is 
one of the colleges in the Atlanta University Center. 
Clark is responsible for all University Center students 
in the department of physics. lor enrollment, se 
UNIVERSITIES AND COLLEGES (table) 

CLARK UNIVERSITY is a coeducational school at 
Worcester, Mass. It includes the Men's College, Wom- 
an’s College, division of business administration, 
evening college, and graduate divisions. In 1921; the 
first graduate school of geography in the United States 
was founded at Clark. The schoo! has trained many 
U.S. and world geographers. Clark was founded in 
1887 for graduate study. For enrollment, see UNIVER 
SITIES AND COLLEGES (table). 1 

CLARKE, ELIJAH. See СкоксгА (Famous Georgians) 

CLARKE, JAMES PAUL (1854-1916), served a 
United States Senator from Arkansas from 1903 t0 19! d 
He won recognition as an independent Democrat, ar 
served as president pro tempore of the Senate in 1913 
Clarke advocated strict railroad regulation, and im 
dependence for the Philippines. d 

Clarke was born in Yazoo City, Miss., and was 872 
uated from the University of Virginia. He held ir 
state offices, and served as governor of Arkansas fro 
1895 to 1897. NELSON e 

CLARKE, JOHN. See Ёнорк Istan (Famous Rh 
Islanders). i 

CLARKE COLLEGE is a liberal arts school for wo 
at Dubuque, Iowa, conducted by the Roman be 
Sisters of Charity of the Blessed Virgin Mary. It ° 
degrees in arts and sciences, and in special courses. t 
college was founded in 1843. For enrollment; see 
VERSITIES AND COLLEGES (table). 


Brown Bros. 


William Clark 


CLARKSBURG, W.Va. (pop. 28,112; alt. 1,035 ft.), 
x an industrial city, а nd a shipping center for a region 
dí coal mines and oil and gas fields. The city lies at the 
mecting point of the West Fork of the Monongahela 
River and Elk Creek, in north-central West Virginia. 
For location, see West VIRGINIA (color map). 

Factories and mills in Clarksburg manufacture glass 
and clay products, chemicals, precision instruments, 
dothing, and lumber, paper, metal, and food products. 
Clarksburg was settled in 1773, and is the seat of Harri- 
юп County. The city has a council-manager form of 
government. Е. Р. Summers 

CLARKSON COLLEGE OF TECHNOLOGY is a school 
for men at Potsdam, N Y. It has schools of engineering, 
and one of arts, science, and business administra- 
tion. There is a department of industrial distribution, 
and a division of research and industrial service. 
Clarkson was founded in 1896. For enrollment, see 
Universities AND COLLEGES (table). 

CLASS, in biology. 5єс CLASSIFICATION. 

CLASSIC, KLAS ik, is a general term for writings of 
the highest rank. It applies especially to the best literary 
and art productions of the world. These productions атс 
accepted as standard because of their excellence. 'ТҺе 
dasical period of any nation usually means the period 
of its most brilliant activity. The finest writings of any 
nation are called its classics. For example, the writings 
of William Shakespeare and Geoffrey Chaucer in Eng- 
land, and Nathaniel Hawthorne and Herman Melville 
in America are considered classics. 

The term classic often refers to the best writings of 
ancient Greece and Rome. In this way, classic and 
ancient sometimes have the same meaning. Classic orders 
of Greek architecture are the Doric, Ionic, and Corin- 
thian. Classic, as applied to languages, usually means 
Greek and Latin. When classical principles are applied 
in literature and art, ilie resulting movement is called 
dassicism. JOSEPHINE MILES 

CLASSICISM. See C'rAssic; RENAISSANCE. 

, CLASSIFICATION is an orderly arrangement of ob- 
jects into a number of groups, according to their charac- 
tenstics, The objects of each group have one or more 
characteristics in common. 

Classification in the study of animals and plants is 
avery exact science called taxonomy. It is the systematic 
atangement of all plants and animals, or all living 
things, into groups. Each group contains organisms 
Which have some characteristics in common with one 
another, For instance, all animals that belong to the 
i family must have some characteristics of the cat. 
Allplants that belong to the rose family must have some 
characteristics of the rose. 
св have been improving systems of classifica- 
tone ^ у two hundred years. Modern cae 
biologist Qogy are based on the work of the Swe 6s 
ed il arolus Linnaeus. Linnaeus work was pul 
ded 1798. Since that time many important dis- 

ARE iology have necessitated many changes їп 

^ Classification. 
E used Latin names in classifications. Dern 
angua р for three reasons: First, Latin was, Un 
ч in the сапу systems of classifications; 
third ie € meaning of Latin words does not change: 
al р name of an organism in Latin is the same 1n 
5 of the world. If a simple scientific name were 
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not given to an organism, great confusion might result 
from the fact that the same animal or plant may be 
known by many different common, or popular, names 
in different regions. For example, the bird known as the 
bobolink in northern United States is called the reedbird 
in other regions, and the ricebird in southern United 
States. But the Latin name Dolichonyx oryzivorus for this 
bird never changes. This method of giving an organism 
a scientific name which is made up of two Latin words 
is known as the Binomial System of Nomenclature. The 
first word in the Latin name for an organism is the 
genus name and the second is the species name. Latin 
names also tell something about the plant or animal it 
names. The scientific name of the bobolink, Dolichonyx 
oryzivorus, means a bird with long claws which feeds on rice. 

Groups in Classification. The major groups used in 
classifying plants and animals are the species, genus, 
family, order, class, and phylum in order from the 
smallest to the most inclusive group. The phylum is 
sometimes called the division in botany. 

Species is a group of organisms which are so similar 
that they appear to have had a common ancestor. One 
or more species are grouped together to form a larger 
group called the genus. All roses, for example, are 
grouped together to form the genus called Rosa. ‘The 
prairie rose, Rosa setigera, and the meadow rose, Rosa 
blanda, are slightly different roses, and so belong to two 
different species. Prairie roses make up the species 
setigera, and meadow roses, the species blanda. 

Variety is an individual plant or animal which differs 
slightly from other individuals of that species. These 
differences are not important enough to class them as 
a separate species. The variety name is simply added 
to the genus and species name of the organism. Т he 
scientific name of the common apple, for example, is 
Pyrus malus. To show the variety of apple that it is, such 
names as Northern Spy or Baldwin may be added. The 
variety may also be called the subspecies. їе 

Genus is a group of closely related species. Individual 
organisms which are closely related to one another 
make up a species, and one or more species which are 
closely related to one another make up a genus. All 
roses, for example, belong to the genus Rosa which is 
made up of a number of different species. The plural 
form of genus is genera. I 

Family is a group of closely related genera. A typical 
family of the animal kingdom is the cat family, ee 
One genus of this family is Felis, which includes the 
house cat, the mountain lion, the jaguar, and the tiger 
Another genus in the cat family is Lynx, which in- 
cludes the bobcat. A typical family in the plant king- 
dom is the rose family, Rosaceae. Some of the ee 
which make up this n are ар Pyrus (apple 

т), and Prunus (plum and cherry/. , 
dues | a group of related families. The order ie 
nivora is made up of the families of mammals ass 
eat meat. Some of the families which make a js 
Carnivora are the cat family, Felidae; the dog hows 
Canidae; and the bear family, Ursidae. Other a ers ei 
clude the Ungulata, or hoofed mammals, such as t 
horse, cattle, deer, and sheep; and the Rodentia, or the 
gue mammals, such as the rabbit, squirrel, rat, 


and beaver. 
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Class is a group of related orders. The class Mammalia 
in the animal kingdom, for example, includes all the 
orders of animals which nurse their young on milk pro- 
duced by mammary glands. The class Mammalia in- 
cludes such orders as the Carnivora (flesh-eating), Roden- 
tia (gnawing), and the Ungulata (hoofed animals). 

The class Angiospermae in the plant kingdom, for ex- 
ample, includes all orders of plants which have covered 
seeds. The term Angiospermae means protected seeds. An- 
other class in the plant kingdom is the Gymnospermae 
which includes all orders of plants which have naked 
or uncovered seeds. Sometimes a class may be divided 
into subclasses. The class Angiospermae includes the sub- 
class Monocotyledone and the subclass Dicotyledoneal. 

Phylum is the largest group or division of the animal 
or plant kingdom. The plant kingdom may be divided 
into two subkingdoms that include several phyla. The 
phyla in the subkingdom Thallophyta include algae, 
fungi, and bacteria. The phyla in the subkingdom 
Embryophyta include the most commonly known plants 
which develop many-celled embryos. These plants 
include mosses, ferns, and seed-bearing plants such as 
grasses, vegetables, flowers, and most trees. 

The animal kingdom may be divided into twelve or 
more phyla depending on the classification system used. 
The phylum Protozoa is made up of all the one-celled 
animals. The phylum Porifera is made up of the sponges. 
The phylum Coelenterata includes the hydra and jelly- 
fish. The phylum Platyhelminthes is made up of the flat- 
worms; the phylum Nemathelminthes is made up of 
roundworms; and the Annelida of segmented worms. 
The phylum Mollusca includes the snails, clams, and 
oysters. The phylum Echinodermata is made up of the 
starfishes, sea urchins, sand dollars, and others. The 
phylum Arthropoda includes such animals as the cray- 
fishes, lobsters, centipedes, insects, spiders, and mites. 
The phylum Chordata includes such animals as the fishes, 
amphibia, reptiles, birds, and mammals. The phylum 
Chordata includes all animals that have a supporting rod 
of bone or cartilage at some stage of their development. 
The supporting rod in many of the higher chordates is 
divided into units called vertebrae which form the back- 
bone. These chordates are called vertebrates. 

Every plant and animal from the lowest to the high- 
est has a particular place in the system of classification. 
For example, the lion belongs to the cat family. The 
classification of the lion is as follows: 

Kingdom — Animal 
Phylum — Chordata 
Subphylum — Vertebrata 
Class — Mammalia 

Order — Carnivora 
Family — Felidae 

Genus — Felis 

Species—leo 
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CLAUDEL, PAUL (1868-1955), became one of the 
foremost French poets and playwrights in the 1900's 
His writings are examples of the Catholic revival ia 
French art and literature. He expressed his deep m. 
ligious faith in such poems as Cing Grandes Odes (1910) 
and in his plays, of which the most famous is Tidings 
Brought to Mary (1912). Claudel also had a long diplo- 
matic career as a consul and ambassador in China, 
Japan, Germany, Italy, and the United States. Claudel 
was born in France. WALLACE Рок 

CLAUDIUS (то B.C.-A.D. 54), | IBERIUS CLaupms 
Drusus Nero GERMANICUS, a Roman emperor, ruled 
from A.D. 41 to 54. His officials, mostly able Greek 
freedmen, formed the nucleus ©! the empires first 
cabinet of efficient statesmen. Claudius carried on a 


successful campaign in Britain, anc made its southem 
part a Roman province. Because o! iliis conquest Latin 
was spoken widely in Celtic Britain when the Anglo 
Saxons came. The famous Claudian aqueduct and the 
harbor in Ostia were built during his reign. 
Claudius was born at Lugdunum, now Lyon, France. 


He was the stepgrandson of Empcror Augustus, and 
nephew of Tiberius. After the murder of Caligula in 
A.D. 41, Claudius was declared emperor by the imperial 
guards. He was married four times, and each of his 
wives led him into plots and intrigues. He was poisoned 
by his fourth wife (and niece), Agrippina, who wanted 
the empire for her own son Nero, ROBERT GEHLMANN BONE 
See also AGRIPPINA THE YOUNGER; CALIGULA, 
CLAUSE is a group of words with a subject and a 
predicate. A clause may or may not be a sentence. A 
clause that is a sentence is called a main clause, or inde 
pendent clause. A clause that forms part of a sentence is 
called a dependent, or subordinate. clause. In linguistic 
science, clause is sometimes defined as an utterance 
occurring with certain intonation patterns. Рао, Roms? 
See also SENTENCE (Forms of Sentences). 
CLAUSEWITZ, KLOW zuh viis, KARL VON (1780 
1831), a Prussian military author, wrote On War, onc of 
the most important books on military matters. He was 
the first to make a complete study of all aspects of 
warfare. He stressed the importance of political, social, 
and personal factors, as well as strategy, tactics, and 
training. His military ideal was total destruction of the 
enemy. Clausewitz was born in Burg, Prussia, the s0" 
of a Prussian military officer. He began his military 
career when he was 12. In 1818, he became director of 
the General War Academy. Ropert G, L. WAIT 
CLAUSIUS, KLOW zih oos, RUDOLF JULIUS EN- 
MANUEL (1822-1888), a German mathematical phy 
cist, helped establish thermodynamics as a science. " 
1850, he stated the second law of thermodynam'® 
that “Heat cannot of itself pass from a colder 10 a 
hotter body” (see THERMODYNAMICS). He derived 20 
equation that relates the saturated vapor pressure 0 2 
liquid to the temperature. He also developed a, Шш 
to explain electrolysis (see Execrrorysis). Clausius wi 3 
born in Köslin, Germany. в, T, Eevee 
CLAUSTROPHOBIA. Sce PHOBIA. di 
CLAVICHORD, KLAV ih cord, was а keyb" c 
strument which was an ancestor of the piano. The © 53 
metallic tone of the clavichord was produced bY xo 
of metal pins which struck the strings when the 
were pressed. It was popular from about 
the 1700's. See also Harpsicnorn; Prano; D 


Plaster and . 
Cement 


Tile 


Firebricks and 
Building Brick 


Filler for Paper 
and Cardboard 


Calcimine and 
Enamel 


CLAVICLE. See COLLARBONE. 


CLAVILUX, KLAV ih lucks, is an instrument used to 
project patterns of ligh: and color in rhythmic order on 
a screen. The motion and combination of forms are 
supposed to resemble the phrases and themes of music. 
Пош Wilfrid invented the clavilux, also called а 
tr organ, in 1922 to show the relationship between 
oat ps рај impressions. The composer Alexander 
E ad used a “`I i itclavier," asimilar instrument, 
Gee DOM the music in his Prometheus (1909-1910) 
S BIN, ALEXANDER). KARL GEIRINGER 

cu also WILFRID, THOMAS. 
5 AW. See Animar (Weapons of Animals; picture, 

ta of Weapons). 

aa Bove kind s carth made up of extremely fine 
then aa е clay feels smooth and a little oily. 
By des nat „е a sticky, yet slippery, mud. Dry 
powder or d о а together well and is easy to turn to 
ty are acu The minerals that make up ordinary 
clays кү hydrous silicates of aluminum. A few 
Anan т, ittle aluminous material or none at all. 
colored by ie called kaolin, is white. Most clay is 
a Аы materials. Tron oxide may color it red; 
Fay; and oth matter may color. it different shades of 
A large E materials may give it still other colors. 
Cay called m : of calcium carbonate is present in the 
inds of С. ; While much silica is present in fire clay. 
*linentary E Clays are of two sorts—residual and 
and crumble лш clays result when rocks wear down 
ek for this a. a process called weathering. The best 
1008 minerals "Res the kind with considerable alumi- 
ck from which esidual clay is found in layers if the 
ch it was formed was that way. Clay that 
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Sculpture Pottery 


Linoleum and 
Oilcloth 


Industries 


comes in layers, or strata, is called stratified. Sedimentary 
clays, the second kind. may originally have been formed 
the same way as the residual clays. Then the wind or 
water carried the clay particles to another place. 

Uses for Clay. The clay in the soil is important for 
agriculture. It absorbs ammonia and other gases neces- 
sary for the growth of plants. It also holds in the soil 
the fertilizing substances supplied by manures. With- 
out a certain amount of clay, soil will not keep its fer- 
tility from season to season. Too much clay makes the 
soil stiff and cold, holds too much water on the surface, 
and hardens it too much in time of drought. 

Moist clay can be molded into any form, rolled into 
thin sheets, or drawn into rods and twisted into orna- 
mental shapes. When clay is heated to the proper tem- 
perature, it shrinks and hardens. It no longer turns to 
mud when wet, or crumbles when exposed to the weath- 
er. In this form it finds a great many uses such as 
building brick for houses and other durable structures. 

Different clays have different names and uses depend- 
ing on their composition. Pure kaolin is used to make 
the finest porcelain. Potter’s clay and pipe clay are less 
pure than kaolin. They are used for inexpensive pottery 
and pipes. Fire clay, which can stand high tempera- 
tures, serves for stove and furnace linings, firebrick, gas 
retorts, and crucibles. Paper clay isa fine variety which is 


used to give paper а smooth shiny surface. A. PABST 
Related Articles in WoRLD Book include: 

Adobe Fullers Earth Pottery 

Alumina Kaolin Silica 

Bentonite Loam Soil 

Brick and Bricklaying Marl Terra Cotta 

Feldspar Porcelain Tile 
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Crockery and 
Enamelware 


Metal and Laundi 


THU oes 
Henry Clay displayed charm and wit in his speeches. He became 
опе of the most noted statesmen of his time. 


CLAY, HENRY (1777-1852), was a leading American 
statesman for nearly 40 years. He repeatedly helped 
hold the Union together through compromises between 
the North and the South. Clay became known as “the 
Great Pacificator.” With John C. Calhoun and Daniel 
Webster, he formed a “great triumvirate” of United 
States Senators. Their opinions largely controlled Con- 
gress during the second quarter of the 1800's (see CAL- 
HOUN, JOHN C.; WEBSTER, DANIEL). Clay was the best 
loved of the three. He had a generous nature, charming 
manner, ready wit, and moving eloquence. These 
qualities made him one of the most idolized public 
figures of his time. In 1957, Clay was elected to the U.S. 
Senate Hall of Fame. 

Early Career. Clay, the son of a Baptist minister, 
was born on April 12, 1777, in Hanover County, Vir- 
ginia. He had little education, but had a keen mind 
and liked to read. He studied law, was admitted to the 
Virginia bar in 1797, and began to practice in Lex- 
ington, Ky. Success came to him almost at once in 
spite of his youth. 

Clay began his long political career in 1801 as a 
member of the Kentucky constitutional convention. 
From 1806 to 1807, and from 1809 to 1811, he filled 
unexpired terms in the United States Senate. When 
first chosen Senator, he was not quite 30 years old, 
the legal age required by the Constitution. But his 
fellow Senators made no official investigation of his age. 

Clay entered the U.S. House of Representatives in 
1811, and was elected Speaker on the first day of the 
session. He was re-elected to the House and to the 
speakership five more times. As chief of “the War 
Hawks,” he argued in favor of the War of 1812 so 
strongly that some people called it “Mr. Clay’s War.” 
He was one of the commissioners chosen to make peace, 
and signed the Treaty of Ghent (sce War or 1812). 

After the war, Clay advocated a kind of national 
planning that he called “the American System." It 
included a protective tariff, a national bank, and gov- 
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ernment support of internal improvements for betie 
transportation. Clay hoped that these measures woui 
encourage prosperity and tie together the differ 
tions of the country. He became a leader of the N 
Republican party, whose members later were 
“Whigs.” 

Advocate of Compromise. In 1820, Clay used his ip. 
fluence in getting the Missouri Compromise passed (кх 
MISSOURI COMPROMISE). Missouri was admitted to dy 
Union as a slave state and Maine as a free state. In this 
way, Clay helped to settle a dispute between proslayery 
and antislavery groups. 

In 1832, South Carolina nullified a tariff law and 
refused to obey it. The next year, Clay arranged a com 
promise tariff that ended this threat to peace. Clay als 
sponsored the Compromise of 155^, which delayed the 
Civil War for more than 10 years (see COMPROMISE or 


1850). 
Candidate for President. No m:n was ever more eager 
than Clay to be President of the United States. He 


ran for President three times, but never won. In 1824, 
no candidate had a major- 
ity of the electoral votes, 
and the election was de- 
cided by the House of Rep- 
resentatives. Its members 
voted on the three candi- 
dates who had received the 
most votes. Clay had come 
out fourth in the election, 
and so could not be chosen. 
He gave his support to John 
Quincy Adams, who was 
elected. Adams then ap- 
pointed Clay Secretary of 
State. The two men were 
accused of a “corrupt bar- 
gain" because of this appointment. The charge was not 
true, but it was uséd against Clay throughout his carer 
As Secretary of State, Clay worked for friendly rela 
tions with the countries of Latin America. 

In 1832, the Whigs unanimously nominated Clay й 
the presidency. But he had supported high tariffs an 
the United States Bank, which were unpopular with 
most voters. He lost overwhelmingly to Andrew J ack- 
son. In 1844, Clay ran for President against Jame A 
Polk. Clay refused to take sides on the question © ar 
nexing Texas, and lost the votes of both the ac. 
men of the North and the slave owners of the jns 
Again he was defeated. Clay once said: “1 would rat 
be right than President.” | during 

Life at Ashland. Clay made a good income m 
the years that he devoted himself to his law Ваа 
Ashland, his beautiful country estate at Lexington, M 
one of the show places of Kentucky. He was E 
in stock breeding, and became the first to import Be 
greed sheep and cattle to the West. He also OV 
prize-winning race horses. SER life. His 

Clay suffered several tragedies in his home 1” 
oldest son, Theodore, was confined to a mental in A 
tion. His six daughters died when they were youn ag 
his brilliant son, Henry, was killed in the Merian ae 

On a placard by Clay’s grave at Lexington ge ie 
quotation from one of his speeches: “Т know 00 m 
no South—no East—no West." Епснлвр №. CUP 


Henry Clay 


UCIUS DUBIGNON (1897- ), served as 
yder in chief of the United States Armed Forces 
and as military governor of the United States 
зеппапу from 1947 to 1949. He became a 
ime military hero through his firm policy in 
the spread of communism in Europe and estab- 
a free West Germany. In 1948, Russia blockaded 
outes to the An rican sector of Berlin, depriving 
„dents of food and threatening to force them to turn 
v» communism for relief. Clay directed the Berlin Air- 
0 fly in food anc supplies see BERLIN [History]). 
ng World War 11, Clay directed the sending of 
lies to the invasion fronts. He became deputy direc- 
wr of war programs in 1944, and deputy to General 
Dwight D. Eisenhower in 1945. In 1946, he was deputy 
military governor of th: United States zone in Germany. 

Clay retired from the army in 1949 with the rank of 
general. He then becaine chairman of the board of the 
Continental Can Company. In 1951, he took a brief 
leave of absence to serve as adviser to Secretary of 
Defense Charles E. Wilson. 

Clay was born on Apr. 
23, 1897, in Marietta, Ga. 
He was graduated from the 
United States Military 
Academy in 1918, and be- 
came an instructor in the 
Engineer Officer Candidate 
School. He served with en- 
gineer troops from 1918 
until 1924, and was an en- 
gineering instructor at the 
U.S. Military Academy 
from 1924 to 1928. Clay 
went to the Philippines in 

1937- H. A. DEWEERD 

CLAY MODELING. Sce SCULPTURE (Processes). 

CLAYMORE. See SwoRrD. 

CLAYTON, JOHN MIDDLETON (1796-1856), an 
American statesman, served three terms as U.S, Senator 
from Delaware. His greatest achievement was the Clay- 
to-Bulwer Treaty of 1850 (see CrAvrON-BULWER 
Treaty), He entered the Senate in 1829, but resigned in 
1836 z become chief justice of Delaware. From 1845 
“a his death, he served as Senator, except for one year 
Ch of State under President Zachary Taylor. 

yton was born in Dagsboro, Del. Актиок А. Exen, JR. 

CLAYTON, JOSHUA. Sce Deraware (Famous 

"lawareans). 
тон ANTITRUST ACT. See TRUST (Trust Legis- 

CL AVION: Woonpnow (Legislative Program). - | 
States а IWER TREATY, signed by the United 
Fs Eu 1 teat Britain in 1850, gave both countries 

ons 3 hare in the protection ofa canal to be built 
maintain MAE America. Both countries agreed to 
either sid i neutrality of the canal and the land on 

or x* it. The treaty was named for John M. 

liver ae Secretary of State, and Sir Henry 
States 0), British Minister to the United 

Yates an an treaty became unpopular in the United 

Tally years of dispute with Great Britain followed. 

e Cla 1901, the Hay-Pauncefote Treaty replaced 

See coe Treaty. Joun D. Hicks 
Fore Тард LAYTON, JOHN MIDDLETON; Hay-PAUNCE- 

TY; NICARAGUA CANAL. 


lucius D. Clay 


CLEARINGHOUSE 


CLEANING. See Day CLEANING; LAUNDRY 
Т CLEANING FLUID is any liquid used for dry cleaning 
These liquids dissolve grease readily and do not damage 
clothes. They dry quickly, and leave almost no odor 
All fluids must meet minimum fire-prevention standards 
Chemically, cleaning fluids are organic compounds 
Most of them are chlorinated hydrocarbons. Perchloro- 
ethylene (CsCl) is perhaps the most satisfactory, but 
carbon tetrachloride (CCl) is also widely used. See 
also Dry CLEANING. W. NORTON Joxes, Je. 

CLEANLINESS. See Ватиѕ AND Barme (Modern 
Attitudes); Hearta (Cleanliness); SANITATION. 

CLEARINGHOUSE is an institution maintained by an 
association of banks in a city. Its purpose is to settle 
quickly the claims which each bank has against the 
others. A clearinghouse enables banks to settle claims 
with the least possible transfer of cash. 


HOW BANKS USE THE CLEARINGHOUSE 


to settle their claims with one another 


Mr. R deposits the 


Mr. Q, a depositor in Bonk A, 
$100 check in Bank B 


sends a $100 check to Mr. R 


Mr. Q deposits the 
$45 check in Bank A 


Mrs. Т, а depositor in Bank В, 
sends a $45 check to Mr. О 


At the end of the day, 
Bank A and Bank B send 
checks to the clearinghouse 


The clearinghouse finds 
that Bank A owes $55 to 
Bank B. Bank A sends 
$55 to the clearinghouse, 
which pays Bank 
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CLEARWATER DAM 


The method used in the New York Clearing House 
served as a model for all later ones in America. This 
method permits each bank in the city to send at least 
two representatives to the clearinghouse. They are a 
delivery clerk and a settling clerk. Both clerks are assigned 
to a desk in a large room. When they arrive, they give 
the manager of the room a list of the amounts due their 
bank from cach of the other banks. The list includes all 
checks, drafts, and other obligations. At 10 A.M. the 
delivery clerks begin moving from desk to desk. They 
deliver to each settling clerk the claims their banks have 
against his bank. Each settling clerk then draws up a 
statement which shows the balance his bank should pay 
or receive from each other bank. The manager checks 
the statements and reads out the amount each bank 
owes or is owed. The debtor banks pay the amount due 
to the clearinghouse manager. In turn, the manager 
pays the creditor banks. To clear checks, banks use the 
Federal Reserve Banks, which act as intercity clearing- 
houses. See FEDERAL RESERVE SYSTEM. 

London banks used collectors called walk clerks in 
the 1600s. They would go to each bank and collect 
cash to cover credits. Two of these walk clerks hap- 
pened to meet in a coffeehouse about 1670. They 
decided to save time and effort by arranging their ex- 
change then and there. Other clerks soon learned of 
this scheme. Before long the coffeehouse had become 
the first clearinghouse. When the bankers found out, 
some of them ordered it stopped. But others realized 
that the idea had merit. They persuaded the rest to join 
them in engaging a room for the clerks, A set of clearing 
rules was later made, and a manager was placed in 
charge of the room. This beginning developed into the 
London Clearing House, the largest in the world. 

New York City established the first American clear- 
inghouse in 1853. Boston, Philadelphia, Pittsburgh, and 
Chicago founded theirs soon after. Every city of size or 
commercial importance now has one. G. L. Bact 

CLEARWATER DAM is part of a government flood- 
control project on the Black River near Piedmont, Mo. 
This earth-fill type dam is 4,225 feet wide and 154 feet 
high. It was completed in 1948. Behind the dam is a 
reservoir than can control floods in an area of about goo 
square miles. The reservoir provides a storage capacity 
of 5,580,000 gallons of water for flood control. See also 
Dam. T. W. MERMEL 

CLEAVAGE. Sce Gem (Qualities); Gzotocy (Some 
Terms). 

CLEAVELAND, MOSES. Sce CLEVELAND (Ohio). 

CLEF. See Music (The Language of Music). 

CLEFT PALATE is a split in the palate, or roof of the 
mouth. It is congenital, or present at birth, and results 
when the bones of the hard palate fail to join properly 
as the foetus develops. In most cases, doctors can join 
the two parts of the palate in an operation. A child with 
a cleft palate usually has normal mental powers, in spite 
of the defect. See also HARELIP. 

CLEISTHENES, KLYS thuh neez (about 500 B.C.), was 
an Athenian statesman who established a democratic 
сопа in Athens after the fall of the tyrant Hip- 
pias. Cleisthenes prepared Athens to face the Persian 
armies that threatened it. He also introduced the practice 
of ostracism, or temporary banishment. с. вкльковъ WELLES 
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J. Horace X ux 
Clematis Plants have starlike flowers which are white, blue, or 
reddish purple in color. They are very fragrant. The light-grees 
leaves are oval and sharply pointed at the tip, 


CLEMATIS, KLEHM uh tihs, is any one of a groupo 
herblike perennials and vines that belong to the butter 
cup family. They grow throughout North America and 
Europe. A common name for clematis is virgin’s-bowe. 
Among the most popular Am: ın species are a large 
group of hybrid vine varie that may climb 10 feet 
high and have flowers 6 inches across. The blossoms 
may be deep blue, violet, white, pink, or red. After 
the flowers fade, long feathery tufts remain on the vine 


Scientific Classification. Clematis belongs to the family 
Ranunculaceae. The best known American vine is genus 
Clematis, species jackmanii. GEORGE А. BEA 

CLEMENCEAU, xray ману SO, or KLEM un 9, 
GEORGES (1841-1929), a French statesman, led his 
country triumphantly through the last and most difi- 
cult period of World War I. In 1917, when he was 7 
he became premier of France for the second time. He 
exercised powerful leadership with his slogan, “I make 
war!” and became known as “The Tiger of France 
He presided over the Paris Peace Conference, where Е 
insisted on severe terms for Germany and sought t0 
obtain the left bank of the Rhine River for France 

Clemenceau was born on 
Sept. 28, 1841, in La 
Vendée, France. Trained 
as a doctor, he traveled 
and taught fora time in the 
United States, where he 
married an American. 
When he returned to 
France, he became mayor 
of Montmartre, a section of 
Paris. He helped defend 
Paris against the Germans 
in 1870. He served as а 
deputy from 1876 to 1893, 
as premier from 1906 to 
1909. Е. J. KNAPTON 


lemenceau 
Georges C idm 


CLEMENS, SAMUEL LANGHORNE. See Twain, 


VEMENT was the name of 14 popes of the Roman 
Catholic Church. The fifth and sixth were French, and 
at Avignon. Historically, the most important 
„e Clement I. Clement УП, and Clement VIII. The 
dtc of their reigns were: 
Clement I, Saint 
Clement 11 
Clement III 
Clement IV 
Clement V 
Clement VI 
Clement VII 
Clement VIII 


(88-97) 
(1046-1047) 
(1187-1191) 
(1265-1268) 
(1305-1314) 
(1342-1352) 
(1523-1534) 
(1592-1605) 


Clement IX (1667-1669) 
Clement X (1670-1676) 
Clement XI (1700-1721) 


Clement X11 
Clement X111 (1758-1769) 
Clement XIV (1769-1774) 

Saint Clement | ( > -99?) is commonly known as 
Cer or Rome, The third Bishop of Rome after 
Saint Peter, Clement was the first of the early writers 
alled “Apostolic Fathers.” His Epistle to the Corinthians 
is an important source of early church history. It de- 
sribes the organization of the early church and the 
primacy of the Bishop of Rome. 

Clement VII (1478-1534) belonged to the Medici 
family of Florence (see Mepict). He reigned during the 
woubled early years of the Reformation. Weak and 
vacillating, Clement VII was ill-suited to govern the 
Church during such critical times. He refused to grant 
Henry УШ of England a divorce from his wife, Cath- 
tine of Aragon (see Henry [VIII]). This refusal caused 
Henry to leave the Roman Catholic Church and found 
the Anglican Church. 

In 1527, troops of the Holy Roman Emperor Charles 
V sacked Rome, and Clement was held prisoner for a 
time. Later, he was reconciled with the emperor, and he 
"gd Charles to take strong measures against the Prot- 
‘stants in the Holy Roman Empire. Clement saw the 
need for reform in the church, but he failed to take 
“gorous action to accomplish it. 

E VIII (1536-1605) was elected pope in 1592 at 
i БЫ. time in church history. France and Spain were 
eee and the pope had to avoid driving France into 
tied aos and breaking with Spain, Clement recon- 
lic ш шу IV of France with the Roman Catho- 

Pm PS and led in the mediations resulting in the 
tamin ervins between France and Spain. A lover of 
rion, on a friend of scholars, Clement published 
vical E the Vulgate, the breviary, and other litur- 

ч Tuomas P, NEILL and FULTON J. SHEEN 


CLEMENT 
Eo FRANK G. See TENNESSEE (Famous Ten- 


(1730-1740) 


Em clay MEN tee, MUZIO (1752-1832), was 
mass pianist and composer. He composed Gradus 
in ш a collection of studies which is still 

Tore а piano technique. He also composed 

Pianist, J in piano sonatas. The Irish composer and 
ils, le = Field, was among Clementi’s famous 

hewent > н was born in Rome. At the аре of 14, 

He was ingland, where he remained most of his life. 

uried in Westminster Abbey. Romer U. NELSON 


CLEOPATRA 


_ CLEMSON AGRICULTURAL COLLEGE is а coeduca- 
tional, state-controlled college at Clemson, S.C. It has 
schools of agriculture, engineering, textiles, arts and 
scienee, and education. Courses lead to bachelor’s and 
master’s degrees in most departments. There is also a 
program in industrial management. The library, a dc- 
pository for certain United States publications, also has 
a special collection of agricultural references. 

Clemson, founded in 1889, has an extension division 
and a summer session. There are army and air force 
ROTC units on campus. The home of John C. Calhoun 
stands in the center of the campus. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

CLEOBULUS. See Seven WISE MEN OF GREECE. 

CLEOPATRA, KLEE oh PAT ruh, or KLEE oh PAY truh, 
was the name of several Macedonian queens of Egypt. 
The most famous was Cleopatra VII (69-30 n.c.), the 
last of the line of the Ptolemies, who had ruled Egypt 
for almost 300 years. Although not particularly beauti- 
ful, she was intelligent, witty, and ambitious. She at- 
tracted some of the greatest Romans of her day. 

Cleopatra became queen in 51 B.C. when her father, 
Ptolemy XI Auletes, died. By the terms of his will, her 
brother, Ptolemy XII, then about 10 years old, was 
made joint ruler. In 49 B.C., young Ptolemy's guardians 
seized the power for him and drove Cleopatra from the 
throne. When Julius Caesar came to Alexandria in 48 
в.с. in pursuit of Pompey, Cleopatra was secretly intro- 
duced into the palace, and Caesar fell in love with her. 
In a brief civil war that followed, her brother was de- 
feated and drowned while trying to escape. A younger 
brother, Ptolemy XIII, then took the throne with Cleo- 
patra. In 46 B.c., she went to Rome, where she stayed 
with Caesar until his death in 44 8.c. When she returned 
to Egypt, she had her brother put to death so that 
Caesarion, her son by Caesar, could rule with her as 
Ptolemy XIV. 

She Meets Mark Antony. In 42 B-C., after the battle 
of Philippi, Cleopatra first met Mark Antony at Tarsus 
in Asia Minor. She was dressed as Aphrodite, the Greek 
goddess of love. Antony at once fell in love with her and 
visited her at Alexandria. He married her in 37 B.C, 
after he deserted his wife Octavia, sister of Octavian, 
the future Emperor Augustus. Then Antony and Cleo- 
patra cooperated closely to achieve their ambitions. 
Antony wanted to be sole ruler of Rome, and considered 
the wealth of Egypt a much-needed asset. Cleopatra at 
the same time wished to bring Egypt into the empire as 
a partner rather than as a conquered province. Just as 
she had once hoped to rule the Roman world as Caesar s 
queen, her ambition now was to rule as the favorite of 
Eg rons of this alliance was a war between Antony 
and Octavian. Antony lost many of his Roman sup- 

ters, because they objected to the ambitions of Cleo- 
P iud In 31 B.C., Antony lost the naval battle of Actium 
ut the west coast of Greece. He and Cleopatra fled to 
Alexandria. While Octavian pursued them, cie 
Jed Antony to commit suicide by spreading areport tha 


she had taken her own life. She established herself in a 


i i һе then sent а 
leum built for her own burial. 5 r 

Ена to Antony, telling him that when he received 
the message she would be dead. Before Antony died, 
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Culver 


Cleopatra and Caesar met when he came to Egypt in 48 В.С. 
He fell in love with her, and took her to Rome to live with him. 


he learned that Cleopatra was still living. He requested 
his followers to carry him to Cleopatra’s presence, and 
he died in her arms. 

Her Death. Cleopatra then tried unsuccessfully to 
bring the cold-blooded Octavian under her spell. Rather 
than be carried off in humiliation to Rome, where 
Octavian could exhibit her, she killed herself. Tradition 
says she had an asp brought secretly to her in a basket 
of figs (see Asp). She placed the asp on her arm and died 
of its bite. But she may have used a horned viper, which 
is sometimes known as an asp, or a poisonous drug. 
Octavian, it is said, ordered that she have a magnificent 
funeral and that her body be laid next to that of Antony, 
according to her wishes. After her death, her son 
Caesarion was executed by the Romans to prevent him 
from claiming to be Caesar’s heir, and the rightful ruler 
of the Roman Empire. 

Cleopatra’s reputation in history comes largely from 
the unscrupulous propaganda by Octavian, which made 
Antony appear the love-struck victim of an Oriental 
temptress. The Roman poets Virgil and Horace also 
adopted this version. Her story has been told many 
times in literature. It is dramatized in the famous play 
Antony and Cleopatra by William Shakespeare, in All 
for Love by John Dryden, and in Caesar and Cleopatra 
by George Bernard Shaw. 


Related Articles in WORLD Book include: 


CHESTER С. STARR 


Actium, Battle of Caesar, Gaius Octavia 
Antony, Mark Julius Ptolemy 
Augustus Horace Virgil 


CLEOPATRA'S NEEDLE is the name given to two 
great stone pillars called obelisks, which came from 
ancient Egypt. One of the obelisks stands in Central 
Park in New York City. The second one stands on the 
Thames Embankment in London. The rulers of Egypt 
presented these towering stone pillars to the United 
States and England during the 18007. 

These obelisks were cut from a single piece of stone. 
A form of picture writing called hieroglyphics covers them. 
The pillars bear the names of two Egyptian kings 
Thutmose III (about 1500 в.с.) and Ramses II. Orig- 


508 


inally. some of these stone 
obelisks stood before the 
Temple of the Sun at Heli- 
opolis. The Romans moved 
a pair to Alexandria in 14 
B.c. The obelisk in New 
York City stands 69 feet 
high. It is 73 feet thick at 
the base, and weighs 200 
tons. Howarp M. Davis 

See also OBELISK; Кам. 
ses П. 

CLEPSYDRA. See Wa- 
TER CLOCK; CLOCK. 

CLERESTORY, KLEER 
STOH rih, is a row of win- 
dows in the upper story of 
a building. In a church, 
the clerestory rises above 
the roofs of the aisles and 
ambulatory. It lights the 
church’s interior. The 
clerestory windows of 
many cathedrals are of 
beautiful stained glass. 

CLERGYMAN. See MIN- 
ISTER; PRIEST; RABBI. 

CLERICAL WORK. See 
OFFICE Work. 

CLERK, SIR DUGALD. 
See Dieser ENGINE (Ніѕ- 
tory). 

CLERK OF COURT is an 
officer of a court of justice 7 
who performs many important administrative duties, 
freeing the judge to decide cases. The clerk keeps on 
file the court records, such as docket, or list of cases 
awaiting hearing. He issues the summons that calls а 
person into court, and the judgment that formally orders 
the unsuccessful party to do what the court has directed. 
He also certifies as correct any copies of records of coutt 
proceedings that are needed in other legal proceed- 
ings. ARTHUR E. SUTHERLAND 

CLERMONT was the steamboat which Robert И 
built and sailed from New York City to Albany in 18 P 
He first called it The North River Steamboat. Core 
along the shore hooted at the strange, smoking 
and called it “Fulton’s Folly.” Fulton started a WU 
boat passenger service with the Clermont between ? Н 
York City and Albany in September, 1807. At ue 
other steamboats were built before the Chen e 
none of them was financially successful. See also FU 
TON, ROBERT; STEAMBOAT. "Phe Fit 

CLERMONT, COUNCIL OF. See Crusanes (The 
Crusade). ү 

CLERMONT-FERRAND, кіп MAWN pan КАЮ, 
(pop. 108,000; met. area, 135,000; alt. 315 It.) me 
high plain in the Auvergne region of France, 2 к 
southeast of Paris. For location, see FRANCE (color pe 4 
The city contains the main plants of the Noe p 
pany, and is the center of the French rubber ап "e 
mobile tire industry. It also is known for its unive? 
and for the mineral spring in the vicinity. 
city, Pope Urban II preached the sermon tha 
the First Crusade. Bows 


Ewing Galloway 


A Relic of the Pharaohs 
stands in Central Park, New 
York. The obelisk was brought 
from Egypt in 1880, It is more 
than 3,000 years old. 
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CLEVELAND, Ohio (рор. 876,050; met. area, 
1.196.595), ranks cighth in population among the cities 
ofthe United States, and first among those of Ohio. It 
i one of the principal manufacturing, trading, and 
cultural centers of the Middle West. 

The city was named [or Moses Cleaveland, a surveyor 
for the Connecticut Land Company. This company 
developed the Western Reserve lands of the State of 
Connecticut, embracing all northeastern Ohio (see 
WESTERN Reserve). In 1831, a newspaper printer 
changed the spelling of Cleaveland to Gleveland so that 
i would fit a headline better. Cleaveland chose this 
location in 1796 as the site for the “capitol town” of the 
Western Reserve. A bronze plaque at the foot of St. 
Clair Avenue marks the spot where he landed to begin 
surveying the town. 


Location, Size, and Description 


о is located at the mouth of the Cuyahoga 
Es on the southern. shore of Lake Erie. It lies at 
E ihe same latitude as Chicago, 340 miles to the 
be ‚ and New York City, 570 miles to the east. For 
n see Оно (color map). 
Ev covers more than 70 square miles. It 
‘mile E a age Erie about 14 miles, and has a 
660 feet or ine along the Cuyahoga River. It lies 
fet above RE level, mainly on a plain 60 to 80 
the Cuyah ч Erie. The half-mile-wide valley of 
aWest Side 1 divides the city into an East side and 
yards, ane aon and steel mills, oil refineries, lumber 
trial Шо machinery, warehouses, and other indus- 
An inner йр. Sperate in this valley, called the Flats. 
1%40 and fase: has been formed on the river. Between 
Widening ee more than $20,000,000 was spent on 
improvement ening, 4 nd straightening the river. These 
Fach the st 5 permit many ore and coal vessels to 
Brie, ecl mills that lie over five miles from Lake 


1 те" 

le Pag isa T-shaped park covering about 100 acres 

lend, inland from Lake Erie in downtown Cleve- 

They Кр s chief public buildings stand around it. 

Undergrou | the Cuyahoga County Court House, the 

torium, р ue Exhibition Hall, City Hall, Public Audi- 
> Board of Education Building, Public Library, 


b. 


Kehman Photo Service 
The Terminal Tower Building in Cleveland dominates the 
skyline. The Cleveland Stadium, foreground, lies along Lake Erie. 


and Federal Building. The Federal Building, first of the 
group to be completed, was erected in 1910. АП these 
structures harmonize in their architecture. 

Public Square. The Federal Building also stands 
across from Monumental Park, commonly called the 
Public Square. Moses Cleaveland set the 4.4-acre square 
apart as a park, but it now serves as а terminal for rapid- 
transit, bus, and trolley-bus lines. The Soldiers and 
Sailors Monument stands in the square. The city built it 
as a Civil War memorial. Statues of Cleaveland and 
of Tom L. Johnson, who was mayor in the early 1900's, 
also grace the square. 

The Terminal Building Group stands at the south- 
west corner of the square. Erected at а cost of about 
$100,000,000, it includes the Terminal Tower Building, 
Hotel Sheraton-Cleveland, Republic Building, Guild- 
hall Building, Midland Building, Higbee Department 
Store, and the Post Office Building. The 713-foot-high 
"Terminal Tower is the second tallest building in the US. 
outside of New York City. Only the Prudential Building 
in Chicago is higher. An observation tower on the 42nd 
floor gives visitors an excellent view of Cleveland. — 

Streets. Cleveland's best-known street is Euclid 
Avenue, which extends from the Public Square through 
the eastern suburbs. It follows the shore line of an 
ancient dried-up lake, which formed during the Ice 
Age. This lake was larger than any of the present-day 
Great Lakes. Indians and early white settlers wore the 
sandy ridge of the shore line into a trail. When Cleve- 
land became a village, the trail was cleared and laid 
out with such mathematical accuracy that it was 
named for Euclid, the father of geometry. Superior 
Avenue is another important thoroughfare that extends 


ity limits. 

“т е л East Side streets are Memorial Shore- 
way, St. Clair, Superior, Chester, Euclid, Carnegie, 
Cedar, and Woodland avenues, and Broadway. Im- 
portant West Side highways include West Memorial 


Shoreway, Detroit, Franklin, and Lorain avenues, and 


West 25th Street. 


Suburbs surround the city. They include Euclid, 
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East Cleveland, Cleveland Heights, Shaker Heights, 
Garfield Heights, Parma, and Lakewood. 


The People 


The first settlers of Cleveland came from New Eng- 
land through the Mohawk Valley and along the shore 
of Lake Erie in the early 1800's. Between 1825 and 
1830, many German and Irish workers settled in the 
city. Most of the present-day population consists of 
native-born Americans, The largest groups of foreign- 
born are the English, Irish, Czechoslovaks, Germans, 
Poles, Italians, Hungarians, and Yugoslavs. 

The early settlers, of Puritan stock, established their 
first church in 1807. Roman Catholics now have the 
largest number of churches in the Cleveland area, 
followed by the Baptists, Lutherans, Methodists, and 
Presbyterians. 


Work of the People 


Industries. Cleveland’s 3.700 factories produce 
almost $3,000,000,000 worth of goods a year. They turn 
out more than 14,000 different articles, Cleveland ranks 
seventh in the nation among industrial centers. 

Iron and steel products have the greatest value. They 
range from tiny bolts to mighty machines. The city 
also stands high in the manufacture of motor-vehicle 
bodies and parts, and has large paint and varnish fac- 
tories, Oil refining has been an important Cleveland 
industry since John D. Rockefeller, Sr., built his first 
oil refinery in the Flats in 1862. Cleveland also is an 
important center for the manufacture of batteries, 


Tugs Escort a Ship Down the Cuyahoga River through 
the Cleveland Flats, a valley crowded with heavy industries. 
Foto/Find 


clothing, chemicals, electrical apparatus and supei 


knitted garments, lamp bulbs, and ships 1 
The heart of Cleveland's opping district lies ai 
Euclid Avenue from the Public Square to Eas = 
Street. Prospect, Superior, 1 intersecting streets jg 


this region also have many stores and shops. 

Transportation. Cleveland forms a Connecting fia 
between the East and the Midwest. Its harbor ranks 
one of the busiest on the Great Lakes, and the country 
major railroads and airlines serve the city, The Ol 
Turnpike touches its southerr boundary. 

Harbor. A five-mile-long sione breakwater form 
Cleveland’s outer harbor on Lake Erie. Cleveland j 
said to be the largest iron-ore receiv ing port in the word 
Great Lakes freighters unload more than 13,000,009 
gross tons a year. Other lake shipments received at de 
city include automobiles, coal, grain, petroleum, sand 
and gravel, scrap metal, and sulfur. Cleveland isa 
major port on the Saint Lawrence Seaway. The dn 
spent $6,000,000 to improve port facilities for handling 
ocean-going ships. See Онто (color picture). 

Railroads. Five main-line railroads have terminals is 
Cleveland. Union Station in the Terminal Tower & 
one of the finest in the country. Three industrial ral 
lines also serve the city. 

Airlines. Cleveland Hopkins Airport ranks as one d 
the largest in the world. All main east-west airlines we 
it. Lewis Flight Propulsion Laboratory of the National 
Advisory Committee for Aeronautics is at the airport 
Cleveland Lakefront Airport lies a short distance from 
downtown Cleveland. 

Local Transportation. Buses, electric trolley buses, and 
rapid-transit lines serve the people of Cleveland. The 
city transit system has over 500 miles of routes. 

Communication. Eight radio stations and three tele- 
vision stations broadcast from Cleveland. Leading 
newspapers are the Plain Dealer and Press and Naws 


Education 


Schools. Cleveland has about 180 public schools and 
about 200 private and parochial schools. Westem 
Reserve University, founded in 1826, is one of the oldest 
colleges in the Middle West. It occupies a beautiful 
campus in the University Circle district of Cleveland's 
East Side. Other institutions of higher learning include 
Case Institute of Technology, Fenn College, Jo! 
Carroll University, Notre Dame College, and Ursuline 
College. See the separate articles on each of thes 
schools in Wonrp Book. See also CLEVELAND Inst 
TUTE OF ART. Я 

Libraries. In the late 1880°, the Cleveland Publi 
Library became one of the first in the country to à T 
the open-stacks plan, giving the public access to ? 
shelves. The library claims to have the largest с 
collection in the world, and also owns special d 
tions of folklore and Oriental material. The libra? 
maintains more than 30 branches. 

Museums. The Cleveland Muscum of Natural 
tory owns one of the most complete collections of nati 
science in the United States, The Cleveland Не 
Museum, opened in 1940, is said to be the first 
manent health museum in the country. The WS 
Reserve Historical Museum maintains complete ^ 
ords of the survey and settlement of the Western Ае 
serve. It also has other displays. Dunham Tavern; bul 
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^ Soldiers and Sailors Monument, c Civil War Memo- 
бо stands in Public Square, looking out toward Lake Erie. 


E 1842, once served as ап important stagecoach stop. 
‘now houses many pioneer relics collected from all 
parts of the Western Reserve. An excellent collection of 
E art objects, and sculpture may be seen at the 
ds i and Museum of Art. One of its most valuable 
plays is the Guelph Treasure of medieval objects. 


The Arts 


E see Museum of Art sponsors a show of 
Eu |. Ї local artists every May. The Cleveland 
the Univ аа permanent home in Severance Hall in 
politan ect Circle district. The New York Metro- 
ау pera performs in Cleveland every spring. 
district ше in the Euclid Avenue-14th Street 
uus те theaters that present stage and screen 
Civic thea The Cleveland Play House is a resident 
nagement that operates three theaters under one 
The ae the Drury, Brooks, and Euclid. 
With the E and area has about go little theater groups, 
best akewood Little Theater perhaps being the 


Heights ау, The Cain Park Theater in Cleveland 
> Sa me A н 
fu л outdoor amphitheater that seats 3,000. 


ouse opened in 1915 as an experiment 1m 


Tacial à 
"ndentanding through the arts. People of any 
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race, creed, or color can come here to perform in plays 
and attend art, music, and dance studies 
Recreation 

The Cleveland Public Auditorium on the Mall has 
16 halls for entertainments, concerts, and lectures. The 
Cleveland Municipal Stadium lies along the lake front 
just north of the Mall. It seats about 74.000 spectators 
The Cleveland Indians, who represent the city in the 
American League (baseball), and the Cleveland Browns 
of the National Football League play at the stadium 
The city also is the home of the Cleveland Barons of the 
American Hockey League. 

Parks. Cleveland's park system covers about 2,600 
acres and includes more than 50 miles of drives. Deep 
ravines, and lakes and woods give the parks great 
natural beauty. 

Gordon Park runs on both sides of Doan Creek as it 
empties into Lake Erie. Many persons come to the park 
to visit the Cleveland Aquarium. John D. Rockefeller, 
Sr., presented the Doan Valley, a narrow park four 
miles long, to Cleveland. Known as Rockefeller Park, 
it connects Gordon and Wade parks. A number of 
nationality groups in Cleveland maintain special gar- 
dens in the Cleveland Cultural Gardens in Rockefeller 
Park, Wade Park includes the art and natural history 
museums. Brookside Park is the site of the Cleveland 
zoo. Other parks include Edgewater, Forest Hill, Gar- 
field, Lakewood, Shaker Lakes, and Woodland Hills. 

The Metropolitan Park District circles Greater Cleve- 
land. This park district covers 15,000 acres of fine 
scenery. It was designed so that the main highways 
leading to Cleveland pass through it. 


Government 


Cleveland has a mayor-council form of government. 
Thirty-three councilmen form the legislative body. The 
city is the seat of Cuyahoga County. 6 

Cleveland has been the home of many famous politi- 
cal leaders, including President James A. Garfield; 
John Hay, Secretary of State under President William 
McKinley; Marcus A. Hanna, a leading U.S. Senator; 
Newton D. Baker, Secretary of War under President 
Woodrow Wilson; and George M. Humphrey, Secre- 
tary of the Treasury under President Dwight D. Eisen- 
hower. Garfield, Hanna, Hay, Rockefeller, and other 
leading citizens arc buried at Lake View Cemetery. 


History 


Cleveland was incorporated as a village 18 years after 
Moses Cleaveland had established his settlement on the 
site. The community had a population of less. than 100 
at the time. The real development of the city began 
when the Ohio Canal, connecting Lake Erie with the 
Ohio River, was completed in 1832. The Ohio legisla- 
ture granted Cleveland a city charter іп 1836, when it 
had a population of 6,000. The first railroad came 16 
Cleveland in 1851; connecting it with the state capital, 
e first boatload of iron ore from 


]umbus. In 1852; thi 
i Lake Superior region entered the Cleveland harbor. 


Great industrial development marked the history of the 


city during the last half of the 1800’s, and continued in 
ro 1900078 возеш, W. KANE 
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GARFIELD ARTHUR 
20th President 21s! President 
1881 1881 — 1885 


22ND PRESIDENT OF THE 


24TH PRESIDENT OF THE UNITED STATES 


CLEVELAND, GROVER (1837-1908), was the only 
President who served two terms that did not directly 
follow each other. He won the presidency in 1884, but 
lost it four years later to Benjamin Harrison. He ran 
against Harrison again in 1892 and won a second term. 

Cleveland was the first Democratic President elected 
after the Civil War. This very fact showed that the 
emotions of the war had cooled enough to permit the 
return to a two-party system. Cleveland’s victory also 
was a protest against the waste and corruption that had 
disgraced Republican administrations after the war. 
His honesty and common sense helped restore confi- 
dence in the government. These qualities had served 
him in his earlier successes as a lawyer, sheriff, and 
mayor, and as governor of New York. 

As President, Cleveland had the courage to say 
“No.” He said it often—to farmers who sought easy 
moncy to pay their debts, to manufacturers who wanted 
high protective tariffs and to veterans who wanted 
bigger pensions. These *No's" made Cleveland un- 
popular in his time, but have added to the respect with 
which history holds him. 

This big, good-humored man, called “Uncle Jumbo” 
by his relatives, occupied the White House during a 
time of swift social and economic change. The growing 
strength of labor unions and farm organizations created 
new problems for government. Cleveland lacked the 
experience and vision to find completely satisfactory 
answers to all the problems. He attempted to settle 
labor strikes by force—the legal force of court injunc- 
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Library of Congress 
UNITED STATES 1885-1889 | 
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tions and the physical force of army troops. He clung 


steadfastly to his faith in “sound” money and a low 
tariff as a cure for the nation's other economic ills. Al- 
though Cleveland’s intentions were good, his methods 
fell short of success. 

The era of the western frontier was drawing to a close 
when Cleveland took office. Settlers in the Southwest 
breathed easier when federal troops captured Geronimo, 
the fierce Apache chief. Jacob Riis shocked a comple 
cent public with newspaper stories of how “the other 
half” lived in run-down slums. 

During Cleveland’s second term, the Duryea brot 
built America’s first automobile. A Kansas preacht 
Charles Sheldon, wrote In His Steps, one of the worlds 
all-time best sellers. Americans of the Gay 90% " 
joyed Victor Herbert’s early operettas. At the Worl ; 
Columbian Exposition in Chicago, they applauded 
John Philip Sousa’s band and rode the first and large 
Ferris wheel ever built. 


ers 
ег, 


Early Life 


Boyhood. Stephen Grover Cleveland was bom M 
March 18, 1837, in Caldwell, N.J- He dropped i 
first name while still a boy. Grover was the fifth ec 
in a family of four brothers and five sisters. His a 
Richard Falley Cleveland, was a Presbyterian шш | 
and a relative of Moses Cleaveland, the founde 
e Ohio. His mother, Ann Neal Сен 
was the daughter of a publisher. ; 

The family ofa Кошу minister led a hard life. T 


IMPORTANT DATES IN CLEVELAND'S LIFE —— — 
— 


i ll, NJ. 
Morch 18) Born in Caldwell, 
шт fied mayor of Buffalo, N.Y. 
к, егпог of New York. 


d gov! 
5 E d President of the United States. 


» i Fol: 
2) Married Frances Folsom. е 
we Po ded for re-election by Benjamin Harrison. 


== Elected to second term as President. 


1908 (June 24) Died in Princeton, NJ. 


Cevelands had little money and moved several times. 
Crover attended schools їп Fayetteville and Clinton, 
ХҮ „and went to work at the age of 14 аза clerk in a 
fayetteville general store. He was only 16 when his 
абет died, leaving him ind his brothers to support his 
mother and siste! eveland joined an older brother 
sho was teaching at the New York Institution for the 
Blind in New York C He taught there for a year. 

Lawyer. When Cleve and was 17, he decided to go 
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west to look for better opportunities. He planned to 
settle in Cleveland, Ohio, which attracted him because 
of its name. But he stopped in Buffalo, N.Y., to visit 
his mother's uncle, Lewis F. Allen, who persuaded him 
to stay there. Grover worked for his uncle for six months, 
then decided to become a lawyer. He worked as a clerk 
in the law office of Rogers, Bowen, and Rogers, and 
studied there. The serious, quiet youth worked hard 
for his $4 a week, which paid for room and board at 
the home of a fellow law clerk. 

After being admitted to the bar in 1859, Cleveland 
continued to work for the same law firm. Two of his 
brothers served in the Union Army during the Civil 
War, but Cleveland's help was needed to support his 
mother and the other children. He paid a substitute 
to take his place in the army. Although this was legal 


Jersey Dept. of Conservation and Economic Development 
Cleveland's Birthplace was the manse of the First Presbyterian 
Church of Caldwell, N.J. Cleveland, the minister's son, was born 
in the rear room on the first floor. The white clapboard house 


has been preserved as a museum. 


and a common practice, the fact that Cleveland had 
not served in the war was later used against him by his 
political enemies. 


Political Career 


Minor Offices. Cleveland entered politics as a ward 
worker for the Democratic party in Buffalo. He served 
as ward supervisor in 1862 and later as assistant district 
attorney of Erie County. He was elected sheriff in 1870. 
During his term, the county had to hang two convicted 
murderers. Most sheriffs had delegated this distasteful 
task to deputies, but Cleveland sprang the traps him- 
self. He explained that he would not ask anyone else 
to do what he was unwilling to do. 

Cleveland returned to the practice of law after three 
years as sheriff. He relaxed by hunting and fishing with 
fellow lawyers. To relatives who wondered whether 
their stout “Uncle Jumbo” had ever thought of marry- 
ing, he replied: “А good many times; and the more I 
think of it the more I think ГЇЇ not do it.” 

Mayor of Buffalo. Like many cities, Buffalo suffered 
from a corrupt administration. In response to a growing 
demand for reform, Democratic leaders chose Cleve- 
land to run for mayor in 1881. He won the election, 
and gave his political backers more reform than they 
had bargained for. Cleveland vetoed so many padded 
city contracts that he became known as the “veto 
mayor." 

Governor of New York. Cleveland's reputation for 
honest administration became a valuable political 
asset. The Democrats nominated him for governor in 
1882 as a candidate not owned by any political faction. 
He won easily. 

Cleveland gave New York the same conscientious 
administration he had given Buffalo. He vetoed padded 
appropriation bills regardless of political pressure. He 
aroused a storm of protest when he killed a bill that 
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Youngest First Lady in the nation's history was Frances Folios 
Cleveland. She married the President in the Blue Room of the 
White House when she was 21 years old and he was 49, Cleve- 
land called his wife by her nickname, "Frank." 


would have lowered streetcar fares in New York City 
Cleveland explained that the bill violated the terms of 
a previous transit contract. Theodore Roosevelt, then 
a member of the state legislature, had advocated the 
bill, but later admitted that Cleveland had been right 
When Cleveland later cooperated with Roosevelt to 
pass laws reforming the government of New York City, 
he earned the undying hatred of ‘Tammany Hall, the 
Democratic political machine that controlled the city 
Election of 1884. Cleveland’s reputation for good 
government made him a national figure. The Republi- 
can party nominated James G. Blaine for President 
in 1884, even though he had been imp! icated ina 
financial scandal (see BLatne, James G.). Many E. 
tial Republicans were outraged. They thought the 
time had come for a national rcform administration 
These Republicans, called mugwumps, withdrew from 
the convention and declared that they would vote for 
the Democratic candidate if he were an honest man 
(see Mucwump). The Democrats answered. by us 
nating Cleveland. They chose Governor Thomas ^* 
Hendricks of Indiana for Vice-President. „а 
Good political issues were available to both и 
in the campaign of 1884. Farmers were growing Ро x 
private interests were grabbing public lands an But 
sources, and labor was becoming more dissatisfied. * 
neither party faced these issues. Instead, each att is 
the other's nominee with scandalous pi in 
The basic unrest of the people, their lack Her 
the honesty of previous administrations, а. o 
of campaign blunders by Blaine turned the ti ee: 
of the most costly mistakes was made by a заре City: 
Blaine at a Republican rally in New Yor | 
Samuel D. Burchard, a Presbyterian clergyman fot 
clared that a vote for Cleveland would be а n m 
"rum, Romanism, and rebellion." This fend 
pealed to popular prejudices that linked the 


CLEVELAND'S FIRST ELECTION‏ سے 
minating Convention.Chicago‏ 


pact of No 
ийе! оп Which Nominated..... 2nd 
topeblican Opponent...-------- James С. Blaine 
pectoral Vote. e ereen eee 219 (Cleveland) to 
182 (Blaine) 
Ner Vote... 4,874,986 (Cleveland) to 


4,851,981 (Blaine) 
Age ot Inauguration... «nnt 47 


gats with whisky, Roman Catholicism, and the South- 
em cause in the Civil War. Roman Catholics deeply re- 
ented the statement. Blaine later repudiated it, but 
the damage had been done. Cleveland, by a slim ma- 
рау of 23.005 votes, became the first Democratic 
President to be elected since James Buchanan, 28 
years earlier. 
First Administration (1885-1889) 


Cleveland, who faced a Republican Senate, made 
efective use of the presidential powers of veto, appoint- 
ment, and administrative control. With these weapons, 
rather than with any strong legislative program, he 
moved to restore government efficiency. 

Reforms. Cleveland ordered the members of his Cabi- 
net to eliminate “abuses and extravagances” in their 
departments. As a result, the Department of the Navy 
tightened its supervision of shipbuilding and added 
several new vessels to the fleet, including the battleship 
Maine. The Department of the Interior forced western 
nilroads to return to the public domain vast acreages of 
excess right-of-way land that they had held illegally. 
This land was forfeited because the railroads had failed 
tocarry out their earlier agreements to extend their lines. 
The forfeited land equaled the combined areas of New 
York, New Jersey, Pennsylvania, Delaware, Maryland, 
and Virginia. 

The spoils system had continued to flourish in spite 
af the Civil Service Act of 1883 (see Spoms SYSTEM). 
Cleveland, like other Presidents of his era, was be- 
sieged by office seekers. He tried to steer a middle course 
between the reformers, who wanted him to extend 
civil service, and party politicians, who were hungry 
for jobs. He more than doubled the number of workers 
who held jobs through the merit system, although the 
‘otal still included fewer than a fourth of all govern- 
ment employees. But his moderation satisfied neither 
the reformers nor the politicians. 

p Problems were among Cleveland's gravest 
A = Farmers had heavy debts, and the Grange 
hein Alliances demanded reforms. Laborers 

tom low wages and harsh working conditions. 


~ CLEVELAND'S FIRST CABINET 


. «Thomas F. Bayard 
Daniel Manning 
Secretar Charles S. Fairchild (1 887) 
tone! ОЁ Wars esses William C. Endicott 
Y General „Augustus H. Garland 


ost e 

master General..........+ William F. Vilas 
Secreta, Don М. Dickinson (1888) 
Secretar’, 91 the Navy......... William С. Whitney 


мааа *Lucius Q. C. Lamar 
William Р. Vilas (1 888) 
*Norman J. Colman (office 
established in 1889) 


*Has a separate biography in WORLD BOOK. 
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Employers in those days felt little sense of responsibility 
for their employees. The Knights of Labor, a labor 
group, grew to 700,000 members by 1886. Its strike at 
the McCormick-Harvester plant in Chicago led indi- 
rectly to the bloody Haymarket Riot (see Haymarket 
Rior). Cleveland distrusted workers’ movements, but 
he acted for the best interests of the nation as he saw 
them. He was the first President to devote an entire con- 
gressional message to the subject of labor, although 
nothing came of his proposal for a permanent govern- 
ment arbitration board. 

Veterans’ Affairs. Cleveland opposed many pension 
measures, defying the Grand Army of the Republic and 
other powerful pressure groups. The pension rolls had 
become full of fraud. Many healthy veterans claimed 
to be unfit for work, and widows continued to collect 
government money after they had remarried. Cleveland 
vetoed hundreds of dishonest claims. He also vetoed the 
Dependent Pension Bill, which would have extended 
pension coverage to all disabled veterans, whether or 
not their disabilities were connected with military serv- 
ice. This bill was later passed in 1890. 

The Currency and the Tariff were the most important 
issues facing Cleveland during his first term. Dissension 
was growing between the bankers and industrialists 
of the East, and the farmers of the South and West. 
The industrialists wanted a high tariff to protect high 
prices. They also wanted what they called a “sound” 
money system, based on gold. Farmers wanted a low 
tariff so they would not have to pay high prices for im- 
ported manufactured goods. They had heavy debts, 
and wanted money to be “cheap” in comparison with 
goods. That is, the farmers wanted inflation, so they 
could pay their debts with less farm produce. 

The Currency of the United States at this time was 
based on gold. But limited amounts of silver could be 
sold at the Treasury for gold at the fixed proportion of 
16 to 1, or 16 ounces of silver for 1 ounce of gold (see 
BIMETALLISM). The Bland-Allison Act of 1878 required 
the Treasury to buy and coin 2,000,000 ounces of silver 
a month. Meanwhile, new silver mines had been dis- 
covered, and the world price of silver fell. People 
could buy silver on the open market and make a profit 
by selling it to the government for gold. As a result, 
gold was being rapidly drained out of the "Treasury. 

Cleveland believed in a gold standard (see Gorp 
STANDARD). He asked Congress to repeal the Bland- 
Allison Act, but it refused. The government then issued 
bonds and sold them to banks for gold. But this helped 
matters for only a short pe because the drain on the 

"s gold continued. 
= Tarif. Cleveland felt that tariffs should be re- 
duced, mainly because the government was collecting 
more money than it spent. His supporters advised him 
not to bring up this controversial subject. But, in his 
annual message in 1887, he dared to ask со 
to lower tariffs. Congress ae but Cleveland focuse 
i inion on this problem. 

d prm The Presidential Succession Act of 
1886 settled questions regarding succession to d 
presidency (see PRESIDENTIAL Succession). One of the 


tant bills of Cleveland’s first term was the 


кет s 
me ate Commerce Act of 1887, which allowed the 
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federal government to regulate railroads. 

Cleveland's Family. In June, 1886, Cleveland de- 
lighted the nation with his marriage to Frances Fol- 
som (July 21, 1864-Oct. 29, 1947). The 21-year-old 
bride had been Cleveland's ward since the death in 
1875 of her father, one of Cleveland's law partners. 
Cleveland was the only President to be married in the 
White House, and reporters pried into every detail with 
what he called “colossal impertinence.” 

‘The Clevelands had five children: Ruth (1891-1904), 
Esther (1893- ) Marion (1895- ), Richard F. 
(1897- ), and Francis(1903- ). Esther Cleveland 
was the first and only child of a President to be born in 
the White House. 

Five years after Cleveland's death, Mrs. Cleveland 
married Thomas J. Preston, Jr., a Princeton professor. 

Life in the White House. During Cleveland's first 
year in office, his younger sister Rose acted as his host- 
ess. After his marriage, his young wife performed these 
official duties with ease and charm. 

Cleveland was a hard-working President, particu- 
larly because he was unwilling to delegate responsi- 
bility. “Не would rather do something badly for him- 
self than have somebody else do it well," grumbled a 
political colleague. The President often stayed up until 
2 or 3 A.M. going over official business, and sometimes 
answered the White House telephone himself. 

As the Clevelands left the White House in 1889, Mrs. 
Cleveland told the servants: “I want you to take good 
сагс of all the furniture and ornaments in the house, 
for I want to find everything just as it is now when we 
come back again . . . four years from today.” 

Election of 1888. The tariff became the main issue 
in the election of 1888. Benjamin Harrison, the Re- 
publican candidate, opposed tariff reduction. Neither 
Cleveland nor the Democratic party waged a strong 
campaign. Cleveland's attitude toward the spoils sys- 
tem had antagonized party politicians. His policies on 
pensions, the currency, and tariff reform had made 
enemies among veterans, farmers, and industrialists. 
Even so, he won a majority of the popular vote. But 
Harrison received a larger electoral vote and won the 
election. See Harrison, Benjamin (Election of 1888). 


Between Terms 


New York Attorney. Cleveland moved to New York 
City in 1889 and returned to the practice of law. The 
Harrison administration reversed many of Cleveland's 
stringent policies. It boosted the tariff, increased the 
purchase of silver, and extended pension coverage. 
Both prices and government expenditures reached new 
heights. Cleveland, on the side lines, sharply criticized 
Harrison's program. 

Election of 1892. By the end of Harrison's term, 
many Americans were ready to return to Cleveland's 
harder policies. In 1892, the Democratic national con- 
vention nominated Cleveland and chose Adlai E, 
Stevenson, a former Illinois Congressman, as his run- 
ning mate. The Republicans renominated Harrison 
and Vice-President Levi P. Morton. 

The campaign centered mainly on the issue of a 
sound currency. The new Populist party, formed by 
groups from the Grange, the Farmers Alliances, and 
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CLEVELAND'S SECOND ELECTION 
Place of Nominating Convention.Chicago 
Ballot on Which Nominated. .... 
Republican Opponent........... 
Electoral Vote.................. 


Popular Vote................... 
Age at Inavguration............ 


the Knights of Labor, polled more than а m 
votes. But Cleveland won easily. 


Second Administration (1893-1897) 


Cleveland enjoyed greater popularity at the be 
ning of his second term than at any other time d 
his presidency. He had made no promises to an 
order to become President again. He was free toh 
the country's problems as he saw fit, with Dei 
majorities in both houses of Congress. But a 
financial panic swept the country only two m 
after he took office. Its causes included a farm depa 
sion, a business slump abroad, and the drain 
"Treasury's gold reserve. 

At this crucial time, physicians found that € 
land had cancer of the mouth. Government le 
feared that the nation's shaky financial situation. 
become worse if the public knew of the d 
illness. To keep it a secret, Cleveland boan 
friend’s yacht in New York Harbor in July, and 
of surgeons removed his left upper jaw while the 
steamed up the East River. The operation was 
pletely successful. Cleveland wore ап artificial 
made of vulcanized rubber, which changed his 
ance only slightly. News of the operation grad 
became public, although great efforts were made 
keep it secret. 

Labor Unrest grew more serious with the busi 
slump. Cleveland was not hostile to labor. But his 
strong belief in order and his limited undersea 
changing conditions led him to use force rather thas 
to seek constructive solutions to the new problems that 
faced his administration. 9 

One sign of discontent was ‘‘Coxey’s Атту,” a group 
of unemployed men who demonstrated for ( 
aid (see Coxry, JAcon S.). The Pullman strike of May, 
1894, had far greater importance. Workers of the Pull- 
man Company went on strike, and members of the 
American Railway Union, led by Eugene V. Des 
supported them by refusing to handle Pullman € 
Dess, EucENE V.). A general railroad strike resulted 
A federal court issued an injunction against Ше : 


CLEVELAND'S SECOND CABINET =a 
Secretary of State.............. Walter Q. Gresham 

Richard Olney (1895). 
John G. Carlisle 


Secretary of the Treasury 


Secretary of War........... . .Daniel S. Lamont 
Attorney General............. *Richard Olney 5) 
Judson amend d 
Postm ilson S. Bissel 
aster General............ Me WX (1895) 
Secretary of the Navy.......... Hilary А. Herbert 2 
Secretary of the Interior....... Hoke Smith — 898 
David R. Francis (1 
Secretary of Agriculture...... *Julius Sterling Morton 
*Has a separate biography in WORLD 


mail service had been interrupted. Disorders 
Jom ош near Chicago, and Cleveland sent federal 
E saying: “If it takes the entire army and navy 
{фе United States to deliver a postal card in Chicago, 
dar ard will be delivered. The government broke 
te sike. Most people approved Cleveland’s action. 
фа Governor John Р. Altgeld of Illinois, who had 
gie militia standing ready, argued that the disorders 
ye not serious enough to warrant federal troops. Some 
Weodans believe that Cleveland exceeded his consti- 
gional powers and violated states’ rights. See Purr- 
клх STRIKE. 

Tariff Defeat. Cleveland resumed his campaign for 
wif reform, and again asked Congress to lower im- 
port duties. While the \Vilson-Gorman Bill was being 
debated, the President issued a statement accusing 
шкоорегачуе Democrats of “party perfidy and party 
dihonor." His comments outraged many party mem- 
ters, and the bill as passed in 1894 fell far short of 
Ceveland’s goal. He let it become law without his 
signature because it also provided for a federal income 
ux. The Supreme Court later declared the income tax 
provision unconstitutic mal. 

Foreign Affairs. Many Americans in the 18907 felt 
‘hat the United States should build a colonial empire. 
Geveland wanted the United States to respect the 
sights of smaller, weaker nations. Events in Hawaii and 
Venezuela tested his principles. 
Hawaii. At the end of Benjamin Harrison’s adminis- 
ration, American settlers in Hawaii had brought about 
à revolution and asked the United States to annex the 
idands. Cleveland’s second term began before the 
Senate could ratify the treaty of annexation. Cleveland 
ft that Americans in Hawaii had involved the United 
States in a dishonorable action, and he withdrew the 
sat from ae Senate. The islands continued inde- 
pendent until 1898. 
Venezuela. Cleveland's most popular action during 
his second term was his firm stand in a boundary dis- 
pute between Great Britain and Venezuela. Britain had 
E for several years to allow its claim to be decided 
p of arbitration. In 1895, Secretary of State 
Р sd sent a sharp note to Britain declaring 
its е United States is practically sovereign on 
E and its fiat is law upon the subjects 
boa, it confines its interposition.” In a message 
ngress, Cleveland hinted that armed force might 
Eni to settle the matter. England agreed to 
m ш поша boundary to international arbi- 
Bicis h a settlement was reached in 1899. But 
Scie a cn criticized Cleveland’s intervention as 

Savin fe provocative. z Я 

ai ae е Gold Standard. A severe financial panic 
ч 15,000 business failures and threw 
Bic cats persons out of work. Cleveland felt that a 
d во the panic was the Sherman Silver Pur- 
Ei 0 Harrison 5 administration. In June, 1893, 
at. Con à special session of Congress to repeal the 
din (gin did so, but the nation's gold reserves had 

5 e armingly. The government floated four 
P. Mon ш the next three years to replenish them. 
3 m n and other financiers bought three of these 

л à "e Cleveland's opponents charged that he 
En the nation to Eastern bankers. 
е, the silver interests grew stronger. Ву 
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the time of the Democratic convention in 1896, the 

silverites" outnumbered the "goldbugs." To the dis 
may of Cleveland, who did not seek a third term, 
William Jennings Bryan won the Democratic peesi. 
dential nomination. Bryan's famous “cross of gold" 
speech swung the party to the silver cause (see BRYAN, 
WILLIAM JENNINGS). Cleveland preferred the sound 
money policies of William McKinley, the Republican 
candidate, but he took no part in the campaign. His 
popularity had reached a low ebb at the end of his 
term, and he spoke of his “poor old battered name" 
when he left the White House in 1897. 


later Yeors 


Cleveland spent his last years in Princeton, N.J. 
Public opinion about him gradually changed, and he 
regained respect. Cleveland served Princeton Univer- 
sity as lecturer and as trustee, and enjoyed the com- 
pany of Woodrow Wilson, president of the university. 
He wrote several magazine articles, and in 1904 pub- 
lished some of his lectures under the title Presidential 
Problems. He also helped reorganize the Equitable Life 
Assurance Society after financial scandals had dam- 
aged its reputation. People believed so strongly in him 
that his name restored their confidence. 

‘After a three-month illness, Cleveland died on June 
24, 1908. His last words were: “I have tried so hard to 
do right." He was buried in Princeton. Осла Накоцх 


Related Articles in WorLD Book include: 
Harrison, Benjamin President of the United States 
Haymarket Riot Stevenson, Adlai E. (1835-1914) 
Hendricks, Thomas A. World's Columbian Exposition 


Outline 
1. Early Life 
A. Boyhood B. Lawyer 
Il. Political Career 
А. Minor Offices С. Governor of New York 


B. Mayor of Buffalo D. Election of 1884 
Ill. First Administration (1885-1889) ы 
A. Reforms E. Other Actions 
B. Labor Problems F. Cleveland's Бау, 
C. Veterans’ Affairs С. Life in the White House 
D. The Currency and H. Election of 1888 
the Tariff 
‚ Between Terms В 
[A A. New York Attorney B. Election of 1892 
V. Second Administration (1893-1897) Е 
А. Labor Unrest C. Foreign Affairs _ 
B. Tariff Defeat D. Saving the Gold Standard 
VI. Later Years 


Questions 


Cleveland’s marriage unique? . 
ee X4 Cleveland pay a substitute to serve for him 
i ivil War? = Ч 
e is da Cleveland execute two criminals himself? 
How many Presidents og been, defeated for ге- 
1 d later won a second term: 
E the mugwumps? How did they affect Cleve- 


nation in 1884? 5 
land's nomination 1 tions of Cleveland's 


ere popular at the time. Why? 


t it during his first term? bes 
as spoken Е he died, summed up his life? 
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IT 5 THE HEAT AND 
THE HUMIDITY, AND THE 
MOVEMENT OF AIR 


IT ISNT THE 
HEAT—IT'S THE 
HUMIDITY 


Temperature 
between 
60* and 76^ F. 


1 long cold winters 
short cool summers 


cold winter HOW | 
hot summer ^ і МАТЕ 
spring and fall seasons 


\ mild winter AFFEC > MAN 


hot summer 


Five climate zones extend 
from the North Pole to the 
Wermê kof South Pole. These have a 
the year around strong influence on human, 
animal, and plant life. 


There ore two great climate belts in which 
man thrives best. In the belt north of the 
Equator, half the people of the world 
make their homes. 


heavily populated 
The belt south of the ШШ becvily pop 
Equator is equally 2 a moderately populated 


suitable. But fewer E 
people live there (thinly populated 
because the land 


area is smaller, 


THE SPINAL COLUMN 
OF ANCIENT CIVILIZATIONS 


It is interesting to note that most of man’s early 


civilizations developed along a line of 70° F, AZTEC ана!" 
average annual temperature. 


EQUATOR 


TE refers to the v arying pattern of temperature, 
rainfall, and sunshine that is found in a given 
doer over а period of vears. Climate is not the same as 
да” Weather is the actual condition of the wind, 

qnshine, and temperature in any place at a given 
ser. Climate is important because it affects man's ac- 
«ies, the way his body functions, and his choice of a 


дже to live. 

f Climate is different in different places. The ancient 
Geeks thought the earth sloped toward the sun near 
ġe equator and slop: d away from it near the poles, 
They thought that the climate was warmer toward the 
equator because the carth was closer to the sun at that 
ісе. The word clir first meant simply slope. The 
Geeks believed that t! places near the equator would 
be too hot and dry for life of any sort, and that places 
war the poles would be too cold and wet to support life. 
The Greeks divided the earth into Torrid, Temperate, 
ий Frigid Zones. The Greeks believed life was possible 
oly in the Temperate Zone. The five zones, one Tor- 
fd, two Temperate, and two Frigid, became the prin- 
cipal divisions of the « irth’s climate. 

After the time of Columbus, explorers found that 
slants, animals, and people lived near both the equator 
and the poles, They also found that climates could 
not be divided into broad belts, depending upon their 
nitude, or distance from the equator. Now we know 
that the main elements of climate (temperature, rain- 
fll, and sunshine) depend not only on latitude but also 
on altitude and the location of a region in regard to 
bodies of water and land areas. See color maps on Rain- 
fall and Temperature with articles on the various con- 
tinents, such as NORTH AMERICA. 


What Determines Climate 


Temperature. The heat on the earth comes from the 
sun. The amount of heat any spot on the earth receives 
depends upon the angle at which the sun's rays strike 
that place on the earth's surface. It also depends upon 
the amount of the sun's rays which the clouds and the 
airitself absorb. The length of time between sunrise and 
sunset also affects the amount of heat the earth receives. 

The earth turns around on its axis like a spinning top. 
The rotation of the carth causes day and night. The 
tarth also moves around the sun, taking a year to 80 
completely around. Because the earth's axis is not 
straight up and down, but somewhat tipped, the North- 
ay and Southern Hemispheres receive different amounts 
Ф sunlight as the earth moves around the sun. 


a c 
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CLIMATE 


In the winter, the intensity of the sun's rays in the 
areas toward the poles is less, and the sun does not shine 
so long during the day. Therefore the amount of the 
sun’s heat that falls on the carth becomes less as the 
latitude increases. Winter temperatures are very low 
over land in places with high latitudes. In summer, the 
intensity of the sun’s rays is still less toward the poles 
than at the equator. But in the summer, the Northern 
Hemisphere receives more of the sun's light than does 
the equator, because the earth has tipped on its axis 
For this reason, the heat is often more intense in the 
Northern Hemisphere than it is at the equator. For ex- 
ample, the highest temperatures of the summer are 
about the same in North Dakota and Texas. In the 
winter, however, winter temperatures are much lower 
in North Dakota than in Texas. The difference between 
the summer and winter temperatures is much greater 
in the North than in the South of the United States 

Large Bodies of Water influence the climate of the 
land areas near them. Water warms up more slowly than 
land because it takes more heat to warm a body of water 
than an equal area of land. Water holds more heat than 
land and it also cools off more slowly. There are cur- 
rents in the ocean which carry warm water toward the 
poles and bring cool water from the poles toward the 
equator. For this reason, there is less difference be- 
tween the temperatures over areas in the ocean that 
are near the equator and over areas far from the equator. 
Places on seacoasts and small islands in the middle and 
high latitudes also have less difference between summer 
and winter temperature because of the effect of the 
ocean. They are said to have a marine climate. Such 
places near ‘the ocean are less hot in summer and less 
cold in winter than areas further inland. The seasons 
in land areas close to bodies of water or surrounded by 
them are also slowed down. The highest temperature 
comes in the autumn instead of in the summer. The 
lowest temperatures come in the late winter or early 
spring. Places with a marine climate have fairly pleasant 
summers, warm autumns, mild winters, and cool springs. 

Altitude also influences temperature, The air is thin- 
ner and colder at high altitudes. The temperature falls 
about 3.3 degrees for every 1,000 feet higher in the air. 
Snow and ice are found on high mountains, even at the 
equator. The highlands of Ecuador and Colombia in 
South America and those near the equator in Africa 
have cool climates. Although the temperature 1s lower 


Map of the World, Showing the Principal Kinds of Climates Found in Various Countries 


at high altitudes, the sunshine is more intense. There is 
less air at high altitudes to absorb the sunshine before 
it reaches the earth, 

Winds help determine the climate. Variations in the 
temperature of different parts of the earth’s surface cause 
the air to circulate. Large bodies of water tend to 
store heat. For this reason arrangement of land and 
water areas into continents and oceans has an important 
effect on the circulation of the air. Winds often travel 
over certain definite routes. These routes are like high- 
ways on the land. Cold air moves along them from the 
polar regions and meets the warmer air moving toward 
the poles from the lower latitudes. The warm air moves 
into colder regions and makes them warmer, while the 
cold air moves to warmer regions and cools them. These 
bodies of cold and warm air move in turn over the land 
of the middle latitudes. Consequently, the weather is 
first warmer and then colder than is normal for the 
time and place. The difference in temperature between 
the bodies of cold and warm air is greater in winter than 
in summer. For this reason, the temperature in winter 
is much more variable. 

Moisture. The air always contains moisture. This 
moisture comes through evaporation from the ocean and 
other bodies of water. Plants also give up water vapor 
to the air. The warmer the air, the more moisture it 
can contain. There is usually much moisture in the air 
in hot regions and less moisture in the air in cold regions, 
The air is also in continuous motion. Sometimes it flows 
from over the sea to the land, and at other times it moves 
from over the land to the ocean. Part of the moisture 
that evaporates from the oceans is carried to the interior 
of continents. 

As water vapor is carried upward in the moving air, 
it condenses and forms clouds. Then some of it falls as 
rain or snow. In order for rain to fall, there must be 
water vapor in the air and the air must be cooled so the 
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vapor will condense. See RaıN (How Rain Falls). 

The amount of rain that falls over the earth during a 
year varies from less than one inch to more than g00 
inches. There is moisture in the air over the driest des 
erts in warm countries, but there is no way to cool the 
air so that the moisture will fall as rain. On the other 
hand, the cold air over land in the high latitudes con- 
tains very little moisture, and even when it gets much 
colder little rain or snow falls. 

Water is necessary for all life, Plants depend upon the 
moisture in the soil for their water supply. Plants need 
more water in summer and in hot climates because they 
lose more moisture to the air when it is hot and there's 
much sunshine. In the northern part of the u 
States, plants use less than 20 inches of water ina уч 
In southern Florida and southern Texas they need P 
than 50 inches of rain a year, and in parts of southe! 
California more than 60 inches. 


Kinds of Climates 


We cannot tell whether a place has а dry SURE 
climate by merely knowing the amount of rainfall. ks 
also have to know whether the rainfall is more MC 
than the plants in that place need. Where En overt 
falls than the plants need, the surplus water i B 
the ground, forms streams and rivers, and ы 209 
to the sea. Such а place has а rainy аша we 
climate less rain falls than most plants need. en 
no permanent rivers and the rain that falls 
drain into the ocean. 

If the rainfall is very much more than the 
use, the climate is called superhumid. If a lite 
falls than the plants can use, the climate is са 
If the rainfall and the water needs of plants 
the same, the climate is subhumid. If less rain 
the plants could use, the climate is semiartd. 
very much less rain than the plants need, t 


plants can 
more rain 
Jed humid. 
arc about 
falls than 
If there 5 
he climate 


E PV VCLUVVNIE ЛАГ O ОК LIVES 
HOT LANDS 


Where the summer are cool, low forests of evergreen 
trees are found, and the climate is called taiga. Where 
summers are cold, there are no forests, and only mosses, 
shrubs, and lichens grow. This kind of climate is called 
tundva. At the poles of the earth, and on the highest 
mountains, the temperature never rises above freezing 
for more than a few days in the year, In these places, 
the surface of the earth is covered with snow and ice, 
and no plants grow, This is the climate of perpetual frost. 

The castern part of the United States has a humid 
climate. A belt of subhumid climate extends from north 
to south through the middle of the country. The western 
part of the United States has a complicated climate 
pattern, Most of the area has a semiarid climate. There 
are small desert areas with an arid climate. In the moun- 
tains there are zones of subhumid and humid climate. 
Taiga and tundra are found in the higher mountains. 
A narrow band of superhumid climate extends along 

‘The soils of humid and superhumid climates are not 
too fertile. The excess rainfall keeps on removing some 
of the plant food in the soil and jit down to the 
ocean. In climates where the rai 1 


humid climates. 

The humid climate has been favorable to man 
throughout history. Wild animals that could be used for 
food lived in the forests. The forests also provided fire- 
wood, and wood for making shelters, tools, and utensils. 
Trees could be cut down and the cleared land could be 
used for growing crops. Water was abundant in these 
areas and the streams served as natural highways. In the 
superhumid climates, especially those near the equator, 
the rain forests grow so fast and are so thick that it is very 
difficult to clear the land to grow crops. Molds, bac- 
teria, and the other small living things that cause dis- 
ease grow very well in hot superhumid climates favor- 
able for their growth. Living conditions in the hot 
jungles are also favorable for the insects that carry dis- 
ease from one person to another. 

In modern times farmers have successfully settled in 
both semiarid and subhumid climates. They dug wells 
to get water. They brought in lumber and other sup- 
plies from humid regions. The subhumid climates have 
proved to be the most productive of all. They now pro- 
vide a large share of the world’s food. In semiarid cli- 
mates crop yiclds are low unless irrigation is used. With 
irrigation, desert lands are very productive and may be- 
come densely settled. The great civilizations of Egypt 
and Babylonia developed with the aid of irrigation in 
arid climates. 


How Climate Affects Man 


The human body can be comfortable only within a 
very narrow range of air temperature. The skin tem- 
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ture of the body is normally about 9r 4*F. W 
cape uses food it produces heat This hive Me. 
lost in the air or there will be a dangerous rise is he 
body temperature. The upper limit of skin tempera, 
for comfort is about 97 degrees and the lower Esie a 
about 82 degrees. Мап can warm the ай of cold di 
mates by means of fires and protect his body by meas 
of heavy clothing. In the tropics all races of men wif 
some discomfort. Some investigations indicate thst фе 
rate at which human beings grow is slowed dows be 
high temperatures because the body cannot обес 
get rid of the heat it produces. Climate also seem m 


have an effect on disease. Clim.:'- is one of the Gems 
that has influenced the grow! of civilizations ssi 
their decline. Today, men are tr. ing to control clim 


History of Climate 


The climate has changed during the history of the 
earth. In the Arizona deserts th: rc are petrified tusks 
of large trees that must have crown there when the 
climate was humid. Duting the Ice Age the climate 
grew colder and glaciers came down from the north ove 
parts of the United States. Beds of coal formed fom 
plants are found in Antarctica and in Spitsbergen nex 
the North Pole, where plants cannot grow today. Вар 
land had many vineyards a thousand years ago, but the 
climate is too cold to raise grapes commercially today. 
The climate may have changed from time to time in he 
last four thousand years, but, in the long run, the worl! 
does not seem to be getting hotter or colder, drier a 
wetter. 1 

In recent years the climate of some parts of the United 
States seems to have become warmer, Winters are notar 
severe as they were during the Civil War, according & 
available records. But it should be remembered thst 
weather records were not nea:ly as accurate am 


thorough then as they are now. C. Wanaen Torx 
Related Articles. See the sections on climate in the ал" 
ous state, province, country, and continent articles, 


as ALABAMA (Climate). See also the following articles i& 
Wortp Book: 


Acclimatization Frost Snow , 
Air Geography Snow Line 
Altitude Glacier Sun 
Antarctica Latitude Temperature 
(Climate Meteorology ‘Tropics 
Arctic (Climate) ^ Ocean Currents Tundra 
Cycle ole Weather 
Environment Rain Wind 
Equator Season Zone 
Outline 
1. What Determines Climate к. 
‘Temperature р. ушш 
В. Large Bodies of Water E. Mo 
С. Altitude 


11. Kinds of Climates 
Ill. How Climate Affects Man 
IV. History of Climate 


Questions 


How do large bodies of water affect climate? 

What is the origin of the word climate? КӨР, 

Was it ever warmer near the South Pole than е, 

Do plants need more rainfall in warm than ® 
climates? И thou 

1з England colder or warmer now than it was @ 
sand years ago? 


is a form of expression їп which 
Каз is arranged in the rising order of their 
Ee The term comes from a Greek word mean- 
EA famous cx umple of a climax is the brief 
eat made by Julius Caesar to the Roman 

I conquered.” 
duces a striking effect in the art 
American orations contain some 
liar one appears at the end of 
res: “°... that government of 
, for the people shall not perish 


mach 


site of climax, with ideas ar- 
important comes first and the 
з arrangement ordinarily makes 
se weak, and «s a rule should be avoided. But 
0 uce cffect of humorous sarcasm. 
often deliberaıcly use it for this purpose. An 
E of anticlimax is: 
the most wonderful girl in the world! There їз 
Î dark and subılc charm of Cleopatra, the golden 
of Helen of 1 roy, and the purity and gleam- 
e strength of Diana the huntress. She can 
THEO С, Lippert 
G $ DOME is the highest peak in the 
okies and in Tennessee. The 6,642-foot-high 
| rises on the 1 cnnessee-North Carolina bound- 
К 35 miles southeast of Knoxville. For loca- 
© TENNESSEE (color map). The Clingmans Dome 
а favorite resort region, with a variety of plants, 
ms, and wooded mountain scenery. Perhaps 
Wt spectacular trip in Great Smoky Mountains 
nal Park is the climb from Gatlinburg, Tenn., past 
ра Gap to Clingmans Dome. E. Wittarp MILLER 
is a part of a hospital where medical care is 
those who do not need to stay in the hospital. 
ents can go to the clinic for treatment and then 
. Clinic also means a place where patients 
ervation and treatment by a group of doctors 
Am practicing medicine together. Another mean- 
The term is a place where medical students watch 
tion and treatment of patients. A dry clinic 
re in which students are taught by means of 
lions of cases, without being shown the actual 
See also Mayo CLINIC: BENJAMIN F, MILLER 
ER. See CEMENT AND CONCRETE (How Ce- 
‘is Made). 
ER-BUILT VESSEL. See Sure AND SHIPPING 


that the m 
pant last. 1 


). 

CUNTON, DE WITT (1769-1828), an American states- 
Promoted the building of the Erie Canal. As early 
he advocated building the canal. He served as 
Commissioner during the early years of its con- 
| potion. The canal was completed in 1825, while 
ү governor of New York. See Erte CANAL. 
pre was bom in Little Britain, N.Y. He was 
е from Columbia College, and then studied 
Че served as private secretary to his uncle, George 
în, then governor of New York. He developed а 
28 interest in politics. In 1797, he was elected to the 
_ sembly, and in the following year, he served in 
le senate. In 1802, Clinton was sent to the United 
nate to fill a vacancy. The next year, he re- 
“dis seat to become mayor of New York City. He 
: from 1803 to 1815, except for two short 


CUNTON, SIR HENRY 


interval when be ened 
in the New York Senate 
and was Бєшштыым gov- 
emor of the state. 1а ı12 
Clinton was an unsaon 
ful Federalist caextatatr toe 
President. of the Unised 
Staes. Не served æ gow- 
ano of New York from 
1817 w 183: and fom 
1825 to 1828. During his 
governonhip, а school ey» 
tem was established. Chin- 
ton helped to found the 
New York Historical So- 
ciety. М, В. Hames rma 
CLINTON, GEORGE (17391812), an American sates 
man and soldier, served as Vice-President of the United 
States from 1805 until his death, He served under two 
different Presidents, Thomas Jefferson and James 
Madison. Only one other vice-president, John С. Cal- 
houn, shares this record (see Carnoux, Jons С), 
Clinton also served as 
the first governor of New 
York. He was elected in 
1777 after New York's 
constitutional convention, 
and won re-election six 
consecutive times, a record 
that still stands. Clinton 
strongly believed in states’ 
rights, and at first opposed 
New York's ratification of 
the United States Consti- 
tution, Under the name 
“Gato,” he published sev- 
eral letters against 
tion of the Constitution. 
Alexander Hamilton started The Federalist papers 
largely to answer Clinton's objections (sec HAMILTON, 
XANDER). 
ect sd born in Little Britain, xp He served as 
ieadier general in the Continen’ rmy in 1777. 
u ge ux member of the New York Assembly and 
the Continental Congress. lavvo О. WILLA 
CLINTON, SIR HENRY иа yv as — 
mander in chief of the British Army for four years eur 
i i ‚ War. He evacuated Philadelphia 
с ENT 0 and retreated to New York 
for almost two years. Then 
in 1780 he invaded South 
Carolina and captured 
Charleston. He retumed to 
New York, leaving Lord 
Cornwallis to command in 
the South. After Corn- 
wallis surrendered in 1781 
at Yorktown, Clinton re- 
signed. He was blamed for 
Cornwallis’ defeat. Clinton 
was born in Newfoundland. 
See also CORNWALLIS, 
CHARLES. W.B. Wilcox 


Brown Bree 


George Clinton 


Sir Henry Clinton 
Brown 


Bros. 
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cuo 


QUO was the goddess of history in Greek mythology. 
See Muse 

CLIPPER SHIP was а fast, slender vessel developed by 
American builders during the 1830's and 1840's. They 
were modeled along the same trim lines as the саліст, 
smaller “Baltimore Clippers," swift vessels developed 
on Chesapeake Bay. The name clipper came from the 
way these vessels “clipped off” the miles. 

‘The clipper ship had high masts and many large sails. 
Its overhanging bow curved in from a sharp point for- 
ward. African slave traders and dealers in tea and 
opium from China found the fast clippers ideal. They 
also were fine for carrying wool and gold from Australia. 
Clippers carried many gold-rush passengers to California 
in 1849, and were used in transatlantic passenger trade. 

The Rainbow, designed by John W. Griffiths and 
launched in 1845, was the first clipper ship. Other fa- 
mous clippers included the Sea Witch and Cutty Sark. 

Most shipbuilding experts consider Donald McKay 
of New York City the most famous builder of clipper 
ships. His ships included the Flying Cloud, Stag Hound, 
Lightning, Sovereign of the Seas, and Great Republic. When 
launched in 1853, the Great Republic was the largest 
sailing ship in the world. It weighed 4,555 tons, had a 
length of 325 feet, and carried а 130-man crew. It was 
designed to travel 20 knots with full rig. 

Some typical fast clipper trips included 12 days and 
9 hours across the Atlantic Ocean; 89 days and 8 hours 
from New York City around Cape Horn to San Fran- 
cisco; and a 24-hour day's run of 436 nautical miles by 
the Lightning off the Irish coast on its maiden voyage in 
1853. No steamer surpassed this run for 30 years. 

Windjammers, designed to carry larger cargoes at 
slower speeds, gradually replaced the graceful clipper 
ships in the late 1800's. They were square-hulled ships 
made of iron and steel. 

In aviation, certain types of transocean passenger 
airplanes are called clippers. WILLIAM W. ROBINSON 

See also ArrPLANE (color picture, Airplanes That 
Made History) SHIP AND SHIPPING (color picture, 
Early Ships). 
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CLIPPERTON ISLAND is an isolated atoll in the so 
east Pacific. It is 750 miles west of Acapuleo, М * 
and 1,300 miles northwest of the Galapagos [rm 
Spanish explorers discovered the island, but it is names 
for John Clipperton, an English pirate who made Pm 

uarters. It now belongs to France. In 194%, he 
United States Navy occupied Clipperton Island бе the 
duration of World War I1. Боем Н, Bavan, у, 

CLIPPING BUREAU. See Press Cupping Bose 

CLIQUE, cleek, is a small, informal group of penes 
that appears within a larger group. Clique memes 
usually cultivate attitudes of separateness, and oli 
of superiority, toward non-clique members, Sometiss 
cliques limit their activities to friendly exchange 
the members. But a clique may seriously interfere wi 
the smooth operation of the larger organization. It may 
even overthrow the organization's leaders through vas. 
ous kinds of intrigue. Јони Р. Come 

CLISTHENES, See CLEISTHENES. 

CLIVE, ROBERT (1725-1774), Baron Сик œ 
Plassey, a military and adininistrative genius, was 
largely responsible for giving Great Britain its empires 
India. The East India Company governed the Brith 
colonies east of the Cape of Good Hope. The Fress 
and British trading companies were struggling for os 
trol of India. 

Clive began his military career as an ensign in 
in 1747. In 1757, at the battle of Plassey, he 
50,000 Indians with 3,200 men, and established 
supremacy in India. He went back to England in t 
and entered parliament. Later he returned to 1 
where he gained the allegiance of the Mogul 
reorganized the army, and reformed the civil 
tration. He re-entered parliament in 1767. In 
parliament investigated the East India Company 
found that Clive had made a fortune, but that he 
render great and meritorious service to his county. 
Clive ended his own life the next year. 

He was born in Shropshire, England. He joined 
East India Company when he was 18. Снлвиз F. 

See also East INDIA Company. 

CLOACA MAXIMA. Sce Forum, Rowan; R 
(How the City Looked). 


THE CLIPPER SHIP 
UNDER PLAIN SAIL 


ad 


1 Flying Jib 20 Mizzen-teposit 

2 Jib Staysol 

3 Fore-topmast 21 Mizzer-toy™ 
Staysail К Staysoll 

4 Foresail 22 Mizzen Sol 

5 Lower Fore-topsail 23 Lower Мше 

6 Upper Fore-topsail Topsoil 

7 Fore-topgallant Sail Upper Mizzen 

8 Foreroyal 24 Торгой 

9 Fore-skysail 25 Mizzer tops 

10 Main-topmast Sail 
Staysail NET. 

11 Main-topgallant 26 Mizzen 
Staysail 27 Mizzen 

12 Main-royal Staysail 28 Spanker 

13 Mainsail 29 Boom 

14 Lower Main Topsail 30 Stern 

15 Upper Main Topsail 31 Bow 

16 Main-topgallant Sail 32 bowel 

17 Main Royal 33 Foremost 

18 Main Skysail 34 Mainmast 

19 Mizzen-topmast RE 


Staysail 


french Clock of about 1770 had 
i hand to show the days of the week. 


An 
: pe Clock has a dial made 
emble the dial of a telephone. 


CLOCK is an ; 
Ee шинен used for dividing the day and 
the Еа ` periods of time. The first clocks were 
Жоп, the T hadows of trees. When the shadow was 
mon Whe e could tell the time of day was near 
ly was either маши: were long on either side, the 
OWS of a tree i ginning or ending. Watching the shad- 
eM to the making of the first sundial. 
Be ight. the шеше time on cloudy days or during 
his clock was е ог clepsydra was developed. 
t was also ae in China three thousand years ago. 
Ше Romans There to the Egyptians, the Greeks, and 
ut all of them се weremany forms of the water clock, 
tome ber iui е orked about ће same way. Water or 
Mother, The am was made to run from one vessel to 

td to mark са of water that flowed could be meas- 

passing of time. 


A French Clock of Gilded Bronze had 
a statue of George Washington on il, 


Metropolitan Museu 
The Electric Clock uses a tiny motor instead 


of the complex mechanism of other clocks. 


m of Art; Bell Telephone Company; Ge eral Electric С 
An American Banjo Clock with 
о pendulum was made obout 1815. 


In the 1300's Henry de Vick invented a clock which 
contained many of the important parts of the modern 
clock. It had wheels, a dial, and an hour hand. By 1700 
a pendulum, a minute hand, and a second hand had 
been added to the clock. Since then the essential prin- 
ciples of clocks have not changed. Styles may vary, аз 
in the tall grandfather clocks or the smaller mantle 
clocks. Clocks have become lighter and keep better 
time. Many modern clocks run by electricity. 


Parts of a Clock 


The essential parts of a clock are a set of wheels and a 
weight or spring which moves the wheels. The front of 
the clock contains a face and a set of hands whic h point 
out the hours and minutes. Before a clock can be made 
to run, it must be wound, In a clock which moves by 
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INTERESTING AND UNUSUAL CLOCKS 


Metropolitan Museum of ж 
A 200-Year-Old French Traveling Clock has a carry- French Clock of the 1700's had German Clock of the 1500) 
ing case. The sturdily built clock was ideal for travelers. rotating bands instead of a dial. was made of gilded brome 


the energy produced by a falling weight, a chain or cord run faster. If the pendulum weight is lowered the pendu- 
must be wound around a barrel or drum. As the weight lum swings more slowly and the clock runs more slowly 
falls, the drum turns. By means of gear teeth, the drum One wheel turns around once c › hour, and carries 
causes a small wheel, attached to a large wheel to turn. the long minute hand with it. The hour hand is moved 
This large wheel turns a small toothed wheel attached by turning a small wheel with six teeth against a large 
to still another larger wheel. A device called an escape- wheel with 72 teeth. Every time the small wheel re- 
ment is connected to this second large wheel to keep the volves, the large wheel which moves the hour hand 
weight from falling too fast. This curved piece of metal moves one twelfth of a complete turn. Thus the minute 
has hooks called pallets on each end which fit into the hand turns twelve times while the wheel which moves 
second large wheel. The pendulum, as it swings from Ње hour hand turns around once. 
right to left, permits the second large wheel to move for- Spring Clocks. Clocks using only weights and pendu- 
ward one tooth at a time as the device is tilted from side lums were made for hundreds of ycars. This required 
to side. The pendulum’s swing is used to regulate the that the clock remain in an upright position. Finally it 
speed at which the wheels of the clock turn. The speed was discovered that a small steel spring would provide 
of the pendulum can be increased by moving its weight enough energy to turn the wheels of the clock and thus 
upward to shorten its pendulum. This makes the clock permit the weight and the pendulum to be done away 
with. Spring clocks use a balance w heel instead ofa pen- 
dulum to keep the wheels within the clock mechanism 
ESCAPEMENT tuming at an even rate. A balance wheel turns first in 
one direction and then in the opposite direction. A 
small hairspring attached to the wheel provides a coun- 
terforce which sends it backward. Small clocks and 
watches use a mainspring to provide the energy 10 mn 
them. In order to operate such a clock, the spring ms 
be tightened or wound. Some clocks have springs that 
need to be wound only once every eight days. One 
special type of clock can run 400 days with one winding: 
Striking Clocks. The part of a clock that strikes the 
hours is separate from the part that keeps time. Many 
of the early clocks had no hands to point out e 
hours. The escapement principle mentioned | m 
was used to strike a bell or gong. People told tm’ \ 
listening to the number of strokes of a bell. The wo 
clock is closely related to the German word Glocke a 
the French word cloche, which both mean bell. " 
'The bell on a striking clock is struck by a Вай 
which is connected to a weight or spring which mo" а 
the hammer at certain times. Some clocks have s 
mers which strike a series of chimes. Others, such as 7 


' тор f figures ШП 
famous clock at Strasbourg set а group A T ae 


PENDULUM WEIGHT 


PENDULUM T ы т 1 
found in other European cities. They al 


early clockmakers were much more interested in 
complicated clocks that moved figures and 


Front and Side Views of the Mechanism of a Clock other tasks, than in telling time accurately. 
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Cuckoo clocks have small wooden birds that come 


f he clock anc stle the hours. Alarm clocks have 
“ing devices which sound at any desired time. 

Electric Clocks. Son s depend for their 

ower on an alternating current of electricity. This cur- 

P er vibrates at an even rate of sixty times per second, 

ch serves to keep the clocks exactly on time. А num- 

ber of different clocks in different places also may be 


kept on the same time by a central electrical control. 
This is done by sending out a current which is timed 
1 the pendulum of the master clock. The swinging 
pendulum co ols electrical impulses which keep 
к wheels of the other с locks moving properly. 
Ап atomic clock was developed by the National 
Bureau of Standards in the late 194075, to measure time 
i frequency. It is a large electric clock with an atomic 
attachment that acts as a 
governor, or regulating con- 
trol, for the works. The 
clock is so accurate that 
in 15 years it will gain 
or lose only about one sec- 
ond, Microwaves passing 
through a metal tube of 
ammonia gas tune the 
atomic clock to the fre- 
quency of the ammonia 
atom. See ATOMIC CLOCK. 
Naval Observatory 
Clocks in Washington, 
D.C. are extremely ac- 
curate. They furnish the 
standard time for the en- 
tire country. The clocks are 
kept in underground cham- 
bers and in direct contact 
with solid ground. They 
are protected by glass cylin- 
ders and regulated by 
slight changes in the pres- 
sure of the surrounding air. 
These clocks have special 
pendulums made of nickel- 
steel alloy that can with- 
stand changes in tempera- 


ARTHUR B. SINKLER 


Ü 


The Metropolitan Museum of Art 
An Old Grandfather Clock, 
made in Roxbury, Mass., has a 
long pendulum enclosed in the 


№ 
ll, oblong, wooden case. ture, 


Related Articles in WORLD Book include: 


Astre 
у Horology Time 
Affect Astronomy Hourglass Watch 
fno Our Lives) Pendulum Water 
dd Sundial Clock 


coe See ENAMEL (Decorative). 
Monastery di LOLS tur, is the domestic courtyard of a 
is also cma JOD the church. Sometimes the name 
the ше for the monastery itself or for 
open off th USES surrounding the courtyard. Rooms 
Sacristy s en Nearest the church would be the 
or study ed the acred utensils are kept. Others are 
calefactor nd recreation, such as the library and the 
implies aes warmed room.” The parlor, as its name 
many in F speaking, which was not permitted in 
ness in the A a monastery. The monks transact busi- 
йогу, is б "арії house. А room for eating, called the 
the се. regularly on one side of the cloister, with 
en and pantry beyond. A long open dormitory 


The Metropolitan Museum of Art 
The Cloisters, in Fort Tryon Park, N.Y., have been reconstructed 
from the ruins of ancient European cloisters. 


provides sleeping space on the upper floor. Rows of 
arches on columns (arcades) support the roofs of the 
walks. The open space, or garth, in the center of the 
courtyard contains a garden and a well. 

See also ARCADE; MONASTICISM. 

CLOISTERS. See METROPOLITAN Museum OF Акт. 

CLOSED CIRCUIT. See ELECTRIC CURRENT (Electric 
Circuits). 

CLOSED SEASON. See GAME. 

CLOSED SHOP is a workshop or an industry in which 
only members of a labor union may be employed. In 
some closed shops, the union supplies all employees. 
When employees must be replaced, or new ones are 
needed, the employer obtains them through union head- 
quarters. In other closed shops, the employer hires nis 
workers, but new employees must join the union within 
a certain time. In a preferential union shop, an employer 
gives preference to union members when hiring workers. 
He hires nonunion members only if no union members 
are available. See also LABOR (The Federal Govern- 
ment); OPEN SHOP; Union SHOP. 

CLOSURE shuts off debate in a legislative body. A 
legislature may vote to effect closure, generally by a 
two-thirds vote. Free and open debate is necessary in a 
democracy in order to reach sound decisions and to pro- 
tect minority groups. But, if debate is unlimited, a 
minority of the legislature may prevent it from taking 
any action at all simply by continuing to debate. See 
also FILIBUSTERING. Epwarp W. CLEARY 

CLOT. See BLOOD (Blood Clotting); ANTICOAGULANT; 
COAGULANT; FIBRIN. 

CLOTH. See TEXTILE; Соттох (Making Cotton into 


Cloth). 
CLOTH OF GOLD, FIELD OF THE. See FIELD OF THE 


Сготи or GOLD. 
CLOTHES DRYER. Sce LAUNDRY; APPLIANCES. 


CLOTHIER'S BRUSH. See TEASEL. 


г 
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ESKIMO HUNTER 


HALLOWEEN COSTUME 


HAWAIIAN MUUMUU 


GUATEMALAN INDIAN 


R. Harrington, Three Lions; Harold Lambert; Н. Armstroi 
de Nemours & Co.; Hawaiian Visitors Bureau; Paul's Р! 


CLOTHING. Suppose you asked several friends to 
list the things they need most. You would find that all 
their lists would include three important things—food, 
shelter, and clothing. Man cannot live anywhere with- 
out food, In most parts of the world he could not live 
long without some sort of shelter. People who live in 
cold regions must have clothing to stay alive. But even 
people who live in sunny regions require clothing. 

How have people come to feel that they need cloth- 
ing as much as food and shelter? Scientists find some 
answers to this question by studying primitive tribes 
that live today much as cavemen did thousands of years 
ago. For example, Charles Darwin, a British scientist, 
sailed around the world taking notes on the customs of 
various peoples and learned some surprising things 
about clothing. In Tierra del Fuego, a cold region at 
the southern tip of South America, he saw some people 
who did not wear clothing in spite of the cold rains and 
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CLOTHING 


AROUND THE WORLD 


PERUVIAN FESTIVAL 
COSTUME 


CONSTRUCTION Wohn 
PROTECTIVE CLONE 


INDIAN CHIEFTAIN MEXICAN CHARRO 


MEXICAN 
BULLFIGHTER 


Gendreau; E. 1. 09 ve 
Wheeler Publishing © 


sleet. He offered them some bright fabric, and ad 
amazed when they tore it into rags and утар 
rags around their heads. They were less interest’ д 
“dressing” than in “dressing up." 1t was their EY : 
to wear bits of things for decoration. But wearing € ohn 
ing as we do was not one of their customs. 
As you look around you, it is easy to sec h 
influences everyone. One woman passing you 0 
street may wear a dress, high-heeled shoe and a o 
hat. Another may wear a blouse and a skirt, a 5? 
her head, and a pair of walking shoes. Both 
thing on their heads, their bodies, and the 
the details of their clothing arc much RESI 
woman with the feather hat and the high-heele ay be 
is perhaps going to a concert. The other woman n inh 
going to the grocery store. In such ways: custom "i 
ences what we all wear on different occasion", i 
usually feel uncomfortable if we violate custom ^^ 


ow custos 


{on 


wear some 
ir feet. But 


ай 
L 
FRENCH DANCER 
FROM TARASCON 


- 


WST AFRICAN WOMAN 


BEDOUIN WOMAN 


Keystone; 


Tourist Assn.; 


wd Кери ty dress to school, for example, 
Nue blue jeans i 5 6i and out of place. And a boy who 
Bs also a ‹ irch would also feel out of place. 
countries m E гош county. to country. In most 
Nen wear. Bat Pese differ from the clothes that 
Bally alike. Mer skimo men and women usually dress 
tin parts Aie 28 E United States wear trousers. 
Weat clothing fas ‘ar East and in Scotland, men often 
omen in s Ü eg more like dresses or skirts. 
in But in the mae States usually wear dresses or 
 АгаЬ women ras ie women wear trousers every 
ave their homes aes veils over their faces when they 
Atta, itis the m à ut among the Tuaregs of northern 
fan tell where a aN ho veil their faces. Sometimes we 
Осе also усе is from by his clothes. 
Ving. و‎ ee п us what a person does for a 
ae М: omen wear large felt hats and high- 
any railroad engineers wear striped blue 


LAPP HERDER 


THAILAND DANCERS 


foils заана 


JAPANISE KIMONO 


PHILIPPINE SERPENTINA 


Kimura, Pix 


tone; James Sawders; Sovfot 
Век Star; Trie 


H. Armstrong Roberts; Leven’ Star 


caps. Nurse: bus drivers, airplane pilots, and filling- 


station attendants all wear spec ial types of uniforms 


Kinds of Clothing 


Many clothing customs began for good reasons. Most 
are based upon either a need for protection ог а desire 
for decoration. As a result, most clothing can be divided 
into (1) protective clothing or (2) decorative clothing. 

Protective Clothing. Scientists believe that prehis- 
toric man did not mind severe heat or cold. But today, 
most people dress partly to protect themselves. 

In cold climates, people wear warm garments made 
of wool and fur and closely woven fabrics They fre- 
quently wear a great deal of black. Black clothing helps 
keep the bodies of people warm, because this color 
absorbs the rays of the sun. 

But in warm climates, people often wear white be- 
cause it reflects the hot rays of the sun and makes them 


531 


CLOTHING MATERIALS 


Dressmakers often trim clothes with feathers ond shells. 


کے 


Wool, hides, and animal hair 
ore used to make material. 


Linen fibers from flax have Furs and hides of wild animals 
been used since ancient times. таке warm suits in the North, 


The clothing industry has developed many synthetic materials. 


feel cooler. They also wear clothing of a бу 
weave, such as cotton or linen cse materialis 
perspiration and admit even a slight breeze, The p 
wear sandals, and their large, light hats of suae 
as sunshades. Some persons mus: choose clothing t 
tect themselves against both heat and cold. The р 
of the Arabian deserts wear flowin: garments that 
their bodies from the fierce sun aid blowing sad di 
ing the daytime. At night, the ie garments р 
their bodies against the cold. 

In most temperate climates, cople wear diff 
kinds of clothing during cold hot seasons, 
keep sweaters handy for cool surn:: cr nights, and eg 
shirts or dresses for warm fall day 

Certain kinds of work also rc forms of protea 
clothing. А soldier of today doc- not wear the bg 
armor of the knights of old. P: may wear a 
or plastic helmet. Welders wear 'tective visor 9 
their faces. Foresters and lum» n wear heavy be 
and trousers to guard against xı. kes and thomi 


pilots wear antigravity suits to protect them 
sudden changes in air pressure. Men in outer space 
wear special suits and helmets for protection, 


Decorative Clothing. People like to beautify 


their most useful clothing. New styles and fashions a 


designed to make clothes mor attractive, Swed 
dresses, suits, and even raincoats and snow boots ei 
in gay designs and colors. Many «omen wear ex 
furs for beauty rather than for warinth. The mosta 
outfit is more satisfying if it is becoming to the we 

Some kinds of clothes are largely decorative. 
of the costumes that you wear (ог a Halloween р 


or in a play. They may copy clothing that people af 
another country wear for protection. But for you thee 


clothes are just decoration. Clubs and lodge groups 
have uniforms that they wear to conventions of me 
ings. School bands, pep clubs. and majorettes 
bright and easily recognizable uniforms. Football 
forms are designed to be both protective and d 


Sometimes the members of a religious group conim 


to wear clothes like those worn when the group 
founded. For example, the Mennonites have wom 


same kind of dark, severe clothes for more than : 


hundred years. Roman Catholic bishops and 
bishops wear ceremonial attire that dates back to 
Byzantine Empire, 1,000 years азо. 


Clothing Materials 


Sources. Thousands of years ago, men did not 
to decide what to wear each day. They probably 
the same thing every day—an animal skin ê 
around their shoulders or hips. It was a long time 


they thought of cutting an animal hide into the shape 


of slecves, yokes, and trouser legs. 


The earliest people were nomads who roamed Ux 
countryside looking for food and shelter. Some 9 


torians think these nomads paid little attention 10" 
clothing. When people began raising crops, they 
to stay more and more in one place. Soon they ш 
two discoveries: how to make thread, and how 10 
thread into fabric. Some authorities think that ре 


Felt is wool that has been dampened, pressed to 
and allowed to shrink until it forms a dense, 
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have mà 
felt before they thought of weaving wool into Bo 
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You may have seen a hat, skirt, or tablecloth made of 
5 It was probably not hemmed, but simply cut off 
hears. It did not unravel because it was not woven 
A woven fabric will eventually unravel if it 


{ threads. 
s not hemmed 

" You have probably let a yo-yo dangle on the end of 
ies string, watching it w hirl and twist the cord. In such 
em wool. hair, or plant fibers were twisted into thread 
w the earliest methods. The dangling stick that twisted 
the thread was called the spindle. The fixed stick to 
which the mass of fibers was fastened was called the 
Staff. Women are still sometimes called “the distaff 
ade,” because they did the spinning. Of course, it has 
been many years since the average housewife made 
thread by hand for her family’s clothing. See SPINNING. 

We have a great variety of fabrics today. But there 
am still only three important methods of making 
fabrics. Felting and weaving are the oldest. The third 
method is knitting. See FELT; KNrrrING; WEAVING. 

One of the earliest plant fibers used to make fabric 
was linen, Linen thread is made of long fibers from the 
stalk of the flax plant. Linen is still considered one of 
the finest and most durable materials. 

Other major materials for clothing are as ancient, 
or nearly as ancient, as felt, linen, and wool. At first, 
men wore clothes made of the uncured hides of fur- 
bearing animals. ‘Then they began to scrape and cure 
hides to make leather. Eskimo women still chew animal 
skins to make soft leather. In Africa, the Masai tribe 
depends on its cattle herds for leather used in clothing, 
as well as for food. Cotton is the fluffy, white substance 
that bursts from the cotton boll when it is ripe. It was 
first cultivated about 5,000 years ago. Silk was made 
long ago. For hundreds of years, the Chinese jealously 
guarded their secret of how to spin silk. 

Many primitive peoples have worn plant fibers, 
leaves, or grasses without weaving them. The Hawaiian 
hula skirt made of ti leaves is such а garment. Some 
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tribes have made garments from the inner bark of wild 
fig trees. They separate the bark, soak it, then pound 
it into a paperlike substance. We may smile at the idea 
of wearing wood. But some of our synthetic, or man. 
made, fabrics are made of wood or wood pulp. Most 
of us have also worn crepe-paper costumes on special 
occasions. They were handsome while they lasted. but 
not strong, Some scientists foresce a time when a dis- 
posable garment of durable paper will be practicable. 
We already have disposable paper handkerchiefs 

In addition to natural fibers for fabrics, scientists 
have developed new fibers from coal, petroleum, glass, 
milk, and wood. Rayon was one of the first synthetic 
fibers. Others include acetate, nylon, Orlon, Dacron, 
and Dynel. Some fabrics are a blend of natural and 
man-made fibers. Blending two or more fibers in a 
fabric is not so new as you might think. Pioneer women 
in America wove a material called linsey-twoolsey made 
from linen and wool (see Linsey-Wootsry), ` 

Uses. Fabrics are important in designing dresses, 
coats, and suits. A designer may sometimes start with 
a piece of fabric and get from it his inspiration for a 
fashion. A piece of bulky tweed in a misty, soft color 
may inspire him to design a sports jacket. A filmy silk 
chiffon may lead him to create a draped party dress. 
Tweeds are excellent for sportswear because they wear 
well, are warm and absorbent, and can be dry-cleaned 
easily. They make pleasing clothes for outdoor wear. 
Silk, on the other hand, is a more fragile fabric. It was a 
court fabric for hundreds of years. Some kings passed 
laws that common people could not wear silk. Actually, 
the ordinary folk in those days could scarcely have 
afforded to buy silks anyway. Many poorer people had 
only one or two outfits in their whole lives. They passed 
clothes on to their children. Clothing almost had to 
wear like iron to take so much use. 
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Belis on clothing were 

pular in Germany dur- 
ing the 1300's. Gentlemen 
went tinkling about the 
countryside with their 
clothes trimmed with hun- 
dreds of tiny bells. 

Black Masks were fash- 
ionable for Englishwomen 
of the 1600's. The women 
wore masks on the strect, 
keeping them in place with 
buttons held in their 
mouths. 

Boiled Leather Shoes 
served as food in China 
during a famine of the 
1500's. 

Brilliant Ruffled Costumes 
were the usual dress of 
noblemen until the 1600's. 
"Today, men tend to dress 
simply and women are 
often teased about their 
many changes in fashion. 
But in early days, men 
wore elaborate costumes, 
while women’s styles were 
dark in color and changed 
little from year to year. 

Buttons on men’s suit- 
coat sleeves no longer actu- 
ally “button.” But they 
once kept a man’s long, 
flowing cuffs out of the way 
when he worked or fought. 

Children’s Clothes were 
neither practical nor com- 
fortable before 1900. Small 
boys dressed like their 
little sisters. Some wore 
long hair and dressy “Lit- 
tle Lord Fauntleroy” suits 
of velvet and lace. 

Gloves were an impor- 
tant part of ladies’ cos- 
tumes in England during 
the 1500's. Queen Eliza- 
beth I owned about 1,000 
Pairs of gloves, some 
trimmed with precious 
jewels. 

Pointed Shoes with tocs 
two or three feet long were 
fashionable for European 
men during the 1400's. 

. Slitsin the backs of men's 
Jackets originally per- 
mitted horsemen to spread 
their coattails while riding. 

Velcro, a sort of sticky 
fastening, made its appear- 
ance in the late 1950's. 
Velcro is made of two strips 
of fabric. One is woven 
with hooklike loops, the 
other with a closer pile, or 
surface. When pressed to- 
gether, they hold securely 
until pulled apart. The 
man who invented this de- 
vice may have taken his 
idea from seeing how cock- 
leburs clung to his trouser 
leg when he walked 
through a field. 
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Iris Brooke, Western European 
Costume, published by George G. 
Harrap & Co., Ltd. 


Bells 


Douglas Gorsline, What People 
Wore, N.Y., Viking, © 1952 


Black Masks 


Ruffs 


United Shoe Machinery Corp. 
Pointed Shoes 
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Velcro 


Today we do not expect to wear a piece of cloths 
so long. The growing habit of yearly changes in doth 
fashions has led designers to use fabrics in experimenti 
ways. A designer of highly styled clothing may S 
make evening dresses of tweed and sportswear of ы Ў 

But designers still find certain textiles attractive "s 
particular items. Felt and other wool fabrics, straw, à 
cotton go into most of our hats. Soft knit goods qr 
leather make shapely, smooih-fitting gloves, Tweeds 
and smooth-faced wools are used in suits, Fur ar 
always popular for coats or coat linings, They may be 
used as they come from the animal, or they may be dyed. 
plucked, sheared, or treated in some other way. Some- 
times fur hairs are woven in a mixture with other fibers 
Cotton, linen, silk, and wool are favorites for dre Se 
And cotton, sometimes combined w itha synthetic, makes 
sturdy, durable clothing that is casy to care for. “Wash 
and wear" clothes appeal to travelers and mothers of 
young children. These clothes can be washed by hand or 
in a machine, dried quickly, and worn immediately 
They need little or no ironing. Manufacturers make a 
variety of clothes in *wash and wear" fabrics. Even 
some men's suits are designed to be washed and wom 
without pressing. Most “wash and wear" clothing is 
made of man-made fibers, or it may be made of thes 
fibers blended with natural ones. 

Stretch yarn, which combines several synthetic fibers, 
is used in making elasticized tights, dancer’s leotards, 
socks, gloves, swimsuits, and ski pants. 


Style and Fashion 


Style in clothes may mean the cut or design of a 
particular garment. Or it may refer to the kind of 
clothing worn during an historical period, such & 
“Grecian style? When we read that someone wore à 
dress in the Grecian style, we know that the dress was 
loose and flowing. It probably was gathered in with 
crisscross ribbon across the bodice and around the waist. 

Style may also refer to dressing suitably for an oc 
casion. Fashion, like style, may mean the line and cut 
of a particular garment, or it may mean the style or 
styles of the present time or of a past era (see Fasmon). 

The most advanced current fashions are called high 
style. Usually, high-style clothes look extreme when they 
first appear. But everybody may be wearing them by 
the next year. 

A fad is a minor fashion that many persons accept, 
sometimes in a spirit of fun. It lasts only а short ume 
Sometimes you will see boys and girls everywhere к 
ing a particular kind of hat or cutting their p 
certain way. Soon the little hats will be thrown ji 
and the hairdo will be changed for a more usual d 

War and peace, prosperity and hard times; кш 
inventions, and many other factors шау infu 
fashion. Take women's trousers. Amelia Bloc 
a leader in the movement for women's rights ited 
created and wore trousers for women in the E 
States (see BLOOMER, AMELIA J.). The baggy ee t 
those she originated still bear the name bonnes б 
failed in her campaign to get women in all parts % 


1930's, a few women wore beach pajama 
loose legs, or knickers, somewhat like Mrs. 


a's bloomers. Many women who worked in factories 
suring World War 1I found that close-fitting garments 
vere safer to wear than skirts. Since then, tapered 
dacks, pedal-pushers, and Bermuda shorts have become 
accepted pants fashions for women. 

A good fashion, w hether a dance dress, a sweater, a 
wit, or slacks, is practical if it meets these tests: (1) 
it answers a definite need for the person buying it; (2) 
и в made of good fabric, and cut and fashioned well; 
and (3) it is attractive on the person who wears it. 


How to Choose Clothes 


Agirl on a budget allowance should save most of her 
money for what are called basic clothes. She will buy 
at least one suit, a coat, a pretty “dress-up” dress, and 
the skirts, blouses, and sweaters that are a schoolgirl’s 
best wardrobe friends. A boy usually invests most of his 
dothing allowance in a good suit, a coat, and sturdy 
school clothes. 

Whatever you buy, you should carefully consider 
three things: quality, color, and style. 

Quality. Whether you have lots of money for clothes 
or must watch every penny, you want to buy clothes of 
good, sound fabrics that can be cleaned or washed 
easily. The label should state clearly that the fabric will 
not shrink and the colors will not run. The wise shopper 
looks inside garments to see that they have ample, well- 
stitched seams and deep hems. She makes sure that the 
hem line is even all around, the buttonholes are neatly 
finished, and no loose threads dangle from the garment. 
She always chooses full-cut clothes that do not look 
tight or skimpy in any place. 

Color is one of the first things you notice about a 
garment. Certain colors have great popularity one year, 
then go out of favor. Others seem to be popular almost 
every year. Red and blue are such colors. When choos- 
ing your wardrobe, you should buy major items of 
dothing—suits, coats, and winter dresses—in colors 
that will be good for a long time. You may buy less ex- 
pensive items of clothing—hats, blouses, and summer 
dresses—in the season's unusual or special colors. 

You should always choose colors that look right on 
jou. A girl who does not look pretty in a bright new 
purple shade should not buy a dress in that color, how- 
‘ver fashionable it may be. Skin color is the most im- 
Portant guide, To find her most attractive clothing 
Colors, a girl should hold samples close to her face and 
choose the most becoming ones. 

A Suitable Style. You must be certain that the way 
û garment is cut is suitable for you. Slim persons can 
ay kier fabrics with brighter or bigger designs than 
B persons can. A plump girl will look plumper 
шу сз Stripes that go around, and slimmer if the 
oa 80 up and down. A wide belt in a color that 

i | with the color of a dress is less flattering to a 

е than a narrow belt of the same color аз the 
tol Gana thin girl may choose a full-skirted dress of 
ЙА “к with a wide, contrasting belt. Her pud 
tne Per sister may pick a slimmer-looking dress of woo! 

Y, With a narrow, matching belt. 
a nee à certain style, look in a full-length mirror 
of the VAY mirror, if possible). Check the proportions 
garments in relation to your figure shape, the 


length i 
еш ш legs, and the height of the heels you will 
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Accessories complete your wardrobe. They include 
shoes, handbags, hats, jewelry, hosiery, neckwear, and 
gloves. Short, plump girls find that small, simple ac- 
Cessories are right for them. Taller girls may choose 
larger, more eye-catching ones, Whatever your build or 
height, you should be sure that your accessories arc 
right for you. Young people look their best when they 
wear very little jewelry. They should have neat hairdos 
appropriate to their ages, and simple clothing. Some so- 
called “junk” jewelry can be fun. But a girl should 
own mostly “classic” jewelry, such as a string of pearls, 
hair barrettes, and charm and bangle bracelets. 

Shoes should be selected for specific occasions. Ox- 
fords, moccasins, or plain flats are good for school and 
casual wear—sneakers, or tennis shoes, for sports. White 
bucks and the ever-popular white saddle oxfords 
have become classics. Moccasins and flats can be more 
colorful as taste and clothes require, But black, brown, 
or tan are basic to every wardrobe. Girls’ basic street 
or dress shoes can be black, brown, blue, or red—or 
white for summer—preferably with little heels. 

A Planned Wardrobe. You may have seen a woman 
go to a crowded closet, look into it in despair, and say, 
“I have nothing to wear." It may have looked to you 
as though she had too much to wear. And you were 
probably close to the truth. A well-planned wardrobe 
includes the right clothes for different occasions, with 
the proper accessories to go with each outfit. A person 
who has a well-planned wardrobe does not need a great 
variety of clothing. A good rule in preparing a clothing 
budget is to list the types of your activities. Then note 
the kinds of clothing that each activity requires. Perhaps 
you already seem to have a number of garments in one 
basic color—blue, brown, or gray, for example. Then 
you may want to build your wardrobe around that one 
color. It is probably one you like and feel your best in. 

Boys and girls in the fifth and sixth grades should 
have several complete outfits for school, enough knock- 
around clothing for active sports, and one or two outfits 
for dress-up occasions. 

As they approach high school, young people need 
more party or date clothes. As they begin to hold 
summer jobs and look toward college or a regular job, 
they need some tailored clothes. Or they may need 
jeans to wear on rough or outdoor jobs. 


How to Care for Clothes 


The handsomest and best-made clothes will not stay 
attractive if you do not take care of them properly. 
With a little practice, caring for clothes can become a 
habit. It takes only a minute to hang up a dress or 
jacket properly. It takes less time to fold а sweater, and 
perhaps five minutes to give shoes a like-new shine. 
'The results may be equal to adding dollars to your 
clothing allowance, because your clothes | will last 
longer. And your general appearance will be improved. 

Daily Care. Every child has heard his mother say, 
*Hang up your clothes!” He has probably wondered 
why she considered it so important. On the other hand, 
many a child has hung a sweater on a hanger, only to 
hear his mother say, “Don’t hang that up!" Most 
clothes must be hung up between wearings to keep 
their shape and freshness. Stores sell special hangers 
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for skirts and trousers, for suits, and for heavy coats. 
Small children can hang their clothes on hangers made 
to fit small necklines and shoulders. But you may have 
noticed that certain soft garments, such as knit sweaters, 
show the marks of hangers or stretch out of shape when 
hung on a hanger. Such garments should be neatly 
folded and placed in a box or drawer. . 

Boys and girls should learn to care for their own 
clothes. For boys, ties are usually the brightest articles of 
clothing. They should be hung up carefully after each 
wearing. Shirts should be laundered after each wearing. 
Girls’ silk scarves that are allowed to get dingy look 
dreary, and dirty gloves are even worse. Set aside draw- 
ers, boxes, or closet sections for certain kinds of clothing, 
and form the habit of keeping those areas in careful or- 
der. If you have to paw through piles of disordered 
clothes to find a certain shirt or pair of socks, many 
clothes that went into the drawer carefully pressed will 
have to be pressed again before they can be worn. And 
too much pressing may shorten thelives ofsome garments. 

Different fabrics require different pressing techniques 
and temperatures. Garments sometimes have special 
pressing instructions on their labels. A good rule is to 
test a small corner of each garment, or perhaps an 
inside seam, before pressing, to be sure the temperature 
of your iron is right. 

Children can begin quite early to care for their shoes. 
Even small boys and girls can learn to smooth white 
polish on their saddle oxfords, to polish and buff their 
moccasins, and to wash their shoelaces snowy white. 
If you have enough shoes, it is better to wear one pair 
one day and another the next. Foot powder keeps shoes 
smelling fresh and clean. Shoe trees or racks help shoes 
keep their shape. Heels should be repaired as soon as 
they show signs of wearing down. Metal taps will help 
keep the soles from wearing out. 

Cleaning. It is well to read all those little tags that 
dangle from a garment when you bring it home from 
the store. It is even better to read them before you buy 
the garment. The law requires manufacturers to tell 
you certain things about each piece of clothing. They 
tell you what fibers the garment is made of and the 
percentage of each fiber that went into it, For instance, 
а sweater may be 50 per cent wool and 50 per cent 
Orlon. The wool gives the sweater a warm, rich texture, 
and the Orlon makes it wash well, without shrink- 
Ing or matting. The tags usually give directions for 
cleaning or washing and pressing. 

Most woolen sweaters can be hand-washed in cool or 
cold water. "They should be Squeezed, not wrung, out. 
Some fabrics, such as corduroy or “wash and wear” 
fabrics, should be left to drip dry without squeezing or 
wringing. Velvet and felt garments can be freshened if 
hung in a steamy room. Hanging them in the bathroom 
after the shower has been allowed to run with hot water 
for a time is а good idea. Some garments that are 
wrinkled after a wearing may lose their wrinkles if 
carefully hung up overnight, You may be able to re- 
move spots from a garment with a cleaning fluid before 
it has to go to a cleaner's for a more thorough cleaning. 

Suede pocketbooks and shoes should be brushed 
[SM cdm each wearing with a special brush 

ede. Kid and calfskin shoes, pocketbooks, 
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and belts should be polished to kee 
and glossy. See Dry CLEANING. 

Storing. Any clothing that is not worn often should 
be hung in a garment bag to keep out dust and moths. 
Hats which must hold a certain shape should be stuffed 
with tissue paper and stored in dustproof containers, 

It is important to keep garments from being crowded 
together in a closet. Clothes should be hung where they 
can air between wearings. Air helps get rid of perspir. 
ation odors. Air is also important in preventing mildew 
Sunlight is an excellent natural preventive agains 
mold. But colored clothing should not be hung too long 
in direct sunlight, which might (ade it, 

Perhaps the worst enemy of woolen clothing and fus 
is the moth. In its larva stage, ihe moth can cause hun- 
dreds of dollars’ worth of damage in a short time 
Proper clothing care includes protecting woolens and 
furs from moths. Moth protection consists of (1) destroy- 
ing existing moths, and (2) preventing other moths from 
infesting the garment. Moths can be destroyed simply 
by dry cleaning or laundering the garment. Moths dis 
like sunlight, so airing a garment in the sun will prob- 
ably drive them away. Occasional airing is a good pre- 
caution in апу case. After cleaning, the garment may 
be sprayed with a mothproofing chemical. Then it 
should be packed in a box or bag that is tightly sealed. 
Some woolens are mothprooled by the manufacturer 
and are so labeled. Dry cleaners can also mothprod 
garments when they are cleaned. 
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Clothing of Other Lands 


Many nations have developed distinctive dress styles 
that we consider typical of them. For example, we think 
of kimonos in Japan and wooden shoes in The Nether 
lands. The people of some lands or regions still cling to 
their traditional costumes for everyday wear. The color 
pictures with this article show many of these costumes. 
But in most countries today, people wear clothing pat 
terned after Western dress for daily use. They wear 
their traditional costumes only on ceremonial occasions 
For descriptions of the clothing of various peoples st 
the Way of Life section in the various country articles 
such as Снп (Way of Life). 1 

The people of some lands have adapted new clothing 
styles to their ancient ones. The Eskimos provide us 
with an excellent example. The first white whales 
arrived in Alaska in the 1850's. Since that time, the 
Eskimos of Point Barrow have changed many of their 
styles. The furs and skins of land and sea animals no 
longer make up an Eskimo's only source of dot 
material. The sewing machine has become an p 
treasure. With it, Eskimo women stitch garments e 
thread. The Eskimos of Point Barrow also order s 
ing from Alaskan stores and from mail-order ho P 
other parts of the United States. Their clothes ш 
Western-style winter coats, head scarves, and Чг 
for women. 

But most Eskimos still wear long, 
ments, called parkas, made of leather and fur. P: 
often decorated with colored furs at the shoulders, copi 
and cuffs. They may have extra-long sleeves 80 P e 
can pull their hands inside in especially cold wea E 
Many Eskimos also wear mittens hung on cords i E 
their necks, just as school children do. Eskimo iE з 
still carry their babies on their backs under their p? 


hooded ое 
d fur. Parkas at 
hems; 


luding soldiers, have learned how 
ka can be in the frozen north. 


Americans, in 
Eskimo’s р 


How Clothing Is Made 


The Clothing Industry is actually not one industry, 


nany. It includes the industries that produce 
ys, infants’, and children’s garments; men’s and 
ar; fur; embroidery; hats; bridal wear; acces- 


hooks and eyes, snaps, zippers, 
read); and sleepwear; foundation 
киз; and sportswear. A fabrics industry may 
„аге in a certain kind of fiber, such as wool, cotton, 
+a synthetic. Merchandising operations are also 
nd selling clothing. 
hing centers of the world are 
y, Rome, and London. The United 
ld in manufacturing clothing. The 
he ninth largest in the country, 
wing about a million persons. More than 10,000 
ies produce wo nen's dresses, skirts, and suits, 
1 about 1,400 make men's and boys’ suits and coats. 
da has about 750 factories for women's clothing 
and about 570 for men's. 

The largest number of garment factories in the United 
isin the Middle Atlantic region. New York leads 
the states, with more than 6,000 factories that produce 
women’s clothing and almost 600 that make men’s 
wear. New York City is the clothing center of the 
United States. Other leading American clothing-manu- 
facturing centers include Chicago, Philadelphia, Los 
Angeles, Boston, St. Louis, Cincinnati, Cleveland, 
Baltimore, Dallas, Miami, Kansas City (Mo.), San 
Francisco, and Portland (Ore.). 

Most manufacturers һауе small factories. The average 
clothing company has fewer than 100 employees, 
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Javanese Women create colorful garments by applying various 
dyes to fabrics in a method called batik. A woman uses hot wax 
lo coat ће areas of the design she does not wish to dye, below. 

Standard Oil Co. (N-J.) 


Wide World 


Paris Fashion Houses set clothing styles for women throughout 
the world. At a spring fashion show, above, a model parades 
an afternoon dress before buyers and reporters from many lands. 
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United States. . 
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Each symbol a stands for $300,000,000 of value added by 
manufacturing each year. 
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MANUFACTURING 
CLOTHING 


Examining the Cloth, left, 
inapectors look for stains, spots, 
oF offer imperfections. 


Shrinking and Drying, be- 
low left, озине а better fit 
in the finished gorment. 


Cutting the Cloth, right, 
workers spreod moterio! and 
potterns on long, flat tables. 


Sewing is wwolly done by 
machine, below right. Finishing 
touches are added by hand, 


Delivering the Garments, 
workers push rocks through the 
crowded streets, opposite page. 


although some firms employ as many as 1,000 persons. 

The largest and most influential union connected 
with clothing is the International Ladies’ Garment 
Workers’ Union. The Amalgamated Clothing Work 
of America, another large union, represents the makers 
of men’s clothing. There are few strikes in the clothing 
industry, because of a strong spirit of cooperation be- 
tween the companies and the unions. When a strike 
does take place, it usually ends within the industry in a 
friendly way. It is not unusual to hear of a clothing 
union lending money to a manufacturer to help him. 

Manufacturing and Selling Clothing. The first step 
in the production of clothes is designing. Fashion 
designing, particularly women’s fashions, is an impor- 
tant business. The jobs of many persons and the profits 
of many companies depend upon the sales of new 
styles. These styles begin in the minds of fashion 
designers in such great fashion centers as Paris, Rome, 
London, and New York. These designers work under 
great pressure. The clothing industry will sell more new 
garments if the designers can produce a style that is new 
and exciting. It must be pleasing to women, yet different 
from last year’s style. A designer creates the idea for a 
garment and decides the colors and types of fabrics in 
which to make it. Next, he makes samples of the gar- 
ment. Each season, buyers come from stores in many 
countries to see these samples. Attractive models parade 
the garments before the buyers. When a buyer sees a 
style he thinks customers will like, he buys it. In a few 
weeks, the new design is ready for its final test before 
the shopping public. If people buy it, a new fashion 
has been born. If they do not, the design soon disappears 
and another takes its place. 

Ready-to-Wear Clothes. Many ready-to-wear clothes 
are made from a single design. Clothing factories re- 
ceive orders for the clothes from the stores. then have 
patterns of the design cut in various sizes. These clothes 
are made almost entirely by machine. Department 
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stores, clothing stores, special Ps, 
houses sell them to millions oí 
production and distribution, ‹ 
pricesalmosteveryonecan afford 
Manufacturers buy fabrics 
Expert examiners unroll the bolts | 
them for defects. Then worker lled sponges shrisk 
the fabrics with cold water or swam., After the fabis 
dry, spreaders pile them on a large table. Workers ca 
markers chalk-mark the outline of cach pattern ой 
material. Then cutters use electric cutting machines 
hand cutting tools to cut the various parts of the gx 
ments. Sorters number the pieces and put all the pies 
for each garment in a bundle that also contains ! 
necessary buttons and trimming Machinists then ки 
the pieces together. Finishers do all outside stitching 
make buttonholes, and do any other work that appas 
on the outside of a garment. Pressers iron the wrinkis 
out of the completed garments and press the scr 
edges of seams flat. Finally, shipping clerks pack 5 
ship the merchandise to stores in all parts of the Uni я 
States and Canada. Probably someone else in a distas 
city is wearing a suit or dress just like yours. — 3 
Factories produce ready-to-wear clothes in a ч 
Standard sizes, based on age or figure type. In ™ 
United States, children’s sizes range from 3 to 6X. 
For Girls. Sizes 7 to 14 fit young girls, sizes 8 © 


Н е izes 5101$ 
fit pre-teens, sizes 8 to 16 fit teens, and sizes 5 10 15 


juniors. For women, there are three size КОШ E 
misses’, women’s, and half sizes or “petites. ua 
(numbered 6 to 20) fit the average youthful ү” 
Women’s sizes (numbered 36 to 42) are a 
larger. Half sizes (numbered 12} to 283) have on a 
waists and are a little larger around. Some wie 
wear junior sizes (numbered 5 to 17), which have 5 
waists and are a little smaller around. .hildren* 
For Boys, sizes 8 to 16 are next larger than m us 
sizes, 3 to 6X. For men, sizes are based on collar? 
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shirts, chest and waist measure- 
waist and leg measurements for 


and sleeve lengths 
ments for suits, а 
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rs own factories that handle all 
ıcturing and distributing clothes, 
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nd them back to the manufac- 
rs buy cut garments and complete 
d distributing process. Manufac- 
icir completed garments to whole 
› stores and small retailers. Whole- 
idividual customers. Retailers own 
uy your clothes, They sell clothing 
is, in contrast to wholesalers who 
and merchants in huge lots. 
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Clothing Through the Ages 


pne Times. Prehistoric man wore clothing as 
фе. ‚ as adornment, and as part of ritual. During 
the an perx ods of the Ice Age, furs may have madc 
Pus чаши ee en survival and death (see Ice AGE; 
the skins ER May). Early man may also have worn 
a E z уын to celebrate his victories over the 
Б и : favor with the spirits of the hunt, and to 
Bul. and cunning from the animals. у 
and to fashy, men learned to cut furs into pattern pieces 
сыза Зарана that was fitted to their bodies. 
wed a SI с splintered bones to make needles and 
Ress " sinews as thread. 
about m Most of the information we have 
frescoes, or y ер othing comes from vases, statues, and 
Оаа] o paintings, of the various periods. Often 
ker a colors have faded. Maybe that is why we 
colors, riy peoples as clothed in white or light 
ina blaze of у, most ancient peoples probably dressed 
‘timal mat color. They made dyes from plant and 
The erials. Т hey loved reds, yellows, and blues. 
"plans knew how to make cotton, linen, and 


the 
thin 


LEADING CLOTHING MANUFACTURING 
STATES AND PROVINCES 
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Bored on о 4-year overege of gerernment iffa. 


wool clothing. They wrapped their mummies in long 
cloths of finc, sheer linen. At firt, men wore оным 
or short, wrapped skirts called senti. Later, they wore 
tunics and longer robes (see Tunic). А tunic was much 
like a simple doll dress—a rectangle of material, folded 
once, with a hole cut out for the neck. Some tunics were 
sewn down the sides. Others were wrapped around and 
tied with a sash. Women draped themselves in a length 
of cloth, sometimes adding a cape. Some wore straight 
skirts or dresses held at the shoulders with straps. Kings 
adorned themselves with ornamental belts, wigs, and 
headdresses. Slaves and children often went unclothed 

The Babylonians and Assyrians added fringes to the 
edges of their garments, perhaps to keep them from 
unraveling. Babylonian men and women wore а kind 
of skirt called a &aunakes. Some historians believe that 
the kaunakes was made of shaggy sheepskin. Others 
think it was made of cloth covered with twists of wool 
All women and most men wore their hair long and 
braided. Assyrian kings wore long, fringed shirts and 
fringed aprons, often of linen. 

The Hebrews wore many jewels. The men dressed in 
wool or linen tunics and fringed coats that opened down 
the front. Women wore slender tunics or robes. 

The Persians were the first people to cut and fit gar- 
ments, rather than simply drape themselves in pieces 
of fabric. They introduced coats with fitted, sewed-in 
sleeves. They also wore trousers that were full at the 
top and fitted at the ankle. They used leather and linen, 
and also imported silk for their garments. 

The Cretans wore costumes unlike those of any other 
early peoples. Their clothes resembled the wasp-waisted, 
bustled look of the late 1800's. Women wore tightly 
laced belts or sleeved corselets that left their breasts bare. 
Their skirts were layers of material and appear to have 
been padded through the hips. They had neat aprons 
hanging down in front and back. Men also wore aprons 
and tight belts. They arranged their hair in a style similar 
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to the ponytail hairdos of schoolgirls in the 1950's. 
Women wore their hair somewhat shorter. 

The Geeks wore soft, flowing garment. Important 
garments tex је the citon, а piece of fabric 
wrapped around the body and fastened on the shoul- 
ders: the hemation, a kind of cloak; and the cham, a 
shorter cloak that bared а man's fighting arm. At first, 
men wore their hair long and tied it with ribbons. Later, 
short hair became the style. Women wore their hair 
long, bound with ribbons, or in a simple bun. Jewelry 
included gold carrings, hair decorations, and brooches 
called bula: foc fastening garments at the shoulder. The 
Greeks wok great pride in their fabrics. Some Greek 
towns gained fame for their finely woven materials, and 
others for embroidery. 

The Romans had an enormous trade in clothing. They 
i woolens from Gaul and Britain, linen from 
Egypt, printed cottons from India, and flowered silks 
and gold cloth from China and Persia. The Romans 
draped themselves in togas, or semicircular cloaks of 
wool (see Toca). A Roman proudly wore his toga 
wrapped around his body and draped over one shoulder, 
leaving the other shoulder free. Men wore short tunics 
under their togas. Women had ankle-length tunics and 
stolas that were somewhat like Greek chitons. Boys wore 
à lucky charm, called a bulla, around their necks. Ro- 
man soldiers favored a circular cloak, sometimes hooded, 
called a parnula. Togas eventually came to stand for 
Peel таа Роне. tl eee 
lowed to wear togas. palla, a longer garment, re- 
placed the short toga for women. Later, both men and 
women wore long-sleeved tunics called dalmaticas. 
Bright stripes banded the front and back of a dalmatica. 
Both the Romans and the Greeks wore sandals. 

The Middle Ages. In the Byzantine, or East Roman, 
Empire, men and women dressed in similar semicircular 
capes called paludamenta. Knee-length tunics were pop- 
ular for men, and women wore floor-length ones, Noble- 
men wore hosa, or tights, and long, decorated scarves 
called palliums. Roman Catholic archbishops still wear 
а narrow type of pallium. Some types of hats worn in 
the Byzantine court have survived with little change 
for hundreds of years. The “Santa Claus” hat with its 
fur brim and drooping point ending in a ball or tassel is 
really a Byzantine style. Sec BYZANTINE Empire. 

Elaborate Byzantine clothing styles spread among 
various peoples in western Europe. Western rulers be- 
gan to wear fancier clothes than their usual rough gar- 


Tunic and Paludamenta 
The Middle Ages 


The Middle Ages 


ments of cloth, leather, and fur. In turn, the people 
the Byzantine Empire adapicd the Western irum, 6 
trousers, to their own use. ч 

From about 400 to the 1400's people made mu gf 
their clothes at home. Men raised sheep and flay af 


women spun yarn and wove it into fabrie, A — 
grew, specialized shops run by master weavers, talus. 
cobblers, and other craftsmen increased (see Meu 
Aces [pictures]). During the 1100's, these craftsmen be. 
gan to organize guilds, or simple labor шев (м 
Соп). During the Middle Ag. ~ individuals and би, 
lies started to use identifying marks and colors is ie 
clothes and possessions (see Hr x v: оку), 

Clothing began to have a iı rather than a le 
look during the 1000's and ::: Women laced [o 
dresses snugly at the waist, anc! ore long sleeves due 
widened at the wrists. Later. © dresses bloused ow 
a belt at the waist became si; '-h again. Womes ра 
up their hair instead of braidı:ı« it, and wore wei 
called wimples, that fitted unde the chin and jaw ant 


were fastened on the crown of тс head. The np 

hood with a long tip, became '«shionable for mes. 
Women adopted a surcoat, or iunic, from the comme 

of the crusaders (see CRUSADES). Most surcoats were сш 


out from under the arms down to the hips to show dab 
orate jeweled gowns underneath. Lords and ladies wor 
garments decorated with costly ermine and sable fex 
The poor people lined their clothes with sheepslós, 


squirrel, and rabbit. The crusaders brought back йз 
and fabrics woven with metallic threads. But only de 
rich could afford such materials. Most people still wor 
wool and linen. 

The Renaissance. Towns flourished during the 139 
and 1400's, and merchants and craftsmen grew in nume 
ber. Italian weavers gained farne for their glittering, 
beautifully woven textiles. The profits from silk-making 
made many Italian cities wealthy. 

Clothing became more complicated. Women's do 
ing was cut and sewn to fit closely at the bodice, ant 
had many new “finishing touches” such as buttons as 
dagging, a kind of scalloped edging. Women covert 
their heads with tall, peaked hats called henins and 
other exaggerated hat shapes. Women did their beste 
hide their hair, but men wore theirs long and | 

During the early 1500's, men donned linen shirts and 
close-fitting upper garments called doublets. Later, Ф 
slashed their doublets, or had slits cut in them, so the 
could pull their white shirts through in small 
They wore long, snug hose and broad, slashed shoo. 
Women’s styles included low-necked dresses with ski 


liripipe 


Henin 


ver petticoats, Many skirts were 
Lirtie, a rich underskirt. Women 


gift 
So show a 


cnced styles throughout Europe 
‘fen wore tall hats, padded short 
nd bright stockings called nether- 
came popular for women duri 
abeth I. This heavy metal frame 
› stiffly that women looked аз 
king in boxes. Both men and 
s erect in great starched collars 
heir hair short because of their 
heirs up in frizzy curls. Women 
clves by using many cosmetics 
Neither men nor women seem 
at this time. They considered 
essary. 
became popular for men and 
in to have heels in the 1600's. 
overstuffed hose and began to 
cut off just below the knee and 
a sort of doublet, Slashing dis- 
ained popular. The farthingale 
le for women, and black began 
thing. Women wore three-quarter 
irms for the first time since the 
Idle Ages. Both men and women 
ats trimmed with plumes. A well- 
суст went out without his sword. 
land and the Puritan colonists 
vored dark, plain clothing and 
vomen. More elaborate clothing 
Charles II took the throne. 
men began wcıring periwigs, or huge, curled, 
wigs. To wear them, they had to shave off 
п hair. Men dressed in fussy clothes trimmed 
laces, and ribbons. Even their shoes had 
and high rcd heels. In 1666, Charles II 
to wear a Persian vest and a tunic-like coat. 
Wests and suit coats in the 1900’s were patterned 
hat after this costume. Women shocked men by 
horseback in coats that closely copied those of 


1700's. The handicraft system began to break 
ler James Hargreaves invented the spinning 
ne in 1764 and Edmund Cartwright made the 
om in 1785 (see INDUSTRIAL REVOLUTION). Eng- 
produced large quantities of cloth at prices 
those of guild craftsmen. More people could 
Outside their homes. But many continued to 


Periwig 
The 1600's 


wore. Because of this, the revolutionise were called the 
sansculottes, which means without benka. From the 
French Revolution until about 1820, elegant women 
and the United States again 


production of clothing. At first, manufacturers made 
ready-to-wear clothes in only a few sizes, Most persons 
who could afford them still preferred clothes made by 
tailors and dressmakers. Others continued to wear 
homemade garments. But the clothing industry in the 
U.S. became firmly established by the end of the 1800's. 

The 1800's brought many changes in style. Crinolinr, 
a stiff cloth made of horsehair and linen thread, took 
its place in the fashionable world of the 1840's. In the 
1870's, crinoline and hoop skirts gave way to bustles 


i i fhe ocean. 
Cirro-Cumulus Clouds look like whitecaps on 
These smoll cumulus clouds form at heights above 20,000 feet. 
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CLOUD is a mass of condensed water vapor, in the 
form of tiny drops of water or of ice crystals, that floats 
in the air. Some clouds are great fleecy masses, some 
are feathery streamers far in the upper air, and some 
are dull gray or black sheets that darken the earth 
and give promise of rain. 

Clouds made up of water droplets are simply high 
fogs. The mountain climber discovers this as he goes up 
a mountain. At first, he sees clouds veiling the peak 
above him. Later he finds himself in a dense fog. Emerg- 
ing from the fog near the mountain top, he sees below 
him billowing masses of clouds that look almost like 
the surface of an ocean or large lake, 

How Clouds Form. When the sun’s rays strike water 
surfaces upon the carth, some of the water evaporates, 
or is absorbed by the air as water vapor. Air can contain 
no more than a certain maximum amount of water 
vapor at any given temperature. The higher the tem- 
perature of the air, the more water vapor it can contain. 
When air holds all the water vapor possible at its 
temperature, it is said to be saturated. If the air then 
cools, sorne of the water vapor that it contains must 
condense, and clouds form. If the temperature of the 
air at which condensation takes place is above freez- 
ing, water droplets form. But if it is below freezing, ice 
crystals form. 

Clouds or fog banks may also form when a warm, 
moist air current flows over a colder surface such as 
snow, a colder air current, or a cold ocean current; or 
when a cold current of air flows over warm water, 

Clouds constantly change their shapes. This is be- 
cause parts of clouds evaporate when they come in 
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contact with warmer air tha: is not saturated w 


moisture. 

The Names of Clouds. In 1/03, Luke Howard а 
English chemist, devised the firs: system for naming he 
classifying cloud types. His system has been m s 
slightly. But it forms the basis ‘or present clon 
naming clouds. The chief forms of clouds are cams 
stratus, cumulus, and nimbus. 

Cirrus clouds are curly, whit : i 
that form high above all other clouds. Some of the 
rise as much as 10 miles above the earth's surface. к 

Stratus clouds usually form ouly a few ees 
above the ground. They аге thin, foglike A: É Ж 
most often in early morning or late evening, When! 
air is still. ; of white 

Cumulus are beautiful heaped-up masses a They | 
clouds that float across the sky on a summer day wit 
travel about a mile above the carth, and اا‎ 
moving shadows on the ground. When the ш 88 
its warmest, in midafternoon, cumulus clouds an s 
in size and number. In the evening, they d 
the flatness of stratus clouds. А great number ot 
cumulus clouds usually forecasts rain. 

Nimbus clouds are dark gray rain sae z 
à rather shapeless formation. The lower ha so 
bus cloud is heavy with moisture, which ! 
falling raindrops. 

Combinations of Cloud Forms. Man 
classified according to the heights at which t 

Alto-cumulus clouds are round white or gray ether ? 
of small cumulus clouds packed clo n ere Б? | 
heights of from 8,000 to 20,000 feet. Altos 
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sheet that lies from 6,500 to 
ground. Cirro-stratus, a thin, 

ce crystals, and cirro-cumulus, a 
clouds, form at heights above 

hus clouds, also called thunder- 
cauliflower-shaped clouds that can 
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water. bh ak 
b b ‘droplet clouds that range from near the surface 
an 6,500 feet in height " 
louds W 
Ба sd the Weather. Weather forecasters study 
| oselv 9 : 
xely, because clouds tell a great deal about 


ming weather x 
eather conditions. Cirrus clouds, followed by 


0-5 $c 
с: un usually indicate the approach of a 
ve the Кш. xesence of warm, moist air high 
lays. followed $ Î his situation is usually, but not 
E mow, dependi у ic kening clouds and either rain 
Tu san ing on the time of year. In summer, 
Wers and n clouds appear early in the morning, 
idafternoon ee rstorms will probably appear by 
buds in hc; m x tropics, cumulus and alto-stratus 
бауу bands indicate that squally weather 
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поз ены a squall line of cumulus clouds, he 
Шапе pilot 5 ka a hard blow is coming. W hen an 
Bath, he А : leavy, dark, cumulus clouds in his 
Bin hail and ое He knows that they may con- 
1 rong turbulence. The pilot knows that 
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upper air, When the wind above the 


Cumulo-Pileus Clouds, obore, create o A, covtle in me 1а 
Large mosses of stroto-cumvles chowds, below, wwolly op pe ' 
about sunset, when the oir i still 


ed Presa tnt 


ground blows hard, the clouds travel rapidly. You car 
see their movement by watching their shadows on the 
ground or by watching the clouds themselves against a 
prominent stationary object, such as a steeple or a 
smokestack. Tall clouds, such as some kinds of cumulus 
clouds, may indicate shifts in the winds above the earth 
Near the equator, for example, tall cumulus clouds 
form almost straight up. upper 
winds have almost the same speed and direction as the 
winds near the earth. But in the trade-wind zone, north 
or south of the equator, the tall cumulus clouds tilt 
strongly. In that area, the winds of the upper atmos 
phere usually blow entirely differently from the winds 
near the surface. 

Low stratus clouds may form and dissolve alon 
coastal hills as the sea air blows first up, then down, the 
slopes. As the air blows up the hills on the side near the 
ocean, clouds often form. A cap of clouds may lie on 
the hillside toward the ocean and across the top of the 
hills. These clouds form because air cools as it rises and 


When it becomes cool enough, the moisture 
As the air flows 


This is because the 


expands. 
in the air condenses and forms clouds. 


down the hills on the side away from the ocean, it 
becomes compressed and warmer, and the clouds dis- 
solve. This effect is important in the local climate of 


Entirely different types ol 
apart in hilly regions 


places along the coast. 
weather may exist only a few miles 


Cloudy regions are usually rainy. Grorar Е. TAYLOR 


Related Articles in WORLD Book include: 
Weather 


Cloudburst Rain ^ 
Fog Water (color picture, 
Lightning The Water Cycle) 
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CLOUD CHAMBER 


CLOUD CHAMBER is a d х tracing atomic par- 
s See Was 
CLOUD SEEDING is a m 


See Ram MAKIN 
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avy rain falling for a 
Cloudbursts are 


pe ol in a small arca 
sua thunderstorms, They occur 
2 ni mountain regions, and in the 


such as the Great Plains of the 
rushing air currents of a thunder- 


ount of water in the form of 


nts are suddenly cut off, the 


ills out over a small area. Stream 


ds. be and rivers form in valleys that 
are usu ng a cloudburst, several inches of 
ain may 15 minutes, See also CLOUD; RAIN; 
WEATHER Jours E. Miter 

CLOVE is the name given to the dried flower buds of 


a tropical tree which are used as spices. The name comes 
from the French word for nail because of the shape of the 
flower bud. The clove tree grows wild in the Moluccas, 
or Spice Islands. Clove trees are also grown in Sumatra, 
Jamaica, the West Indies, and Brazil 

The clove tree, an evergreen, grows 15 to 30 feet tall. 
The large, smooth, oblong leaves taper to a point. The 
tree’s purplish flowers grow on jointed stalks. The buds 
of these flowers, called cloves, are picked before they 
open. They have a reddish color when freshly picked, 
but turn dark brown when dried. Cloves have a fragrant 
odor and a warm, sharp taste 

Cloves are used chiefly in cooking. An oil taken from 
the buds and stem is used to flavor desserts and candies, 
and to scent soaps. 


Scientific Classification. The clove tree belongs to the 
family Myrtaceae. It is classified as genus Caryophyllus, 


species aromaticus. HAROLD NORMAN MOLDENKE 


Richard Harrington, Monkmeyer 


Cloves are the unopened 
flower buds of a tropical tree. 
The reddish buds grow on joint- 
ed stalks, right. When the buds 
are dried, below, they are dark 
brown and look like little nails, 
Dried cloves have a warm, 
sharp taste. 
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Sweet Clover Has Small White or Yellow Flows. 


CLOVER is the name of 
legumes that grow wild in { 
roadsides. Several kinds of clover are cultivated aii 
for livestock. Clover plants usually have three ET 
but sometimes more. Superstitious people believe lam 
four-leaf clovers bring luck, and that five- and sai 
clovers bring evil. 

Most clover plants grow in the Northern ТЕШЕ 
Zone, although some are also found in South AE 
South America. They grow successfully іп lowland б 
also high up in the mountains. About 300 diffe 
kinds of clover plant are know i 

Red Clover is the most important of all cloves Mi 
a weak perennial, which means it lives two gema 
years but is not long-lived. It grows from 6 inches fû f 
feet tall. Farmers grow red clover to make hay, @ 
vide pasture for farm animals, and to enrich thg Si 
This plant fixes nitrogen in the air by means of bacs 
growing on its roots. When the plant is plowed шй® 
this nitrogen makes the soil richer. About five times 
much red clover as alfalfa is grown in the United Suis 
to feed livestock. Red clover flowers usually will net к 
fertilized unless a bumblebee pollinates them. Whea 
clover was first planted in Australia, there were 82 
bumblebees to carry the pollen, Not until bu 
were introduced would the red clover produce 

White Clover is a valuable pasture crop. 
expensive honey from the nectar in white clo 
soms. White clover is seldom grown alone. It i$ d 
mixed with grasses and with other clovers. White 
also a perennial, does not grow tall. Its stems CrP 
the surface of the ground and send down roots. $ 
reason, white clover spreads rapidly and provi 
especially valuable plant for pastures and in ae 

Alsike Clover is often called Swedish clover. It 
the United States from Sweden by way of Engla 
flowers range from white to pink and are bom 
rounded heads. It grows well in a cool, moist 
and reaches a height of one to three feet. 


eral different ИШ 
on lawns, айй ШИ 


clover ble 


CLOWN 


Ё » 
( 
x A $ M е и 
а Апа 
si Chris 
Catt sut 3 " 
See also Axtaxmu: Pra M 
CLOWN is 5 . 
make-up ar А 
ind r k 
same way. T 
in ” м ^s 
car Ап k 
dians, Whe x 
rings, clow verr ga x 
this role they reached wak 
audiences of all ages 
American circuses fta 
tuation points in tl 
Bt. Clair serve as comic relief 
soms and Leaves of Red, left, and White Clover the aerialists, acr à 
mals. Many clowns hav ‹ 
Crimson Clover ich used for soil improvement expert, aerialists and bareback riders, M 
livestock l. Its flowers are often red, but perform on € high or low wires 
mes may b: or yellow. Crimson clover must Famous American clowns le Dan R alk 
* ted from 5 ery year. It has often been called ing and singing clown in the late 1800's. H ” 
r Italiar 
Oth r i ot 1С. Б ы re E ПАТ 
at So, k J des be b EM Е Сои nen Ида emm mam os © eae Зона paniri 
І , wondered quietly around the circus ring in tattered wit ond hot 
spedeza, m th red clover, medicago, and Noe 
Derry clover 
Sweet Clover t a true clover, although it is a 
ne. Sweet- plants are tall, erect plants some- 
ike alf pearance. Four important kinds 
eet clover gr the United States. White and 
v sweet clovers, which live for two years, are widely 
nin the southern states. Their large roots penetrate 
into the soil. А: the end of tl cond season, they 
and enrich soil with nitrogen and decaying 
table material. One kind of white sweet clover 
ws only for or car. Sour clover, a kind of sweet 
t used almost entirely to improve the soil, is often 


ed melilot. 


Scientific Classification. The clover plant belongs to the 
«guminosae. Red clover is genus Trifolium, species 
White clover is 7. repens; alsike, 7. hybridum; and 


son, T. incarnatum. White sweet clover is genus Meli- 

pecies alba. Yellow sweet clover is M. officinalis; 

Clover, M. indica Roy G. WIGGANS 
See 


also BUMBLEBEE; FLOWER (color picture, Flowers 
оаа, Field, and Prairie); LEGUMINOUS PLANT; 
SPEDEZA: SHAMROCK. 

CLOVERLEAF, See Roaps anp Hicuways (Inter- 
ions), 

„Доу, KLOH vihs, 1 (466?-511), king of the Franks, 
"ee the. first powerful ruler of the Merovingian 
аму, the founders of the French state. In 481, when 
™s inherited the royal title, he was only one of 

à ке Frankish kings. Then, in 486, he defeated the 
= at Roman army in Gaul. In one campaign after 

he we defeated the Alamanni, the Visigoths, and 

"gundians, By 507 he ruled over most of Gaul, 


CLUB 


President Abraham Lincoln among his fans and per- 
sonal friends. Fred Stone, Bobby Clark, and Paul 
McCullough were circus clowns before they became 
stage comedians. Their success on the stage is often 
credited to their ability to get laughs in straight panto- 
mime. Lou Jacobs, Paul Jung, and Felix Adler made 
up as "white-face" clowns. Otto Griebling adopted a 
hobo type, and Emmett Kelly became famous for his 
sad-faced tramp. Clowns in other countries include 
the Fratellinis, the Great Grock, Popoff the Russian, 
Robbins the banana clown, and Polidor. Long ago, 
P. T. Barnum, the great American promoter, remarked 
on the importance of clowns when he said that *Clowns 
are pegs used to hang circuses on." F. B. KELLEY 

See also Circus; VAUDEVILLE. 

CLUB is a group of persons organized for some par- 
ticular purpose, such as social enjoyment and entertain- 
ment. A club is usually confined to one community, 
but there are many state and national groups. Member- 
ship is usually by invitation and often carries with it 
the right to use club quarters or privileges. 

People join clubs for a number of reasons. Sometimes 
they merely believe in or favor the purposes of the club 
and wish to help support it. Sometimes they want 
fellowship. Some people value exclusiveness in a club, 
and are happy to become members of a group which 
seldom invites other people to join. Many people join 
clubs formed to celebrate a common experience, such 
as servicemen joining veteran’s groups. 

Modern clubs in England and the United States grew 
out of informal gatherings in the English taverns of the 
150078 and 1600's. Groups of literary men and actors, 
along with the wealthy men who supported them, often 
met to talk and exchange views. One of the early Lon- 
don clubs met in the Mermaid Tavern in Cheapside. 
Among its members were Shakespeare, Ben Jonson, 
Beaumont, Fletcher, and Donne. Jonson established the 
Apollo Club at the Devil Tavern in 1624, and drew up 
bylaws for it. In 1764, Dr. Samuel Johnson and Sir 
Joshua Reynolds founded a club that still exists. It is 
called the Literary Club or simply The Club, and its 
first members included such distinguished figures as 
David Garrick, Edmund Burke, Oliver Goldsmith, and 
Edward Gibbon. 


, Related Articles. Many clubs and organizations are 
listed in THE WORLD Book ENCYCLOPEDIA under the key 
word in the name of the organization. Example: Junior 
Rep Cross, American. See also Country CLUB: PARLIA- 
MENTARY LAW; SERVICE CLUB; WOMAN's CLUB. 1 

CLUB MOSS, or GROUND PINE, is any one of a group 
of plants closely related to the ferns and horsetails. They 
are not true mosses. The club moss has a long rootstock 
that grows horizontally in the soil. The rootstock pro- 
duces erect, green stems. These bear branches that 
divide and spread like a fan. The branches are covered 
with small green leaves that look like those of spruce 
or cedar. One to three cones develop at the tops of 
the branches. These cones contain spores for reproduc- 
поп. 


Scientific Classification. Club mosses are in th i 
] ; : s e famil 
Lycopodiaceae. They are all classified in the genus D 
podium. ROLLA M. TRYON 
See also FERN; HORSETAIL. 
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CLUBFOOT, or TALIPES, is an abnormal condition 
the foot, usually present at birth. But it may dew - 
later as the result of injury or poliomyelitis or oa 
diseases. In the true clubfoot, the foot is bent dow: 
and inward so that the person can walk only оп hist 
or on the outside of his foot. Sometimes the foot js id 
in an upward and outward position so the person cas 
use only his heel for walking. Doctors begin treatm 
early, sometimes when the baby is only a week olf 
They use massage, manipulate the foot into position 
and use casts to hold the corrected position, In кус 
cases of clubfoot, surgery may be necessary to cm 
the condition. 


CLAUDE 1лммаз 


Evelyn M. Stale 


The Clumber Spaniel Has а Low, Heavy Body. 


CLUMBER, KLUM ber, SPANIEL is a hunting dog 
that has been popular in England for a long time. Itis 
not well known in the United States. Its name comes 
from Clumber Park, the home of the English nobleman 
who introduced the breed in the : 8оо?з. The clumberhas 
a handsome white coat, with orange or Jemon-colored 
markings. For its size, the dog is quite heavy. It stands 
17 or 18 inches high, but weighs 35 to 65 pounds, It 
has a heavy body and rather short legs. The lumber 
works rather slowly as a hunter. But it is easily trained 
and has a good memory. WILLIAM F, Brows 

CLUTCH. See AurowohBiLE (From the Engine to the 
Rear Wheels). 


Club Mosses Are Very Attractive Plants. They ore рор 


decorations in the house at Christmastime. 


ine; Hugh Spence 
Nature Magazine; Hugh Spe 


is the principal commercial 
[he River Clyde rises in the 
Scotland and flows пс 


дүр, Hide, RIVER, 


hward for 
3 ounties of Lanark, Renfrew, and 
The picturesque Falls of Clyde near the 


the power for many mills in the 
World-famous 
f in Glasgow, the largest city in 
1. The Qu Mary, Queen Elizabeth, and other 
have been built in Clyde shipyards. Below 
lens into the Firth of Clyde, an 
is over 50 miles long. See also 


Francis Н. HERRICK 


shipbuilding yards line the 


f the sea that 

н OF CLYDE 
CLYDESDALE. See Horse (Draft; color picture). 
CLYMER, GEORGE (1739-1813), was one of the 
wvlvania signers the Declaration of Independ- 

and of the Uniicd States Constitution. An early 
riot, Clymer headed a committee to persuade Phila- 
to sell British tea sent over in 
3. He served on the Pennsylvania Committee c 
ty, and in the first U.S. House of Representatives 
11789 to 1791. He also was president of the Phila- 
idlphia Bank and of the Academy of Fine Arts. Clymer 
as born in Philadelphia. ROBERT J. TAYLOR 
CLYTEMNESTRA, xLy tum NES truh, in Greek my- 
logy, was the wife of Agamemnon. While he fought 
the Trojan War, she fell in love with his cousin 
wgisthus. She and Acgisthus killed Agamemnon when 
' returned from 7 Clytemnestra's son, Orestes, 
ater killed her and Aegisthus 
See also AGAMEMNON. 
CNOSSUS. See Knossos. 
CNUT. See CANUTE 

COACH. See AvrowoniLE (Kinds of Cars [Two-Door 
Sedan, or Coach]). 

COACH is a four-wheeled vehicle drawn by animals. 

aches served as the main means of public travel be- 
lore the development of railroads. They were usually 
illed by horses, and carried passengers, mail, and ex- 
frei es and towns. The word coach 
omes from Kocs, a town in Hungary where an early 
voachlike vehicle was built in the 1450’s, However, 
mperor Frederick III of Germany built one of the 
"st real coaches in 1474. Railroad passenger cars are 
metimes called coaches. 


a merchants п‹ 
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ight between ci 


А" Imperial Coach, elab- 
ES carved and painted, 
in the Court of Vienna be- 
ad 1712 and 1763. Fine 

Vings decorate the carriage 


ond the ri 
is wheels, Н ahd! spokes of 


COAHUILA 


Coaches de 


carts people 


But travel by he 


able, because of 


coaches. For mar 


state occasions. The first public coa I 
went into operation about 1640. н 
COACH is а person who instructs at 


of athletes. He forms and « 
teaches athletes techniques to 


devises plays, or strategies, that 


The coach often has a staff of coaches i 


with the coaching duties. In professional foo 
head coach directs all activities. In 
ball, the coach takes his orders from 
COACH DOG. See DALMATIAN 
COAGULANT, coh AG yoo luhnt, is any sub: 
causes a fluid to clot, or thicken. Milk curdle 
rennin, an enzyme, causes clots to form. One of the most 
important coagulant actions is the clotting of blood 
Scientists have found many blood-clotting factors. The 
combined action of all of them produces a blood clot 


wolessional basc- 


s because 


If any one factor is missing, the tendency for blood to 
clot is reduced. Doctors then try to supply the missing 
substance. For example, in the blood disease hemophilia 
doctors use an antihemophilic globulin to help the 
blood to coagulate. In other types of diseases, they may 
give the patient vitamin K or fibrinogen to induce 
blood to clot and control hemorrhages. wt 
See also BLoop (Blood Clotting); FIBRIN; VITAMIN 
(Vitamin К); ANTICOAGULANT; HEMOPHILIA 
COAHUILA, кон ah WE 
58,067 sq. mi.), is a state of northern Mexico. It lies 
across the Rio Grande from Texas. For location, see 
Mexico (color map). Saltillo is its capital. Coahuila is a 
region of desert and mountains. Irrigation projects have 
made the area around the city of Torreón a rich cotton- 
and wheat-growing region (see ToRREÓN). Coal mines 
lie near Nueva Rosita. Coahuila was one of the original 
states of Mexico, and included Texas until Texas won 
independence in 1836. CHARLES С. CUMBERLAND 
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lah (pop. 720,619; area 


Bettmann Archive 


tle, black or brown rock. Because coal 
the most useful rocks dug from the ground, it 


lled the black 


callec йа ‚ or the magic mineral. 
buildings. It 
vater into steam to run factories or to manu- 
icity. It can be made into gas to cook food. 
Coal is used with iron ore in making almost all iron 
and steel. Hundreds of chemical products can be made 
from coal, such as perfumes, plastic phonograph rec- 


rds lon stockings, aspirin, artificial rubber tires, 


Coal can be burned to heat homes and 


facture electr 


id E 
Coal, along with other valuable natural resources 
such às iron ore and petroleum, has helped make the 
United States the most important industrial nation in 
the world. The United States not only produces more 


autiful dyes to color clothes. 


coal than any other country 
has the greatest coal reserve 

Another name for coal is 
cause coal captured the su: 
forests long before there wer 


we burn coal, we are using 
Coal is one of the most im 
for our modern civilization. 1 
supplies more than one fourt! 
in the country. Coal furnishes 
energy in other industrial nat 


int sources Of ener 
he United Sta 
ill the power and 


even larger $ 


How Coal Was Formed 


A chunk of coal looks blac! d smooth. But if 


look at a piece of coal under : 


псгоѕсоре уох 


HOW COAL WAS FORMED 


1. Dense Forests and Swamps covered much of the earth's 
surfoce hundreds of millions of years ago. They were filled with 
strange-looking trees, giant rushes, and wide-spreading ferns, 
Among the plants lived big lizards and giant insects, 


3 comps. P. 
2. As the Giant Plants Died, they fell into the %7 а 


ss О 


dead trees and ferns became tangled in a BE matter * 


vegetable matter. This spongy, brown vegeta 1 
called peat, the first material in the formation of coc 
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el Formation 


Bu 


ago 


poured in, « 
the peat. The 

don the mass of 
ОШ Geologists hay 
fun five to cight f 
mede to form on 
mtis crust buckled 
кака both press 
The increased. press 


Bates of coal. 


Coal Beds. Deposits 


few inches to sever: 
Tom beds which аг 
thick. These depos 
Wins, but geologists 
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Saking and folding 
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lor. Lf you look closely at a 

able to see the markings of 
[hese markings were made by 
al was formed. See accom» 
wing a fern fossil and the 


some coal was formed 400,000,- 


high-grade coal, such as that 
vas formed about 250,000,000 
that geologists call the Carbon- 
oy [table, Outline of Earth 
cing formed in small quantities 


most coal was formed, the air 
Most of the plants were strange- 
that had no flowers. As these 
on top of the old ones. This 
> for thousands of years. The 
1 substance called peat, which 
d rotted wood. After a while, 
ís surface sank. Streams and 
ng mud and sand which cov- 
ure of the water above squeezed 
and gradually formed it into 
estimated that a thickness of 
of rotted plants and ferns was 


foot of coal. Occasionally, the 


т folded. This movement greatly 
and heat beneath the surface, 
and heat formed the higher 


of coal vary in thickness from a 
indred feet. Most coal is mined 
n two and one-half to eight feet 
ire sometimes called seams, or 
fer to use the word bed, because 
le bedding areas. Coal deposits 
n layers of rock and dirt. The 


. sloping, or tipped on end, de- 
hey have been affected by the 
f the earth’s crust. Many of the 
ain sections of the eastern part 


r———— 
A Fern Fossil. The plonh thot helped to form coo! ronged 
from delicate mones, ferm, ond nahe to the largest trees. 
On this lump of cool may be seen o fragment of ө fem. 


of Pennsylvania are tilted at various angles 

Coal beds may lie deep in the ground of near the 
surface. In hilly ot mountainous country, the 
often on the surface, But it is likely to be covered with 
dirt or so weathered from exposure to the air as to be 
hard to recognize. Excavations for buildings, railroads, 
or highways frequently uncover coal beds. Such beds are 
sometimes found in drilling for water, oil, or gas. But 
the principal method of locating coal is to use core 
drillings. This is done by drilling out a core, or column, 
from the earth’s crust to indicate, layer by layer, what 
is under ground, 


Chief Kinds of Cool 


The plants which became coal took from the air the 
carbon they needed for their growth. They used a proc- 
ess made possible by sunlight. When the plants were 
squeezed together by water pressure, large amounts of 
oxygen and hydrogen were driven out, while the carbon 


coa m 


з. 


К" Plants Grew оп Top of the Old. Then they, too, 


end became Part of the mass of peat. Water sometimes cov 
Srea. Different thicknesses (1, 2, 3) were caused by dirt 


Sd sond (a, b) 


being deposited between layers of peat. 


4. Heat and Pressure coused different types of coal to be 


the greatest, usually as 
formed. Where the heat ond pressure was йу оз 
the result of folding of the earth's crust, the soft cool ин 
nous) was formed into the hardest grade of coal (anthracite), 
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Since about 1950, mining engineers have used large 
steel roof bolts for support in place of bulky timber. 
Timber works loose easily and gets in the way of mech- 
anized equipment. Steel supports are more dependable, 
and can be installed quicker and cheaper than wood. 

Breaking Down the Coal. There are many methods 
of breaking coal from the mine face in lumps suitable 
for hauling to the surface of the mine. The coal was 
once broken off by men working with picks. But in 
modern, mechanized mines nearly all this work is done 
by machinery. The slow, backbreaking hand labor of 
early mining methods has almost entirely disappeared 
in such mines. 

Undercutting. Before the coal wall can be cracked, 


SLOPE AND DRIFT MINES 


T 


Tippl 
:Sandstone kis 


Strip Mines use huge excavators to remove earth and rock covering coal seams, The giant, bam 
has о wheel, left, that cuts away 3,500 tons of waste an hour and piles it over 420 feet oway. 


Coal Assocation 


mine face near the bie 
will fall down when 
nay be done by hasi 


the miners usually dig out the 
tom of the coal bed so the co: 
is shattered. This undercutti: by. Ba 
but more than 95 per cent of the undercutting in miss 
of the United States is done by machines. These me 
chines are equipped with sharp. powerful blades wiid 
tear out the coal in a wide groove, or kerf. Some undai 
cutting machines are built to cut into the coal notos 
at the bottom, but also at the top and sides of the i= 
Another simple method of mining is called shoots 
the-solid. The coal is blasted off the solid bed witht 
any undercutting to help break it down. But a danget 
ously large explosive charge is needed in this 

and much dust and fine coal are produced. i 


' 
This diagram shows two different ways that теш 

can reach coal. A slope mine uses a tunnel dug аа 
slant to reach coal that lies near the earth's su d 
but not close enough for strip-mining methods. In a 
drift mine, the tunnel is dug into the side of a hil. 
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United States Bureau 

B ıese explosives to make sure 
in mines. Cylinders of com- 

n dioxide are also widely used 
ylinders are placed in the shot 
The air 


lectricity or carbon 


xpands ich force, that the coal wall is 
TY is if dynamite had been set off 
TT sarewidelyusedinGreatBritain 
Machines. Since World War II, 
e been developed to mine coal 


se of these machines reduces 


nd ге‹ ining costs. A continuous mining 

an cut loose and load it in one opera- 
Two men r this machine can mine coal at 
f about ( ns a minute. The coal auger is а 

t which « into a coal deposit and remove 


it makes. The holes the auger 
es across and 200 feet deep. A 
Шоп mir lectronic controls can send a 
achine 1,000 feet underground 

›п the surface. The giant device 
another on tracks. It consists of 
piral ramp on which the mining 
are stored until they 
of the push-button 


coal from tl 


g-type min 
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ine and po conveyers 


ent undergr See picture 
and auger in this article. 
Hauling Coal Out of а Mine. As the coal is mined, 


ks are laid ie tunnel, or haulage way. Cars 


In Large Underground Coal Mines, Miners Ride to an 


d from Their Work in Clean, Rapidly Moving "Man-Trip Са 
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The coal is hois 
tipple in bituminous ' 
mining. This is à. prepara " H 
washed and sorted 1 
Sometimes the coal d. Es 
mining, the coal may i 
tuminous coal is i Р 
sizes, and also into smaller sizes k 
pea, slack, and pulverized coa А M 
broken up to remove si and ot Г 
ded in it before it can be divided int ^ 
is screened into sizes called brod " 
buckwheat, rice, and barley large 
best for many heating purposes, a 
higher prices than the small sizes 

Powdered coal is used for man) 
Sometimes this fine coal ts pressed М 
briquettes, for use in fireplaces A bindi 
as pitch or tar, 1$ mixed with Ix 
hold the briquettes together Powdered « T 


in industrial furnaces whi 
coal into the firebox 


weer өө! € 


ста MINING COAL 
f пла WITH MACHINES 


A Continuous Miner, 
above, looks like a dragon 
with bared fangs. The steel 
teeth bite into the face of a 
coal seam and chew out as 
much as 8 tons of coal a min- 
ute. Crawler tracks carry the 
machine forward. The coal 
passes from the front of the 
miner to the rear end, right, 
where it flows into shuttle cars 
or a conveyer belt. 


A Shuttle Car, such as this, 
left, hauls the coal from the 
face of the seam to an eleva- 
tor or a conve belt that 
takes it to the surface. 


A Cutting Knife on 
wheels, right, looks like a 
sawfish. The operator can 
make it cut a slot either 
up and down or across 
а coal seam. 


MINING COAL 
WITH EXPLOSIVES 


An Electric Drill, right, drills 
holes for plosives in a coal 
seam. es that do not have 
such mechanized equipment as 
contint miners blast the 
coal from the face of a seam. 


National Coa 


aring to Blast, the 
miners, below, use a pole to 
tamp the explosive charges 
into place in the holes. 


A Shot-Firer, as the miner 
above is called, p 

explosive charge by inserting 
a detonating device, 


After the Blast, a crawler- 
lype loader, right, moves in. 
It picks up the loose coal and 
loads it in shuttle cars. 


Cleaning. Anthracite usually has a large quantity of 
slate mixed with the coal as it leaves the mine. After 
being broken into smaller sizes, the anthracite is sent 
through mechanical cleaners which automatically re- 
move the slate. At some mine tipples, men are em- 
ployed to pick the slate out by hand as the coal passes 
over the chutes. In many bituminous coal mines, little 
or no slate is found with the coal. 

However, bituminous coal does contain clay and 
other impurities. About two thirds of such coal is also 
cleaned mechanically. Such mechanical cleaning is 
done chiefly by machines called jigs and dense-medium 
washers. These machines Separate the coal from the 
heavier impurities. Sometimes coal is treated with 
chemicals or sprayed with oil to settle the dust. 

Grading. In its natural state, coal is classified by 
rank, which depends on its carbon and ash content. the 
amount of volatile, or gas у, matter and moisture it con- 
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tains, and its heat value. As sol: the market, ‹ 
classified by grade, which depe: in its rank and s 
other characteristics as the siz« 
special treatment which the « 
grade of coal is of interest to customers, for it means t 
the coal will meet certain standards, 


the lumps and 
has received. 1 


How Coal Is Transported 


Shipping. After the coal has been cleaned at 
tipple or breaker, it is usually loaded into railroad ¢ 
or coal barges. Sometimes coal is loaded for ship 
directly from the car which has brought it to the 
surface. 

Coal needs heavy transportation equipment because 
the fuel is so heavy and bulky. 1 
road cars transport about 73 per cent of the coal p 
duced in the United States. The fuel is carried in 
topped coal cars called gondolas, or hoppers. These ‹ 
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A Giant Coal Auger ыш 
holes 42 inches wide and a 
feet deep into соо! — 
hydraulic crane lifts e 
lengths of auger into ie 
as needed. This machine, 
the one in the picture at 
top of the page, !5 bear 
way of mining coal cover? d 
too much earth and rock 
strip-mining operations: 


MINE ТО BIN 


wr соо! o: if comes up out of the mine, is not 
it must be cleaned, crushed, screened, ond sorted 
This work is done in o building called o tipple 


Large blocks 


or weap, of cool 


Slote ond rocks 
V. removed Irom coo! 


FCool floats to top, 
F while refuse sinks 
to bottom of water, 


medium-sized 
coal sent 
to crusher, 


Carbon, or л. 
pulverized, Stoker, or Stove coal Egg coal Lump coal 
coal pea, coal (3° to 2") (5° 1о 3") (5° or larger) 


(1^ to 14") 


(A smaller) 
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Mixing conveyer makes possible the loading of mixed sizes. 
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TRANSPORTING COAL 


Coal of various sizes slides 
down chutes from a mine tipple, 
above, directly into railroad 
cars. Railroads carry the coal 
to retail dealers and to large 
users, such as electric-power 
plants. Barges also hau! great 
quantities of coal along the in- 
land waterways of the United 
States and other countries, A 
diesel towboat, upper right, 
Pushes a string of 20 barges 
along the Ohio River. Large 
ships, left, carry coal across 
oceans and the Great Lakes. 
Trucks, bottom, deliver coal 
from retail dealers to homes 
and other consumers, 


Norfolk & Western ЖШ 


usually carry about fifty tons of coal, but some haw 
been made which can carry as much as 120 tons of cnl 
The trucking of coal directly from the mines has bea 


gaining rapidly in importance. But the railroads sil 
carry almost six times as much coal away from the mings 
as do trucks. 

Coal is also shipped by barge, because many mine 
are located on rivers and water transportation ischeapet 
than shipping by rail. Millions of tons of the coal mined 
in Pennsylvania and West Virginia are shipped in this 
way on the Ohio River and its branches. Some of tht 
coal produced in Ohio, Kentucky, Illinois, and АШ 
bama is also shipped by river 

Many utility companies are building electric-powet 
plants near mines and sending clectricity over long: 
distance high-voltage lines to consuming areas. This 
eliminates the need to transport coal by railroad, bang 
or truck, and reduces the cost of electric power. 

Coal can also be transported in pipelines. For exam 
ple, a pipeline that begins at Cadiz, Ohio, carries coal 
to near Cleveland, a distance of more than 100 miles 
Fine coal is first mixed with water, and then pumped al 
speeds of 3 or 4 miles an hour to an electric-power plant 
Here, the coal is separated from the water, and heat 5 
and dried for use. This pipeline is designed to Camy 
1,200,000 tons of coal a year. . & 

Much of the coal mined in the Appalachian area Ё 
taken by rail to Lake Erie or to the Atlantic Солы 
from there it is shipped by boat. When the rai E 
cars reach the transfer point, they are run over fol 
docks which have storage bins large enough | 
whole trainloads of coal. From the bins, which are 


high above the watcr, the coal is dumped into freighters. 

The coal which is sent by boat on the Great Lakes is 
loaded at Toledo, Sandusky, Huron, Lorain, Cleveland, 
airport Harbor, Ashtabula, and Conneaut, all in 
and at Erie, Pa.; and Buffalo, N.Y. A modern 
lake steamer can carry 13,700 tons of coal, 

From these points. the coal freighters go to various 
places in Canada «nd the United States. Many of the 
shipments are to Detroit; Chicago; Milwaukee; Supe- 
пог, Wis; and Duluth, Minn, Boats returning from 
Minnesota and Wisconsin usually bring back iron ore. 

Most of the coal that is shipped along the Atlantic 
Coast is loaded at Charleston, S.C.; Hampton Roads, 
Va.; Baltimore; Philadelphia; and New York City. 
These so-called tid-water coal shipments go to ports in 
other countries, especially in western Europe. They 
also go to other ports in the Middle Atlantic states, 
to the New England states, and to Canada. Canada 
ranks as the chief importer of American coal. West Ger- 
many also imports large amounts. High-grade Ameri- 
can coking coals are in particular demand in European 
stecl-producing centers. 

Coal that arrives by ship is unloaded by huge cranes 
that Scoop it out of the holds, and pile it for storage 
at the pier or load it on railroad cars for shipment 
farther inland. 
сеа lan € consumers of coal try to keep a 
he i m which will last several months beyond 
kia mediate requirements. Sometimes coal is stored 
Жы and sometimes in bins. Anthracite and bi- 
iion coal may be kept for long periods of time 

osing their heating or power values. But sub- 


bituminous coal must be stored or piled carefully to 
protect it from the weather, and lignite cannot be 
stored without drying 

A major problem of coal distributors is having on 
hand the right grades and sizes of coal to meet the de- 
mands of the market. In coal yards there are 
a large number of bins, cach containing a reserve sup- 
ply of coal of a certain grade. Yet many retail deliveries 
are made directly from railroad cars. Retail dealers often 
combine coal distribution with other lines of business, 
including fuel oil and sometimes ice, lumber, and gen- 
eral hauling. These dealers usually deliver coal by truck. 


Where Coal Is Found 


World Coal Fields. Most of the world's coal fields 
have already been located. About a third of the world's 
supply of coal (34.4 per cent) lies in North America 
The United States has almost all of this coal (32.4 per 
cent). It has about three times as much coal as Europe, 
but slightly less coal than Asia. Germany has the largest 
share of European coal reserves, but Great Britain also 
has large deposits. Asia, including the reserves of both 
European and Asiatic Russia, has about half of the 
world's coal reserves. Russia has almost as much coal 
as the United States. Africa, Australia, апа South 
America together have less than 3 per cent of the world's 
coal reserves. 

United States Coal Fields. The chief coal fields of 
the United States are spread over several wide areas 
The great Appalachian coal area extends from Alabama 
to Pennsylvania. A second huge coal area lies in Illinois, 
Indiana, and western Kentucky. Another large field 


usually 


ШШ Bituminous 
ШШ Subbituminous 
Bl Lignite 

Wl Anthracite 


Main Coal Deposits of the United States, Outside Alaska and Hawaii, Showing the Kinds of 


crosses Iowa, Missouri, Kansas, Oklahoma, and Texas. 
The Northwestern Plains coal area includes parts of 
North and South Dakota and eastern Montana. The 
Rocky Mountain coal area lies in western Montana, 
Wyoming, Colorado, Utah, New Mexico, and Arizona. 
The Pacific Coast coal fields lie chiefly in Washington. 
At least 33 of the 50 states of the United States have 
significant amounts of coal. 

Amount of Coal Mined. The United States is the 
world’s second largest coal producer. It accounted for 
about 20 per cent of the total world output in the 19507. 
The United States can produce about 600,000,000 tons 
of coal a year. In the 1950's, it produced about 465,- 
000,000 tons a year. Of this amount, about 94 per cent 
was bituminous coal. About 6 per cent was anthracite. 
If the coal mined in the United States in a single year 
were used as paving material, it would build 12 super- 
highways 50 feet wide, 1 foot thick, and almost 3,000 
miles long, about the distance between San Francisco 
and New York City. 

West Virginia and Pennsylvania mines supply almost 
half the bituminous coal and all the anthracite in the 
country. The other chief coal-producing states are Ken- 
tucky, Illinois, Ohio, Virginia, Indiana, Alabama, 
Tennessee, and Utah. All these states except Utah are 
cast of the Mississippi River, where most of the nation’s 
coal is used. Out of every 10 tons produced, 6 are used 
in 14 Northeastern States, 

Other leading coal-mining countries are Russia, 
China, Germany, and Great Britain. These four coun- 
tries and the United States mine about four fifths of 
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Adapted courtesy National Coat As 


the world’s output of coal. While they vary 
they always lead in produciion. Other 
producing countries include Poland, Czed 
France, and Japan. 

For more detailed information on the coal 
various states and countries, see the Natural R 
sections of the articles on the states and ci 

World Coal Reserves are estimated to be 


TEN LEADING COAL-MINING COUNTRIES 
в/% 


ЁЗ КОЛЫ ous 545,406,000 tons ^ 


United States... ..454,166,000 tons рм 


China (Mainland). . 322,025,000 tons 
Germany (West). . 268,256,000 tons @ 
Germany (East). . .242,284,000 tons 
Great Britain... . «234,967,000 tons 
. «117,038,000 tons 06904 
Czechoslovakia. . . .89,31 0,000 tons Sagi 

Ргапсе, ,.,,...... 65,353,000 tons PP 


. -56,729,000 tons {9% 
Each symbol @ stands for 50,000,000 tons of coal mine? 


Poland.... 


Japan... 


Based on a 4-year average of government statistics. 


dasasd billion tons More than 34 per cent of this 
mene is in Nort! \merica. Asia has 49 per cent and 
Euge has 13 pe: cent. United States coal reserves 
ye блаце at almost seventeen hundred billion tons. 
This includes beds down to 3,000 feet below the sur- 
fe. Some good ıality coal deposits lie even below 
фи depth, but these are not likely to be mined for 
палу years. Toda beds are seldom mined that are 
шит than a few hundred feet below the surface. Coal 
with an ash content up to 30 per cent is included in the 
wal resources estimates. But little American coal has 


more than 15 per cent ash, 
No one can tell «actly how long the coal resources 
of he United States will last. This will depend on a 


eember of factors. | hese include the rate of consump- 


TEN LEADING COAL-MINING STATES 


s^ 


West Virginio 128,737,000 1075 bti , ' 


Pennsylvania . . 92,471,000 tons [] 


Kentucky. ..... 67,559,000 tons РЕФОР 


(C N 45,587,000 tons ЮДЫ 
"b eorr 34,490,000 tons ФИ 
Virginio.......28,485,000 tons ФИЙ 
hdiana....... 15,301,000 tons Pf 
Асьапа..... 12,350,000 tons fif 
Temesee...... 6,646,000 tons @ 

M eos 5,422,000 tons ff 


Foch symbol fj stands for 10,000,000 tons of coal mined each year. 


Beled on о 4-year overage of government statistics. 
ا‎ = 


= of American coal, the life expectancy of American 
чама of oil and natural gas, the level of imports of 
‘ese competitive fuels, and the future price of coal com- 
E. other sources of energy. However, experts 
m at the United States has enough coal to last at 
Sitater Aiea Under certain circumstances, the United 
2000 m d not exhaust its coal resources for almost 
ти sin includes billions of tons 
United a ı8 coal and lignite found in the western 


Conservation of Coal 


Aon M or consumed can never be replaced. The 
problem mu of this valuable resource is, therefore, a 
Question rs concerns everyone today. It is not only a 
When ay what to do thousands of years from now 
coal is an ast ton of coal is gone. The conservation of 
and быы оша problem, since coal that is best 
only to get is now being taken. This will leave 
* Poorer grades for future generations to mine. 


100 YEARS OF US. COAL MINING 
A 


1841-1870... 281,000,000 tone ү 
1871-1880... 585,000,000 tone 9 
1801-1890...1,193,000,000 tome рф 
1891-1900...2,030,000,000 toms Wt 
1901.1910...3,970,000,000 ме ۹ 
1911-1920...5777,000,000 ое ы 
1921-1930. ..5,773,000,000 iom рн 
1931-1940...4,371,000,000 toms е 
1941-1950...6,162,000,000 юе м 
1951-1960. ..4,832,000,000 юм еи 
оо аттана 


Based on lotes! avodoble gevernmen! моба. 


Nature treated the United States generously with cx- 
cellent coal resources. American mines produce four 
times as much coal per mine worker as those in Great 
Britain, and about ten times as much per worker as 
Belgian mines. This may be largely due to the energy 
and skill of American miners, and to the use of better 
machinery than in other countries. But these are 
probably not the only reasons. In the United States, the 
coal is taken from comparatively shallow mines. The 
deepest mine in this country is in the anthracite region, 
and it goes down about 2,200 fect, but most of the coal 
mines are less than 300 feet deep. In other countries, 
many mines go down 3,000 to 4,000 feet, and very thin 
beds of coal are worked. Where such difficult con- 
ditions exist, mining is necessarily slower and more 
expensive. 

Some of the most desirable beds in the United States 
already have been exhausted. Coking coals are de- 
cidedly limited. However, new methods are being used 
to blend a wide variety of non-coking coals with coking 
coals. This is being done to extend the life of existing 
coking-coal reserves. About 30 per cent of the better 
coal in the anthracite region of Pennsylvania has been 
worked out. 

The geography of coal deposits is an important factor 
in its conservation. Six states cast of the Mississippi 
River now produce 86 per cent of all the coal in the 
United States, but they have only 26 per cent of the 
coal resources. On the other hand, seven states west of 
the Mississippi River have 42 per cent of the coal re- 
serves, but they produce only 4 per cent of the coal in 
the United States. 

For every ton of coal mined, more than one half ton 
is lost. The greatest source of loss is in coal pillars left 
in the mines to support roofs, although recent changes 
in mining methods promise to reduce this loss. Other 
losses occur in coal preparation and handling. Much 
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USES OF BITUMINOUS COAL 


Coke and Steel Railroads 


For every 20 tons of bituminous coal mined, only about one 
ton of anthracite is mined. Most anthracite is used for heating. 


Adapted courtesy National Coal Association; U.S. Geological Si 
Figures are based on a 4-year average of government statistics 


valuable coal is also left in places that are hard to reach, 
on the roofs and floors of mines, and under buildings 
and other surface structures. 

Large amounts of this precious fuel are also being 
wasted by consumers through careless firing methods. 
The introduction of automatic stokers, which use a 
greater part of the heat value, is helpful. Better insula- 
tion of homes and other buildings also helps to conserve 
coal resources. Coal smoke and soot are indications of 
waste. Therefore, an effort is being made to eliminate 
them, to conserve coal and also make cities cleaner and 
more healthful places in which to live. One of the major 
advances in coal conservation has been the shift from 
bechive coke ovens, which waste the by-products, to 
by-product coke ovens, which save them. 


How Coal Is Used as Fuel 


Coal supplies the fuel used to generate over half 
the electric power in the United States. The coal is 
burned under boilers containing water. Steam from the 
boiling water spins turbines which turn generators to 
produce electricity. One ounce of coal makes as much 
electricity as 100 tons of water falling one foot. The elec- 
tric-utility industry uses more than 173,000,000 tons 
of bituminous coal a year. The aluminum industry, 
which consumes large quantities of electricity, is build- 
ing plants in coal regions. This puts the plants close to 
low-cost sources of electric energy. 

Steel is not usually made in large amounts without 
coke, which is bituminous coal with the tar and gases 
baked out. Imagine what life would be like without 
steel! There would be no automobiles, airplanes, trains, 
ocean liners, or skyscrapers. The iron and steel industry 
in the United States uses about 90,000,000 tons of coal 
each year. 

Coal is also widely used as a source of power and 
heat by other important industries, These include the 

chemical, cement, paper, and metal industries. Coal 
also provides heat for many schools, hospitals, hotels, 
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Uses of Coal Products 


Listed below are many of the products с 
black type) and some of their uses (in е 
Coal Tar Xylene 
Tor acids Colored iai 
Corbolic acid Cosmetics 
Aspirin Synthetic fil 
Cresols 
Lysol с 
Photo developer 
Plastics Ammonia 
Methyl naphthalene | plosives 
DDT insecticide Household: 
Fungicides Piper manufaetus 
Naphthalene Kefrigeration 
Baby dolls `inelling salts 
Explosives Ammonium chloride 
Moth balls Dry batteries 77 
Upholstery Galvanizing _ 
Phenols Nitric acid 
Detergents Dyes 
Drugs Explosives 
Dyes Fertilizers 


Food preservatives 
Oil of wintergreen 
Perfumes 
Rubber chemicals 
Weed killer 
Pyridine 
Clothes waterproofing 
Sulfa drugs 
Synthetic vitamins 
Heavy oil 


ез 
Embalming fluid 
Laxatives 
Wood preservatives 
Pitch 
Electrodes 
Insulation 
Paving 
Roofing 
Storage batteries 
Waterproofing 
Tar bases 
Antiseptics 
Disinfectants 
Paint thinner 


Light Oils 


Adipic Acid 
Nylon 
Benzene 
Aniline dyes 
Food preservative 
Indelible pencils 
Motor fuel 
Plastics 
Synthetic rubber 
Tanning fluids 
Carbon disulfide 
Rubber solvent 
Solvent Naphtha 
Electrical insulation 
Linoleum 
Motor fuel 
Varnish 
Toluene 
Antiseptics 
Fingernail polish 
Printing ink 
Saccharin 
TNT explosive 


Nitrous oxide : 
Laughing gas ane 

Urea 
\dhesives 
Plastics 


Coal Gas 


Cyanogen 
Artificial silk 
Cotton finis! 
Dves 
Poison gas 

Fuel gas 

Illuminating gas! 

Sulfur 
Fungicides 
Insecticides 
Sulfurie acid 


Coke and Coke Pri 


Acetic acid 
Paint 
Acetylene 
Welding 
Battery carbon 
Carbide 
Carbon dioxide 
Fire extinguish 
Soda water 
Carborundum j 
Carbureted water ga! 
Electrodes 
Fuel 
In homes 
In industry 
Graphite 
ead pencils 
Lamp black ia 
etallurgical coke 
Ў Сор smelting 
Iron smelting | 
Lead smelting ‹ 
Polyvinyl plastics 
Phonograph re 
Washing soda 


WHAT WE GET FROM А TON OF COAL 


"T POWER and HEAT if we burn the coal. Or we con 
моде the coal into hundreds of useful products. When 
e ton of coal in an airtight oven, we get . 
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from gases 
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COAL 


and apartment buildings. The Bureau of the Census es- 
timates that about 12 per cent of the occupied housing 
units in the United States are heated by coal or coke. 

Coal is necessary even for the production of atomic 
energy. United States atomic-energy plants use millions 
of tons of coal each year to make the electricity needed 
to run the plants. ; 

Coal has played a leading part in the course of history 
and in the struggles between nations, Wars have been 
fought to gain or keep coal fields. This is because indus- 
trial success depends to a large extent upon the amount 
of coal a country controls. The coal reserves of Alsace- 
Lorraine and of the Ruhr and Saar basins of Western 
Europe have been one of the causes of many conflicts in 
that part of the world. Victory or defeat in war may de- 
pend upon a nation's possession or lack of coal because 
arms and munitions cannot be produced without coal. 

"Thick beds of coal have determined the location of 
cities, because it is cheaper to ship iron ore to coal 
centers than it is to take coal to iron fields. Thus, coal 
has made great industrial centers of such cities as Bir- 
mingham, Ala., and Pittsburgh, Pa. 


Products from Coal 


You use coal every day, although you may not recog- 
nize the coal as fingernail polish, a doll, moth balls, or 
the detergent with which you wash dishes. Chemicals 
obtained from coal are used to make these and thou- 
sands of other useful articles. Four of the main processes 
used to obtain valuable man-made products from coal 
are described below. 

Carbonization consists of baking coal in an airtight 
oven. In this process, about two thirds of the coal is 
changed into either coke or char, depending on the qual- 
ity of the coal baked. Coke is particularly useful in 
making iron and steel, and as an industrial fuel. One 
third of the coal baked turns into tar and gas. Coal tar 
is used in road surfacing and as a raw material that can 
be broken down into hundreds of useful chemicals. 
Coal gas, or coke oven gas, is used as a fuel gas and as 
a raw-material source of industrial chemicals. 

Hydrogenation is a process of treating coal with oil 
and hydrogen under heat and pressure, then separating 
the liquid mixture into useful products. Hydrogenation 
produces hydrocarbon gases such as ethane, propane, 
and butane. It produces low-priced pitch. And it turns 
out many valuable chemicals such as benzene, phenol, 
naphthalene, and aniline. These chemicals in turn are 
used to make everyday products such as dyes, perfumes, 
paints, and plastics. The hydrogenation process also can 
be used to produce fuel oil and gasoline. The first com- 
mercial use of hydrogenation in the United States was 
in 1952 at a plant built in West Virginia by the Union 
Carbide & Carbon Corporation. See HYDROGENATION, 

Gas Synthesis, or the Fischer-Tropsch process, is a 
method of developing chemicals from coal by oxidation. 
The first step is to turn pulverized coal into a gas by 
exposing the coal to oxygen and superheated steam. The 
gas, a mixture of carbon monoxide and hydrogen, in 
turn is passed over various solid catalysts to change it 
into useful products. Cobalt catalysts have been used to 
change the gas into diesel fuel, Iron catalysts can 
change it into gasoline. 
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Gasification. Fuel gas is obtained from coal by ty 
commercial methods which are described in the arti 
Gas (Coke Oven Gas; Carbureted Water Gas). магу 
ments have been conducted in both the United States 
and other countries with a process of burning the pe 
in the mine to produce gas, then piping the gas to the 
surface. The gas in turn can be used as a source of heat 
to make electric power, or can be broken down into 
liquid fuels such as gasoline. 


Leading Coal Companies 


Hundreds of industries share in the Ownership af 
mines. Some coal mines, for cxample, belong to stee 
companies, railroads, utilities. ind other large industries 
that use a great deal of coal. ‘hese mines are called 
captive mines. Captive mines account for about 15 рт 
cent of the coal produced each year in the United States 

The United States Steel Corporation owns the largest 
captive mines in the United States. These mines pro 
duce about 4 per cent of the total coal production in 
the United States. Consolidation Coal Company of 
Pittsburgh, Pa., owns the largest number of non-captive 
mines. It and the Peabody Coal Company of St. Louis, 
Mo., are the two leading coal producers in the United 
States. Each mines about 7 per cent of the total United 
States coal production. Other large companies indude 
Island Creek Coal Company of Huntington, W.Va, 
and The Pittston Company of New York City. The 
major United States coal-producing and coal-ales 
companies work together through the National Coal 
Association, Washington, D.C. The association pro- 
vides services in such fields as economics and trans- 
portation, government relations, law, marketing, public 
relations, and research. 


The Mining Industry 


Employment. The use of coal mining machines 
has made it possible for a smaller number of mines 
to produce a greater amount of coal. For example. 
in 1923 about 700,000 miners were employed in 
bituminous-coal mines of the United States. They 
produced 565,000,000 tons of coal. Thirty-seven yeas 
later, about 169,000 bituminous miners produced 410 
000,000 tons of coal. Bituminous-coal mining employs 
over eight times as many men as anthracite mining 

The United States coal miner produces more coal pet 
day than docs the average miner of any other country 
in the world. Bituminous miners in the United State 
mined an average of 12.83 tons per man every vo 
day in 1960, compared with an average of about 20 
per miner in Europe. ; 

In addition to the men who mine the coal, hnde 
of thousands of persons are engaged outside ше ues 
in selling coal, transporting it, and handling it in 0 
using industries, In all, about a million persons i? y, 
United States earn their living, directly or шеи 
from the coal industry. f the 

Working Conditions. Before 1898, the length 0. 
work week in the bituminous-coal mines of the nae 
States was sixty hours. It was reduced to ШУТ in 
during the period from 1898 through 1916, to do 
1917, to forty-eight between 1917 and 1932, veh 
forty hours in 1933, Since 1934, the thirty Ве в 
weekly schedule—seven hours рег day and fye 
per week—has been in effect. 
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Weekly work schedules in the anthracite industry 
remained at sixty hours until April 1, 1903, when they 
were reduced to fifty-four. A reduction from fifty-four 
hours per week to forty-eight took place on April 1, 
1916, and from forty-eight hours to thirty-five on May 
I, 1937. 

Dai ng World War I, most miners worked long hours 
of overtime, but in normal years the actual time worked 
by miners is less than thirty-five hours a week. Miners in 
the United States usually work about 210 to 250 seven- 
hour days a year. 

In early days, coal-mining companies built many 
company towns to provide housing for their miners, and 
ran company stores to supply the miners’ needs. This was 
considered necessary because mines were often located 
in areas far from cities and towns. There were several 
disadvantages in the company-town system. The miners 
sometimes felt that they were not free to live and to buy 
their goods where they pleased. As retail merchants and 
landlords, the mining companies had a heavy responsi- 
bility to the miners. The introduction of good roads, the 
automobile, and higher pay made it possible for many 
miners to live at a distance from the mines, This brought 
about a decline in company towns. 

Unions. Most of the coal miners belong to the United 
Mine Workers of America. Under the leadership of 
John L. Lewis, this union became one of the strongest 
labor organizations in the United States. Lewis, who 
started working as a coal miner at the age of 12, be- 
came president of the United Mine Workers in 1920, 
He served as president of the union for the next 40 
years, until he retired in January, тобо. 

The union negotiates contract agreements with the 
mine operators. These agreements deal mainly with 
wage rates, hours of work, working conditions, and the 
royalties paid by the operators into the miners’ welfare 
and retirement fund. This fund provides pensions for 
retired miners, medical care for miners and their fami- 
lies, and death benefits for miners’ families, 

Importance to Other Industries. All industries are 
likely to be seriously affected if anything interrupts the 
steady flow of coal from the mines. For example, if the 
great steel furnaces grow cold for lack of coal, a shortage 
of steel may cause shutdowns in automobile plants, 
building construction, shipyards, and hundreds of other 
manufacturing industries. All other industries may be 
greatly hampered, not only by a shortage of coal for 
their own use, but also by a shortage of automobiles, 
new buildings, and ships. Shutdowns spreading to these 
other industries may throw hundreds of thousands of 
persons out of work, with the result that they suffer 
hardships and cannot buy as much of the products of 
industry as they usually would. At the same time, coal- 
heated homes may be left without fuel. Without coal to 
provide energy to generate electricity, entire cities may 
be cast into darkness and various other essential com- 
munity services may be cut off. Workers on the upper 
floors of skyscrapers may be unable to reach their offices 
because there is no power for running the elevators. 
Radio and television stations may go off the air for lack 
of power. 

Thus the normal operation of the coal industry is of 
great importance to the entire country. This is especially 
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true in wartime. Government regulation of the coal j 
dustry in the United States was introduced = 
time conditions in 1917, during World War | he 
lifted after peace was declared. a 

Regulation was revived in 1933. The federal 
ernment established minimum prices for coal and 
in the negotiation of wage-hour agreements. This pe 
of regulation was discontinued in 1943 when wartime 
regulations setting maximum prices were in effect. Since 
1946 little regulation has existed except for a time afte 
the start of the Korean War. Dui ing several periods of 
national emergency, the federal + overnment took over 
operation of the mines when | 'bor-management dis 
putes interfered with coal production, 


Mine Safety Measures 


Protection Against Gases. Precautions against gas 
must be taken in many mines. There are many gases 
which displace the oxygen in the air, and make it unsafe 
to breathe. One of these dangerous gases is carbon 
dioxide. This gas often is found with deeply buried de 
posits of coal. Air which contains large proportions of 
carbon dioxide is called chokedamp or blackdamp. Choke- 
damp becomes a hazard when a section of the mine is 
cut off from a proper supply of fresh air. Constant ven- 
lation of all parts of the mine prevents chokedamp. 

An instrument known as the /lame safety lamp is used 
to detect chokedamp. When chokedamp is present, the 
lack of oxygen makes the flame of the lamp bur lower. 
See SAFETY Lamp. 

Another gas found in mines is carbon monoxide. Itis 
sometimes called afterdamp, because it occurs only afla 
a mine fire, an explosion, or the partial burning of 
explosives used in breaking down coal. Carbon monos- 
ide is caused by the incomplete burning of the coal or 
coal dust. A carbon-monoxide detector, carried by a 
man wearing a gas mask, is used to test for the presence 
of this dangerous gas. 

Probably the most common of the dangerous gass 
found in mines is methane. Explosions may result when 
only 5 to 15 per cent of methane is found in the air. The 
mixture of methane with air is called firedamp. Methane 
is formed by the same chemical changes which pro- 
duced coal from organic matter. l'or this reason it is 
more often found in coal mines than in any other type 
of mine. 

Firedamp is easily detected by a flame safety lamp; 
by an electrical methane-detecting device, or by on-the 
ground chemical analysis of mine air samples. Мп 
can be kept out of coal mines by means of huge venti a 
ing fans and ventilating doors to distribute fresh ait à 
all mine openings. In many mines, the weight of "s a 
which is sent through the mine passages during а Ei 4 
much greater than the weight of the coal taken from 
mine during that time. t gas 

For many years canary birds were used to detec a 
in mines. If gas was present, the birds became pe 
and fell from their perches. Today, accurate mechani 
or electrical detecting devices are used. je 

Protection Against Coal-Dust Explosions. Gas dur 
sions in mines are usually confined to one part 0 гей 
mine, and are not themselves the cause of Аме. 
injury or loss of life. But gas may start пошед а. s 
dust explosions. Under certain conditions, coal 
highly explosive, 


fo. 


Safety Engineers talk over each mining 
operation with fo n end supervisors. 
А supervisor for 10 to 12 miners 
belps insure safety 


Mine Safety Team practices 
carrying miner on stretcher. 
А few minutes more or less in a 
mine disaster may mean many 
lives saved or lost. 


Rockdusting, or coating the 
tunnels of а coal 
finely powdered limestone, 
Prevents the spread of highly 
*xplosive coal dust. 


MINING 
IN SAFETY 


Safety Fire Boss uses lamp 
to test for chokedamp. If lamp 
flame grows dim, it means the 
gas is present in the air. 


COAL 


The breaking of the coal for loading into mine cars 
or onto conveyers results in the formation of many fine 
particles of coal dust. This coal dust can be made 
harmless by a simple process called rockdusting (see 
the picture of this process at the bottom of the preced- 
ing page). Limestone dust is spread over all surfaces, 
effectively blanketing the coal dust. As another means 
of eliminating coal dust, water is used on the working 
heads of the saws and shoveling parts of mining machines. 

Draining the Mine. Some mines are as dry as dust. 
But others, especially those located far below surface or 
under subterranean streams, are flooded with large 
quantities of water, which must be pumped out con- 
stantly. In such mines, drainage is a problem, and flood 
waters may endanger the lives of the miners. In the 
anthracite region of Pennsylvania, as much as thirty- 
three tons of water may be pumped out for every ton of 
coal mined. In some places the water which is pumped 
from the mines pollutes near-by streams and local water 
supplies. This water contains sulfur and other impuri- 
ties, and often destroys the fish in the streams and 
makes the water unfit for human use. The Federal 
Government has spent large sums of money to seal 
abandoned mines which threatened the water supply 
in certain areas. 

Protection Against Other Hazards. The greatest num- 
ber of injuries in coal mines are caused by material fall- 
ing from the mine roof, and by accidents in hauling the 
coal away from the mine face. Steel and reinforced-con- 
crete pillars are sometimes used in main haulageways, 
or steel plates may be bolted to the roof, doing away 
with timbers to support the roof. 

Some of our most valuable deposits of high-quality 
coal are found in layers only thirty to forty inches thick. 
Tt is sometimes necessary to remove rock from above or 
below the coal vein in order to have room for men and 
mining machines to work. In this process the workers 
may breathe air containing silica, or sand, dust. The 
men wear masks to prevent their getting the disease 
known as silicosis. The equipment has water sprays to 
keep the silica dust out of the air the miners breathe, 

Safety Education. Coal mining today is safer than 
ever before. Some of this improvement has resulted from 
the development of improved safety devices, but safety 
education has also played an important part. Many 
mines have a safety director who meets regularly with 
the mine foremen and with employee groups to discuss 
safety measures. A single violation of the no-smoking 
tule may cause a disastrous fire or explosion. The failure 
to put in roof timbers at a particular spot in the mine 
may Cause a cave-in, trapping scores of miners. A good 
safety record therefore depends on the Co-operation of 
the mine operator and the miners in carefully following 
all safety measures, 

Many mines insist on giving their miners “pep talks” 
on safety practices. The talks concern the need for 
no-smoking rules and various other measures to insure 
greater safety. Posters placed about the mine warn the 
workers of the possibly disastrous results if they do not 
follow safety regulations exactly, 

The United States Bureau of Mines, founded in 1910, 
studies the hazards of mining and advises mine opera- 
tors on measures to prevent accidents, It also administers 
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the federal Coal Mine Inspection Act. Ака 
deaths from explosions and certain other Causes hay 
been greatly reduced. The Departments Of Mines ы 
individual states, acting under state laws, have qı ‘a 
safety standards and regulations which also help to i. 
duce the accident rate. Operators associations E. 
labor unions also aid in safety work and instruction of 
miners. Nearly all the disastrous mine accidents of æ 
cent years could have been prevented if safety renis 
tions had been followed. 7 


History of the Use of Coal 


Early Use. The exact date of the first use of coal i 
not known. We have evidence that 3,000 to 4,000 year 
ago, in the Bronze Age, the people of Glamorganshire, 
Wales, used coal for funeral pyres to burn their dead, 
The Chinese probably used coal about 1,100 years be. 
fore the Christian Era. King Solomon was probably 
familiar with the coal deposits of Syria, for coal is 
mentioned in the Book of Proverbs (26:21). It is als 
referred to in several later books of the Bible. 

The Greeks used coal several hundred years before the 
birth of Christ. Aristotle, the Greek philosopher, men- 
tioned it in his writings. But hundreds of years passed 
before coal had any great and lasting influence on the 
course of civilization. 

Use in England. During the Middle Ages in England, 
coal was commonly thought to be a curse. People 
thought it filled the air with dangerous poisons that in- 
jured people's health. In 1306, King Edward I of Eng- 
land issued a proclamation declaring the use of coal 
punishable by death. At least one man was put to death 
for breaking this law. In early days, the methods of bum- 
ing coal were so inefficient that smoke and bad odor 
filled the air. Many people doubted that coal could ever 
be used successfully. But England was the first nation 
to see the great commercial valuc of coal and to use it 
on a wide scale. 

The Industrial Revolution, which dates from the 
mid-1700's in Great Britain, was largely dependent on 
coal as the chief source of power to drive steam engines. 
See INDUSTRIAL REVOLUTION. 

The word coal as used in the English language comes 
from the Anglo-Saxon col, which originally referred to 
charcoal. The spelling cole was used until about п 
hundred years ago, when the present spelling was adopted: 

North America. Coal was discovered in North a 
ca in 1679. Father Louis Hennepin, a member 0 г 
early French exploring party, observed the ШШЕ 
eral along the Illinois River at a point about Pem 
miles southwest of the present city of Chicago. ks 
the American Indian tribes, however, knew about e 
long before this time. The Pueblo Indians of the p 
west used it in their pottery-making at an carly i ; 

A colony of Huguenots, near what is now jp 
Va., found a few pieces of bituminous coal near ШС 
colony in 1700. Fifty years later, a boy hunting © А 
fish discovered а rich bed in the region, and, ee 
end of 1750, mining operations were started. T Ned 
the first commercial mining of soft coal on the Ben 
American continent. In 1759, mining began in W mc d 
Pennsylvania, and anthracite, now considered wet 
the finest of fuels, was discovered in eastern Р i 
vania in 1791. For a time this coal was believe as dè 
useless, In some places the sale of anthracite W 


dard а fraud which was punishable by law. 

With growing industrialization, especially after 1850, 
wal was increasingly used in the United States. The 
goth of railroads gave the coal industry one of its 
шей customers, and also stimulated the iron and 
secl industry, another large user of coal. In the 1890's, 
фе development of steam-driven electric generators 
parked the growth of the electric-power industry, the 
modern coal industry’s largest customer. 

In recent years, oil and natural gas have been making 
an increasing contribution to America's fuel consump- 
ion, especially in transportation and home heating. All 
hese fuels may eventually feel the impact of competi- 
tion from atomic energy WILBERT G. FRITZ 
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Questions 

What is a tipple? 

Why was coal not widely used until long after its dis- 
covery? 

How and when is coal believed to have been formed? 

How is coal used in the production of atomic energy? 

What is a robot miner? З 

What, in order, are the four largest coal-mining coun- 
tries of the world? The four leading coal-producing 
states of the Union? How much coal is mined each year 
in the United States? Я 

How long may the coal resources of the United States 
be expected to last? 

What is meant by “hard” coal? “Soft” coal? Where in 
the United States is anthracite found? For what is 
anthracite used? 

What are coking coals? 

What are the chief types of coal mines, and how do 
they differ? 

What are the chief safety precautions which must be 
taken in coal mines? 

How is carbon dioxide controlled in the modern coal 
mine? 

About how much of the coal mined is wasted? How is 
this done, and what methods of conservation are being 
tried today? 

What are some of the chief products of coal? 

What is the principal means of transporting coal in the 
United States? е 

Where did French explorers first discover coal іп 
North America? 


Books for Young Readers 


Вовна, WALTER. Underground Riches: The Story of Mining. 
Morrow, 1958. This book on mining in general has 
some material on coal formation and a chapter on 
coal mining. 

Coruren, Marion B. Buried Treasure: 
‘America’s Coal. Coward-McCann, 1945. 3 

FAWCETT, RAYMOND, ed. Where Does It Come From? Coal. 
2nd rev. ed. Gawthorn, 1954. Explains coal mining, 
with emphasis on British methods. 

PERRY, JOSEPHINE. The Coal Industry. Longmans, 1944. 
This basic book tells the history of coal and describes 

ining industry. 

Sus. Arran, ant MacMurpuy, A. В. Facts About 
Coal. U.S. Department of the Interior, Bureau of 


Mines, 1955. 


The Story of 


Books for Older Readers 


Wier. Coal: Its Formation and Composition. 
pus 1954. This summary of research work is 
designed for students in fuel technology and coal 
istry. 
Lo авва. and EDGAR. dl 
5 tory of a boy who works іп а Montana сог 
DE a beset es а in а labor conflict. 


i а becom« bor : 
Мил, Dav R., ed. Coal Preparation. 2nd ed. Ameri- 
can Institute of Mining and Metallurgical Engineers, 


1950. A description of how coal is handled before it 


consumer. 3 
Poen ү Wyn. Coal Manual for Industry. Chilton, 
1952. ‘A description of the industrial uses of coal and 


of the equipment in which it is burned. 
COAL AGE, or CARBONIFEROUS PERIOD. See 
Свогосу (table, Outline of Earth History). 
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COAL BIN OF THE WORLD 


COAL BIN OF THE WORLD. See West VIRGINIA. 

COAL GAS is a term usually applied to the gas ob- 
tained from coal when it is baked in an airtight oven. 
This gas, also known as coke oven gas, has been used for 
many years as a fuel for heating, cooking, and lighting. 
For the process by which it is made see Gas (Manu- 
factured Gas). 

Gas also may be obtained from coal by many other 
processes, such as oxidation, hydrogenation, and direct 
gasification. These processes are described in the article 
Coat (Products from Coal). 

See also Coat Tar; Соке; Hyprocarson; ILLU- 
MINATING Gas, 

COAL OIL. See Kerosene. 

COAL TAR is a sticky, dark-colored substance ob- 
tained as a by-product of the manufacture of coal gas 
from soft coal. Coal tar is one of the substances removed 
from coal gas after the gas has been produced from coal. 
The coal tar is “cleaned” from the coal gas by forcing 
it through containers of water. Coal tar is used to make 
roofing, tar paper, road-paving materials, and com- 
mercial disinfectants. A number of other products can 
be separated from it. Products which contain coal-tar 
derivatives include aniline dyes, perfumes, drugs, and 
explosives. Sir William Henry Perkin (1838-1907) 


pioneered in coal-tar chemistry, RALPH С. Owens 


Related Articles in Wonrp Book include: 


Aniline Coal Gas Perfume 
Aspirin Coke Perkin, 

Benzene Creosote Sir William Н. 
Carbolic Acid Distillation Pitch 


Coal (Products) Dyes and Dyeing Toluene 


COALITION, xox uh LISH un, is a combination of 
members of several political parties to run a country's 
government. A coalition is often used as a way of get- 
ting all parties to work together in a national emergency. 
During World Wars I and П, the British government 
was run by such a coalition. Coalition governments are 
most common in countries where there are many politi- 
cal parties and where a single party seldom wins a major- 
ity. The term coalition is also used to describe an alliance 
of several nations against other countries, Coalitions of 
nations are often formed shortly before or during wars. 
Many European countries formed coalitions against 
France during the time of Louis XIV and during the 
Napoleonic wars. World Wars I and II were fought 
between coalitions of nations, Eric SeVAREID 

COANDA, HENRI MARIE (1885- ), a civil aero- 
nautics engineer and inventor, designed and piloted the 
first jet plane. He flew it for a short distance at Issy-les- 
Moulineaux, near Paris, in 1912, He also developed a 
disk-shaped craft, based on an aerodynamic principle 
called the Coanda effect. Coanda was born in Bu- 
charest, Romania. He studied at various schools, in- 
cluding the Ecole Supérieure de PAéronautique. His 
other inventions include a device that is able to 
convert salt water to fresh water by using the energy 
of the sun. R. T. Еттлокзом 
| COAST AND GEODETIC, ;zz oh DEHT ihk, SURVEY 
is a bureau of the United States Department of Com- 
merce. Its main job is to gather information about the 
earth and sea and publish it in tables and maps useful to 
water and air navigators. The work is carried on by field 
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stations, by survey parties, by a fleet of survey ships, 
by the office of the bureau in Washington, D.C. Me 
assigns duties to district offic M 

Coast Survey, or hydrographic Survey, measures F. 
depths of water and the character of the sea botoa 
along more than 90,000 miles of shore line of the United 
States and its dependencies (see HYDROGRAPHY), ls 
survey ships use electronic devices to sound, or me; 
the depths of the water (see FATHOMETER). Other eee 
tronic devices pinpoint the exact position of the sound. 
ing in relation to land so it can be charted, The survey 
locates reefs and shoals, wrecks, and other Obstructions 
to navigation. It finds small obstructions by the iis. 
drag method, which consists oí dragging a wire through 
the water behind two launches, Investigations carried 
on in connection with the Һун »graphic survey are used 
in publishing annual Tide and Current Tables. These 
tables give navigators essential advance information 
about the rise and fall of the tide and the ebb and flow 
of currents. See OCEAN CURRENTS; TIDE. 

Geodetic Survey establishes exact positions on the 
earth’s surface, taking into account the size and shape 
of the world. This survey determines the exact location 
and altitude of rivers, mountains, cities, and other im 
portant natural and cultural features. This information 
is supplied to engineers and surveyors for use in тар 
making, in establishing boundaries, апа in planning 
and building such projects as dams, superhighways, 
and railroads, 

Nautical and Aeronautical Charts are the principal 
products of the bureau. Nautical charts, or maps of water 
areas, are compiled from the results of the coast and 
geodetic surveys. The six main classes of nautical 
charts published by the bureau are: (1) sailing, (2) gene 
eral, (3) coast, (4) harbor, (5) intracoastal waterway, 
and (6) small-craft. Supplementing these charts am 
publications called coast pilots which provide descriptive 
information that cannot be shown conveniently on the 
charts. Aeronautical charts, or charts used by air naviga 
tors, include information gathered from the bureau sur- 
veys and from other sources. These charts show ош- 
standing landmarks which help the aircraft navigator 
follow his course. The charts are printed in colon 
with navigational information for all types of aircraft. 
See CHART. 

Magnetic and Seismological Observations аге made 
by the bureau, Changes in the earth's magnetism arc 
determined by observations at thousands of stations 
throughout the United States. The safety of navigation 
depends to a considerable extent on the navigators 
knowledge of how the magnetism of the earth varies 3: 
different places and affects his magnetic compass. se 
Compass; MAGNET AND MAGNETISM. " 

Seismological observations, or the recording of cart / 
quakes, obtain information on the nature and distri n 
tion of earthquakes. "These studies provide сы 
with information which helps them build sica 
that can withstand earthquakes. See SEIMOGRAPS 
SEISMOLOGY, den 

History. The bureau dates from February, 1807,1 i 
Congress authorized a survey of the coast of the n 0 
States. At President Jefferson’s suggestion, а рш ie 
Coast Survey was established under the пешү e 
partment, By a Congressional Act in March, 18 ee 
Work of the bureau was enlarged to include © 


СОА5Т 
AND GEODETIC 
SURVEY 


Coost and Geodetic Engineers, 
right, use sensitive instruments to make 
precise surveys of the United States. 
Recording equipment deep in the 
earth, below, sends back information 
wed in locating an earthquake. 


measurements, or geodetic surveying. The name of the 
bureau was changed to Coast and Geodetic Survey in 
une, 1878. 

The bureau was transferred from the Treasury De- 
partment to the Department of Commerce and Labor 
In 1903, and to the Department of Commerce in 1913. 
Seismology was added in 1925. Aeronautical charting 
ollowed under the Air Commerce Act of 1926. 
оош the years ће bureau has helped develop 
d C a and methods for surveying. A tide-predict- 
"à ee Ine used to forecast the times and heights of the 
ee the Tide Tables was designed and built by the 
SEM = the early тдоо?з. The bureau developed a 

" a aerial camera for map-making in the 19305. 
ran кош War II, the bureau used shoran (short 
Pup oe to locate accurately survey ships in 
лү, و‎ far from shore, The U.S. Army had 
p ре uan lor aerial navigation (see SHORAN). 

icator E bureau invented the Electronic Position In- 
d Кош extend the area covered by shoran. The new 
accurac S technological aids increase the range, ше, 

Surve Re and productivity of almost all phases © 

OA S Perations, Н. ARNOLD Karo 
AST ARTILLERY. See Активну (Coast Artillery). 


U.S, Coast and Geodetic Survey 


Studying Ocean Currents, below, two survey 
divers prepare to observe the water о! various depths. 


g Magnetic Fields, below, a scientist uses a 
magnetometer at the Fredericksburg Magnetic Observatory. 
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Coast Guard Helicopters 
con take off a! a moment's no- 
lice for emergency air-sea res- 
cues or evacuation missions. 


lightships anchored at dan- 
ger points along the coasts guide 
seamen. They carry fog signal 
devices and radio beacons. 


3. Const Guard; Wide Weel 


Patrol Boats chorge forword at top 
speed at the first sign of disaster. 


U.S. Com 


Radiomen keep constantly alert for distress signals from ships © 
Pleasure craft. The men speed coast guard forces to the reso 


Amphibious Search and Rescue Planes can take off from sea or land, The large planet 
| use rockets for take-off power, They fly hundreds of miles to pick up stranded survivor 
U.S. Coast 6 


"Wow Salty Is the Sea?" Coast guardsmen 
oke doily readings to find the sea tempera- 
Ме and the concentration of salt. 


An Ice-Clogged Ship on Arctic duty is pried 
loose with the help of 1,000 and 2,000 pound con- 
crete blocks manned by coast guardsmen. The crew- 
men adopted a penguin, far right, as their mascot. 


Coast Guard Au 
and motorboat sa 
in boating. 
ч һе Coast gui ! helps other federal agencies enforce 
: ‘it regulations in all possible ways. At the request of 
c Moe o Commerce, coast guardsmen inspect 
з А S B th гар; nge-fishing fleet in Florida waters 
xm up a йа: fishermen take sponges of legal size 
коле ee guard also polices oil pollution of 
E. and ‘helps enforce laws concerning customs, 
‘ation, internal revenue, quarantines, and the 
Protection of fish and game. 


iary, a voluntary association of yacht 
lors and owners, helps promote safety 


7 —7 MAJOR COAST GUARD INSTALLATIONS 
Location 

Alameda, Calif. 

Cape Мау, N.J. 


Name 


‘Alameda Coast Guard Base 

“ape May Coast Guard Receiving 
Cr, nter 
Eliza Вау Coast Guard Yard Baltimore, Md. 
»,2abeth City Coast Guard Base Elizabeth City, N.C. 
Brooklyn, N.Y. 


Floyd Ве E 
oyd Bennett Field Coast Guard 
„А! Station 


roton C паг aen 
„Station Guard Training 
: HER Coast Guard Air Station 
t Angeles Coast Guard 
es Station 
Sain 
Saint үс Coast Guard Base _ Staten Island, N.Y. 
А Seas Coast Guard Saint Petersburg, Fla. 
Sal 
Sen Dee Guard Air Station Salem, Mass. 
ч 80 Coast Guard Air Station San Diego, Calif. 


hited S 
£ pm Coast Guard New London, Conn. 


Groton, Conn. 


Miami, Fla. 
Port Angeles, Wash. 


ч 
A Separat, i 
© article in THE WORLD BOOK ENCYCLOPEDIA. 


U.S. Const Guard 


Supporting the Navy. The coast guard stands ready 
to become part of the United States Navy in time of 
emergency. It resembles the navy in onganization and 
training, and cooperates closely with the navy in many 
of its functions. The two services work together in 
Greenland, Iceland, and other regions of the Far North 
As part of the navy in wartime, the coast guard main- 
tains а port-sccurity program, provides air-sea rescue 
services, escorts convoys, and mans troop transports. 


Life in the Coast Guard 


Training a Coast Guardsman begins at “boot camp." 
The coast guard has training centers at Cape М. J^ 
and Alameda, Calif., where recruits learn discipline and 
seamanship. A recruit is called a "boot" because in 
early days recruits wore leggings that looked somew hat 
like boots. Recruits receive 13 weeks of basic training. 
They take courses in communications, fire fighting, 
first aid, gunnery, military drill, physical education, and 
seamanship. They receive practical training on the drill 
field, the rifle range, and a 65-foot auxiliary schooncr. 
Specially trained petty officers teach the courses. The 
coast guard also uses navy materials and facilities in its 
training program. Coast guard aviators are tained 
entirely by the navy. 

The coast guard tries to place men in positions for 
which they are best suited. It encourages them to take 
specialist courses at its permanent training center in 
Groton, Conn. Qualified men can earn ratings as elec- 
tronics technicians, hospital corpsmen, journalists, pho- 
tographers mates, radiomen, and other specialists. For 
further training, coast guardsmen can take correspond- 
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ence courses from the coast guard institute at Groton, 
Conn., and from the U.S. Armed Forces Institute. \ 

Training ап Officer. Most coast guard officers receive 
their training at the U.S. Coast Guard Academy at 
New London, Conn. A cadet takes a four-year course, 
and is graduated with a bachelor of science degree and 
a commission as an ensign in the coast guard. The 
academy organizes cadets into a battalion of five com- 
panies, First classmen, or members of the graduating 
class, serve as officers of the battalion. The highest honor 
a cadet can receive is to be chosen battalion commander 
in his first-class year. Members of each new class enter 
the academy during the summer, usually in late June 
or early July. These fourth classmen are called swabs. 
They spend their swab summer becoming adjusted to 
military life, Cadets spend part of each summer at sea, 
training aboard the bark Eagle and on major cutters. 
See Unrrep Srates Coasr GUARD ACADEMY. 

Aman who has a bachelor's degree from an accredited 
college or university may take a special 16-week officer- 
candidate course at the coast guard academy. Enlisted 
men with the proper qualifications may also take this 
course. Upon graduation, the men receive commissions 
as ensigns in the coast guard reserve. An intensive 12- 
week officer's training course is open to qualified officers 
of the merchant marine. These men receive commis- 
sions in the coast guard after completing the course. 

Careers in the Coast Guard include a variety of 
challenging positions. A coast guardsman has oppor- 
tunities to become an expert in a specialized field. Coast 
guard training also prepares men for civilian jobs when 
their enlistments end or when they retire from service. 
Applicants must be between the ages of 17 and 26. 
They must meet coast guard physical standards, and 
make a qualifying score on the Armed Forces Qualifica- 
tions Test. They may have no more than one dependent. 

Applicants to the coast guard academy must be high- 
school graduates between 17 and 22 years old. They 
must be unmarried, meet rigid physical standards, and 
be of good moral character. Applicants must compete 
in a national examination held in February each year. 
Applications for the examination are made through the 
Commandant of the Coast Guard in Washington, D.C. 

Officers and enlisted men in the coast guard hold 
the same ranks and earn the same pay as those in the 
navy. Coast guard uniforms are similar to those of the 
navy. But a coast guard officer wears a distinctive cap 
device and the coast guard shield instead of the navy 
star. An enlisted man wears the coast guard shield on his 
lower tight sleeve. See Navy, UNITED STATES (Careers 
in the Navy); RANK IN ARMED SERVICES. 


Ships and Weapons of the Coast Guard 


Ships and Stations. The coast guard maintains a 
fleet of several hundred ships and boats that can per- 
form various assignments, These vessels include cutters, 
fireboats, icebreakers, lifeboats, lightships, motorboats 
surfboats, tenders, and tugs. і 

The service operates nearly 300 port-security offices, 
and more than 50 offices devoted to shipping-inspec- 
tion duties. It also maintains over 500 patrol and coast 
lookout stations, and more than 500 lighthouses and 
other navigation aids. 
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Aircraft play a major part in coast guard Operations 
The coast guard has about a dozen kinds of aire 


Tabs by 
patrol work and extended sear hes. Coast guard ку 
planes can fly more than a thousand miles ош o 
land on the ocean, and pick up survivors of à 

8 hee 5 2 xn 
dents. Helicopters are particularly important te " 


coast guard. They can rescue d 
areas that could not otherwise 
guard also uses helicopters in air-sea rescues, and ù 
bringing help to flooded areas. During World War | 
coast guard aircraft bombed submarines and resa 
many survivors of torpedoed ships. 

Ordnance. About 200 со! 
with guns. Weapons range irou: machine guns on smal 
patrol vessels to 5-inch guns on large cutters. Mas 
vessels also carry some antisubinarine warfare Weapons 
Coast guard recruits receive small-arms training, The 
service also has a special training program for qey 
members of small armed ve It sends larger vese 
to naval training centers for refresher training. 


aster victims in inland 
be reached. The ош 


зага vessels are armed 


Organization of the Coast Guard 


Coast Guard Headquarters are in Washington, D.C 
The service operates as a branch of the Department d 
the Treasury in peacetime. In wartime, or upon the 
direction of the President, it is subject to orders of the 
Secretary of the Navy. The Commandant of the Coat 
Guard heads the service. An assistant commandant, а 
planning and control staff, and officers of various coast 
guard departments assist him. For purposes of adminis 
tration, the United States and iis possessions are divided 
into 12 coast guard districts. A district commande 
heads each. 

Regulars and Reserves. The regular coast guard makes 
up the core of the service. 11 consists of officers and 
enlisted men who have chosen the coast guard as a ful 
time career. The coast guard reserve is a supplementar 
group whose members may be called to active duty I" 
time of emergency. Their training includes electronics 

ort security, and vessel manning. 
P'Wamen inthe Coast Guard ci: called SPARS. 
name SPAR comes from the (ist letters of the 008% 
guard motto, Semper PARatus. All SPARS serve ® 


—— RED-LETTER DATES IN COAST GUARD HISTORY 


1790 The Continental Congress authorized Oe 
struction of 10 cutters for a Revenue 
service. гей 

1819 Congress authorized revenue cutters to рг ай 
United States merchant vessels age 
to seize vessels engaged in slave trading. y 

1861 The cutter Harur Lane fired the first shot from ай} 
vessel in the Civil War. 

1863 The name of the service became the Revenue 
Cutter Service. of the 

1898 The cutter McCulloch sent the first DD 
victory over the Spanish fleet at Manile ра 

1915 The Revenue Cutter Service and the | d State 
Service were combined to form the Unite 
Coast Guard. d for the 

1917 During World War 1, the coast guar he nav; 
first time was ordered to serve as part o! кк Í 

1939 The Lighthouse Service of the Depar ard 
Commerce was transferred to the coast A шї 

1945 The icebreaker Mackinaw made the p 
trip through the Soo locks on Lake Supe leted 

1957 The cutters Storis, Bramble, and Spar ош pas 
first trip through the deepwater northw season. 
across the top of North America in onc 


ВЛА 


The SPAR organization, established in 1942, 


griced a strength of 1,000 officers and 10,000 enlisted 
„a during World War П. After the war, the coast 
gud discontinued all SPAR enlistments and training, 


jes officially dissolved the organization. A number of 
SPARS returned to a tive duty during the Korean War. 
А all group of women reserves serves on active duty, 
аж of them at coast guard headquarters. See SPARS. 
History 

The Revenue Marine was created in 1790 at the rec- 
emmendation of Alexander Hamilton, first Secretary of 
he Treasury. Congress established this fleet of 10 small 
siling vessels to stamp out smuggling and piracy along 
the coasts of the United States. Revenue Marine officers 
bad permission to bourd all vessels that entered United 


States waters, and to examine their cargoes. 
The Revenue Marine served as the nation’s only 
saval force until the regular navy was organized in 


1798. The service saw its first wartime activity from 
1797 to 1800, when it cooperated with the navy in fight- 
ing French privatecrs. The Revenue Marine also fought 
during the War of 1312. In 1831, the service began its 
fist winter cruising to aid seafarers and ships in distress. 
The name of the service was changed to the Revenue 
Cutter Service in 1863. 

New Duties. l'or many years, private organizations 
such as the Massachusetts Humane Society operated the 
only lifesaving services on the Atlantic Coast. In 1837, 
Congress authorized the use of public vessels to cruise 
the coast in rough weather and help navigators in 
distress, The government took over all privately oper- 
ated lifesaving stations in 1871 and established the Life- 
faving Service, operated by the Revenue Cutter Service. 
In 1878, the Lifesaving Service became an independent 
bureau of the Department of the Treasury. The Reve- 
fue Cutter and Lifesaving services were combined as 
the United States Coast Guard in 1915. The Federal 
Lighthouse Service became a part of the coast guard 
in 1939. The Bureau of Marine Inspection was trans- 
fered from the Department of Commerce to the coast 
guard in 1942, 

World War 1. On April 6, 1917, after the United 
States declared war on Germany, the coast guard’s 
More than 200 officers and 5,000 men were ordered to 
§ Into action with the navy. The coast guard served 
n the thick of the action, convoying cargo ships and 
Xreening transports. One of the war's great sea tragedies 
штей on Sept. 26, 1917. The cutter Tampa, bound 
for England from Gibraltar, disappeared with a loud 
Aplosion, The entire crew of 111 coast guardsmen and 

Davy men was lost. Authorities believe that a torpedo 

it the cutter, In proportion to its strength, the coast 
Sard suffered greater losses in the war than any of the 

et United States armed forces. 
E" War ll saw the coast guard serving as a spe- 
dee branch of the navy. The service was responsible 
Dus andling and stowing explosives and other danger- 
Ec and for protecting vessels and port facilities 
guard ot negligence, or damage. In 1942, a coast 
тщ ы Patrol captured eight German saboteuts 
tne, Th en landed in the United States by subma- 
Bur Coast guard also furnished weather reports, 
= Cutters for convoy duty, manned its own ves 
vell as many of the army and navy, took part 
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in Pacific 
methods for the Allied invasion of Europe in 1994 


nology for its military and peacetime duties. It expanded 
loran to include the Atlantic and Pacific oceans, the 
Gulf of Mexico, parts of the Caribbean Sea, and other 
areas throughout the world. It established a new Mer- 
chant Vessel Reporting Program to help in rescue opera- 
tions at sea. It helped establish the United Nations In- 
tergovernmental Maritime Consultative Organization 
In 1957, three cutters, Soris, Bramble, and Spar, 
were the first large vessels to sail the deepwater passage 
across the top of North America in one scason. They 
shortened the route large ships must take to reach 
Baffin Bay. They also found a sea path that could be 
expected to be free of impassable ice during the summer. 
On the voyage, the cutters helped establish the Distant 
Early Warning (DEW) radar line in that part of the 
world (see DEW Line). Лотко С. Recon 
Critheally reviewed ty 5. М. Evans 


Related Articles in Wonrp Book include: 


Beacon Lighthouse 
Breeches Buoy Lightship 
Buoy Loran 
Flag (color picture, Flags National Defense 

of the Armed Forces) Navy, United States 
Floods and Flood Control SPARS 
Ice Patrol, International United States Coast 
Icebreaker Guard Academy 
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Questions 


hat is the coast guard motto? What does it mean? 
Wise law-enforcement duties does the coast guard 
have? > 
How is the coast guard related to the navy 
What is the regular coast guard? A SPAR? 
How does the coast guard aid navigators? t 
What kind of training do most coast guard officers 
receive? 1 
is the International Ice Patrol? 
Whe гов of services did the coast guard perform 
i War II? 
ate оң coast guard’s forerunner, the Revenue 
Marine, established? 


How are aircraft important to the coast guard? 
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COAST GUARD ACADEMY, UNITED STATES. Sce 
UNITED STATES COAST GUARD ACADEMY. 

COAST RANGE is a series of mountains which forms 
the western coast of North America for about 2,500 
miles. It extends from Kodiak Island, Alaska, through 
Canada to southern California. Twelve separate moun- 
tain ranges make up this coastal region. The Kodiak, 
Kenai, Chugach, and St. Elias Ranges, and the Alex- 
ander Archipelago, a group of islands formed by the tops 
of sunken mountains, are in Alaska. The Queen Char- 
lotte Islands and the Vancouver Range are in British 
Columbia. The Olympic Mountains rise in Washing- 
ton, and the Oregon Coast Range extends from south- 
ern Washington to central Oregon. The Klamath 
Mountains rise in southern Oregon and northern Cali- 
fornia. The California Coast Range is in central Califor- 
nia, and the Los Angeles Ranges rise along the coast of 
southern California. 

The northern coast is sunk in great bays and straits 
from Shelikof Strait to Puget Sound. The southern 
coast line is high and regular, broken only by a few 
harbors. The highest peaks in the Coast Range are 
Canada’s Mt. Logan (19,850 feet), and Alaska’s Mt. 
St. Elias (18,008 feet). 

See also OLYMPIC MOUNTAINS. 

COASTAL PLAIN. Sce Pain; Unirep States (The 
Atlantic and Gulf Coastal Plain), 

COAT OF ARMS. See HERALDRY. 

COATI or COATI-MONDI, koh AH tee MUN dih, is 
a small animal that looks much like the raccoon. It has 
a silver-gray or brownish coat and a long, active, bushy 
tail. Coatis live in the dense jungles of Mexico and 
Central and South America. They grow about 21 feet 
long and weigh about 10 pounds. Their feet have long 
toes and sharp claws. Coatis eat insects and reptiles. 
„Scientific Classification. The coati is in the family Procyon- 
idae. It is genus Nasua, species narica. HAROLD E. ANTHONY 

See also Raccoon. 


JOHN Н. GARLAND 


Coatis live only in the jungles of Latin America. The Indians there 
often train them as pets. Coatis have unusually long tails, 
Western Ways 


n 


COATSWORTH, ELIZABETH (1893- 


| H ), is an Amer- 
ican poet, novelist, and author of books for children. 
In 1931, she won the Newbery medal for The Cat Who 
Went to Heaven, a poetic story. She was born in Buffalo, 
N.Y., and was graduated from Vassar College and 
Columbia University. 


596 


COAXIAL CABLE is a special type of longdin., 
telephone conductor. The cable is used to tem 
telephone calls and network tclevision Programs from 
one city to another. More than 8,000 miles of cond 
cables have been installed in the United States, m 
them underground. 1 

The coaxial cable consists of copper, lead, and ing 
lating materials. The standard-sized cable has см 
coaxtals, copper tubes about as big around аза шаш 
pen, inside it. A copper wire, held in place by plastic 
insulating disks, runs down the center of each tube 
The tube and wire act together as a conductor fy 
telephone and television signals. The tube and wie 
have the same axis—a fact that gave it the name coarial 

Coaxials work in pairs. One coaxial carries voices is 
one direction. The companion coaxial handles the m 
turning voices from the opposite direction. A pair of 
coaxials equipped with older repeaters and other de 
vices can carry боо telephone conversations simultane 
ously. Newer equipment has made it possible for some 
coaxials to handle 1,800 conversations at once, giving 
the cable a theoretical capacity of 7,200 simultaneous 
conversations. Coaxials equipped with the old-style r 
peaters cannot carry telephone conversations if they ав 
being used to transmit a television signal. But the newer 
systems can handle a television picture in two direc 
tions, along with 600 telephone conversations. 

Two Bell Telephone engineers, Lloyd Espenschied 
and Herman A. Affel, invented the coaxial cable. The 
first coaxial cable was installed at Phoenixville, Pa, 
in 1929. Рнплр D, TAYLOR 

See also TELEPHONE; TELEVISION. 

COBALT, KOH bawlt (chemical symbol, Co), isa 
tough, silver-white metallic clement. The name & 
from the German, kobold, meaning underground spiri. 
Georg Brandt of Sweden discovered the element in 173): 

Properties. Cobalt has an atomic number of 27 and 
an atomic weight of 58.94. Its properties resemble thos 
of nickel and iron. It occurs in the same ores. Cobalt 
is also found in ores that bear copper, lead, and zint- 
It is heavier, harder, and stronger than iron, and dos 
not rust or tarnish. у 

Occurrence. Congo produces most of the worlds 
cobalt. Large deposits of silver-nickel-cobalt ores 4f 
found in the Sudbury District of Ontario, Сапай. 
Large cobalt deposits also occur in Rhodesia a 
Morocco. The United States produces practically 1 
cobalt. Pennsylvania, Missouri, and Idaho have s 
deposits that occur mostly in pyrite. 1 

Uses of Cobalt. Cobalt is сһісПу used in alloys, ӨР“ 
cially in alnico and stellite. Alnico contains nickel E 
aluminum, and makes powerful permanent magnets d 
use in radio, television, and other electronic Mr 
Stellite contains chromium and tungsten. It is us "m 
make drilling bits and cutting tools that stand oe j 
erable wear. Cobalt also goes into alloys used Hee 
engines and gas turbines, because it remains har 
at temperatures up to 1,800° F. 

Cobalt compounds, such as cobalt bl а 
new blue, smalt, cobalt yellow, and cobalt see 
used as pigments by artists and interior decorator n 
in ceramics. The ceramics industry also d 
amounts of cobalt oxide for tinting glass and nel to 
Vitamin Bis, an organic compound of cobalt а ойне 
prevent pernicious anemia (sec VITA min), А radi 


ue, ceruleum 
are 


pe of cobalt, cobalt-60, has largely replaced radium 
е treatment of cancer. It is both cheaper and eas- 
„о use than radium. Cobalt-60 also serves as a tracer 
or following the course of substances through the 
body Jous R. Косн 

See also ALLOY; CoBALT-60; COBALT BOMB; ELEMENT, 
CHEMICAL. 

COBALT-60 is a radioactive isotope of cobalt. It has 
an atomic mass number of 60. Its half life is 5} years. 
This means that half the atoms in a sample of cobalt-60 
will decay to form atoms of nickel-60 in 54 years. As it 
decays, cobalt-60 vives off beta particles, or electrons, and 
«amma rays of high energy. Cobalt-60 can be produced 
by bombarding atorns of ordinary cobalt with the neu- 
tons in an atomic reactor, or by bombarding nickel 
or copper in a cyclotron. ROBERT L. THORNTON 

See also Атом: REACTOR; COBALT BOMB; CYCLO- 
TRON; RADIOACTIVITY. 

COBALT BOMB. \Vhen cobalt is placed in an atomic 
reactor and exposed to neutrons, it becomes radio- 
active. This radioactive cobalt, cobalt-60, gives off high- 
energy radiations called gamma rays (see Cosarr-60; 
Gamma Rav) A cobalt bomb is a device in which 
cobalt-60 is used to produce an intense beam of gamma 
rays. It can be used in hospitals for treating cancer, in 
industry for examining metals for weak spots, and for 
other purposes where gamma rays are useful. See RADI- 
ation (How Radiation Affects Life on the Earth); 
Raptoacriviry (Uses of Radioisotopes). 

The term cobalt bomb also refers to an atomic bomb 
to which cobalt might be added. Scientists have never 
made such a bomb, but they believe it would produce 
large amounts of radioactive fallout, or debris. During 
ап atomic explosion, radioactive cobalt isotopes would 
be produced and scattered over a large area. A fallout 
of this kind would create а health hazard, and might 
prevent occupation of the exposed area for a long period 
of time, ROBERT L, THORNTON 

See also FALLOUT; RADIATION SICKNESS. 

COBB, IRVIN SHREWSBURY (1876-1944), an Ameri- 
can humorist, was a novelist, short-story writer, drama- 
Ust, and newspaperman. He believed that “you had to 
poke fun at yourself before you could poke fun at any- 
one else without hurting 
his feelings.” Cobb fol- 
lowed this formula in his 
humorous stories. He did 
not begin to publish until 
he was 37, His popular 
works include Old J ийде 
Priest (1915), Thase Times 
and These (1917), А Laugh a 
"a (1923), and his auto- 
(194) Ph?» Exit Laughing 
Cobb was born in Padu- 
cah, Ку, on June 23, 1876. 
ае the managing 
a » the Paducah News : 
Bad] ater, he wrote for New York City pes 
uda аз the Saturday Evening Post. He also wrote 10 

cted in motion pictures. FREDERICK J. HOFFMAN 

eed “TY,” TYRUS RAYMOND (1886-1961), ү 
T the greatest baseball players in history. Calle 

“Ота Peach, Cobb was born in Banks County, 


Irvin Cobb 


COBRA 


Georgia. He began playing baseball for the Detroit 
Tigers in 1905. He played 24 seasons in the American 
League, 22 for Detroit, and 2 for the Philadelphia 
Athletics. He had a lifetime batting av erage of 367, and 
stole 892 bases. Cobb was an excellent strategist and a 
brilliant outfielder. He managed the Tigers from 1921 
to 1926, 

COBBLE. Scc BOULDER, 

COBH, holy (рор. 5,711; alt. 45 ft), is a scaport in 
County Cork in southwestern Ireland. It lies on the 
south shore of Great Island in Cork Harbor. For loca- 
tion, see IRELAND (color map). 

Cobh was built on a hillside in a half-circle facing the 
harbor. Ships traveling between Europe and the United 
States often make Cobh a port of call. Thousands of 
Irish immigrants have sailed to North America from 
Cobh. Saint Colman’s Cathedral overlooks the harbor 
and can be seen for many miles from shore. 

The city was called Cove until 1849, Then, during 
the British occupation of Ireland, it was named Queens- 


Eo FirzotaALD 


St. Colman's Cathedral Rises Above the Port of Cobh, 
Ireland. The church has a 300-foot spire and a carillon of 42 bells. 


Irish Tourist Office 


town in honor of Queen Victoria. The government 
renamed it Cobh, the Gaelic spelling of Cove, in 1922, 
after Ireland became free from British rule. т. W. Frezstan 

COBIA is a salt-water fish, See FISHING (table, Game- 
Fishing World Records). 

COBLENZ. Scc KOBLENZ. i 

COBRA, KOH bruh, is any one of a group of poisonous 
“hooded” snakes. Cobras are nervous, and, when ex- 
cited, flatten the neck by moving the ribs. This move- 
ment gives the appearance of a hood. In most snakes 
the neck ribs are shorter than those farther back. But in 
cobras with large hoods, the neck ribs are the longest. 
These ribs are almost straight instead of curved like 

f the body. : 
Pb use "um deadly poison in two ways. Some 
types bite their victims with poison fangs in the front of 
the upper jaw. Others also squirt the poison several feet 
directly at the eyes of the victim. In these kinds the 
fangs are shaped so that the poison is sent forward w hen 
the cobra tilts back its head. This is called “spitting, 
z 
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Zoological Society of Philadelphia 
The Spitting Cobra of Malaya can squirt poison directly at 
the eyes of its victim. The venom may cause blindness if it is not 
washed out immediately. 


and is most highly developed in two African cobras 
and one East Indian. The venom does not harm humans 
unless it gets into their eyes. It causes severe irritation 
and even blindness if not washed out immediately. The 
bite may cause death in a few hours. 

A full-grown Indian cobra is nearly 6 feet long, and 
about 6 inches around. Its color ranges from yellowish 
to dark brown. On the back of its hood it has a mark 
like a pair of spectacles. It is sometimes called “spec- 
tacled cobra.” 

Most cobras eat many kinds of animals, such as frogs, 
fishes, birds, and various small mammals. An enemy the 
cobra dreads is the tiny mongoose. This animal attacks 
and usually kills the snake. See Moncoosr. 

Cobras live in Africa, Southern Asia, and the East 
Indies, including the Philippine Islands. The king cobra 
of southeastern Asia is by far the largest of the group, 
and the longest poisonous snake known. It reaches a 
length of 18 feet. It has a narrow hood. Most king 
cobras retreat from men and will attack only when they 
are surprised while guarding their eggs. 

Cobras are found in various types of country, and 
may even enter houses. Cobras are not so dangerous as 
generally believed, because of the way they attack. 
‘They prepare for battle by lifting up the front of the 
body without curving it like an S. An Opponent can 
well judge how far a forward jab will reach. The S- 
curves of the rattlesnake and other vipers make the 
reach hard to judge. The cobra moves slowly compared 
to some snakes. A person can easily knock down a rear- 
ing cobra by swinging a level stick. The cobra’s fangs 
do not deliver the poison nearly so well as the viper’s, 
The cobra’s are shorter, and cannot be folded back. 
But cobras often chew an object after they have seized 
it. This habit helps inject the poison and in part makes 
up for their short fangs, 

The jugglers and snake charmers of India usually use 
the cobra because of its unusual hood and its nervous 
disposition. These men pretend to charm snakes with 
music. But snakes are deaf, and when they are being 
“charmed” they are only holding themselves on guard. 
They would do the same thing without the music. 

Scientific Classification. The cobra - 
ily Elapidae. The Indian cobra is Endo] hale a 
The king cobra is Naja hannah. CLIFFORD Н. POPE 

See also Asp; SNAKE (color pictures, Indian Cobra, 
Indian Snake Charmer); SNAKE CHARMING. 

COBWEB. See SPIDER. 
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COCA, KOH kuh, is one of a group of South Ames 
can shrubs or small trees. Coca trees grow about m К 
20 feet tall. The Huanuco coca is a втеепі - 
plant with shiny, thick stems. The leaves are about 1 y 
3 inches long with smooth edges. The Truxillo cocas 
pale green and has smaller leaves. Its leaves smell ves 
much like tea leaves, The leaves of both Plants tase 
bitter and produce a numbness of the tongue and fy 
when chewed. ; 

The dried leaves of coca plants contain several rugs 
used in medicine, including cocaine, tropacocaine, and 
hygrine. The Indians of South America chew соз 
leaves with lime. The drues in the leaves keep them 
from feeling tired or hungry. but they do not nourish 
the body. After a time, the chewing of these leaves be 


comes habit-forming, and ruins the health of the person, 
Scientific Classification. Coc. plants belong to the fam 
ily Erythroxylaceae. They are classified as genus Erythroxyla, 


species coca. HAROLD NORMAN Motors 
COCA-COLA COMPANY. Sce Sort Dix. 
COCAINE, koh KA YN (chemical formula, Сз:Н,ХОД 
is a bitter drug which is made from leaves of the coa 
shrub. In large doses it is poisonous. Cocaine is a 
valuable drug if properly used, but it is one of the wont 
of the habit-forming drugs. When taken continuously, 
it ruins physical and menta! health. It stimulates the 
heart and nervous system, and then dulls sensation: 
Continued use of cocaine causes loss of ability to sleep, 
nervous twitching, mental weakness, and finally death. 
A “coke fiend,” or a person who takes cocaine, will lie, 
beg, or steal to get the drug. ; 
Karl Koller, a German physician, started the practice 
of using cocaine as a local anesthetic. Synthetic drug, 
similar to cocaine but safer, are now more often used. 
Cocaine is used as a local anesthetic in surgery of the 
nose and throat. When it is injected into the spina 
canal it causes loss of feeling below the point of injec 
tion. Cocaine must be absorbed by mucous membranes 
in order to take effect. Cocaine was first prepared from 
coca leaves in 1844. In 1914, the Harrison Act pe 
sale of cocaine illegal in the United States except un 2 
a doctor’s prescription. Austin Epwarp Suri 
See also ALKALOID; Coca; Novocatn. 
COCCOSPHERE. See PLANKTON, 
COCCUS. See Bacteria (Kinds). ў 
COCCYX. See SKELETON (The Axial Skeleton). h 
COCHABAMBA, кон chah | bah (рор. 80,795) 
is the second largest city in Bolivia. It lies in a smi 
; ee „ега Real, ® 
but thickly populated basin in the Cordillera m. 
Royal Range, of the Andes Mountains. For es 
see Borivia (color map). Cochabamba is in te va 
of one of Bolivia’s richest agricultural areas. та 
founded in 1574. накош O9 
COCHIN CHINA. Sce VIETN 
COCHINEAL, клнсн uh N. j |с insect 
tained from the dried bodies of a tropical scale p 
the female Coccus cacti. Cochineal may be s ES 
wool crimson, carmine, and scarlet. The insects a 
tive to Mexico and Central America, but E. 
been taken to Spain, Algeria, and Java and ei ds 
They are brushed from the cactus plants on W at The 
feed, and are killed by hot water or by dry of dye 
bodies of 70,000 insects will yield only а jn. dyes 
Cochineal has been largely replaced by coat- сай 
See also CARMINE; Dyes AND DYEING. Соке Н. 


` is a natural dye ob 


Brown Bros. 
Cochise, Chief of the Chiricahua Apaches, led his people 
in wor against the United States for nearly 11 years. 


COCHISE, koh CHEER: ( ? -1874), an American 
Indian leader, was a chief of the Chiricahua Apaches. 
He came to noticc in 1861 when an army officer tried 
to capture him under a flag of truce for a crime he had 
not committed. Cochise escaped and then led his tribe 
in a war against the white settlers. He became known 
for his daring and his brilliant strategy in battles against 
the army. ч 
A white man named Jeffords made friends with 
Cochise in 1862, In 1871, Jeffords led General О. О. 
Howard to Cochise’s hiding place for an interview. 
Cochise accepted a reservation for the Chiricahua In- 
ians through Howard. He moved his tribe to the reser- 
vation and died there in 1874. His burial place was 
Kept secret and has never been found., 

There have been several fictional accounts of the life 
of Cochise. They show sympathy with his basic sin- 
cetity, although regretting the barbarity of the warfare 
к waged. \йплїлм H. GILBERT 

COCHLEA. Sce Ear (The Inner Ear! How We Hear; 
color diagram). 

COCHRAN, JACQUELINE (1912- .” ), is an Ameri- 
can businesswoman and pioneer airplane pilot. She 
“arted flying in 1932, and was the only.woman to enter 
the McRobertson London-Melbourne Race in 1934. 

Miss Cochran also became 

the first woman to com- 
m pete in the annual Bendix 
Trophy Race, which she 
won in 1938. During World 
War II, she organized and 
commanded the Women's 
Airforce Service Pilots 
(WASP). She received the 
Distinguished Service 
Medal, the first civilian 
woman to be so honored. 
Miss Cochran became the 
owner of a cosmetics firm 
in 1935. She was born in 
Pensacola, Fla.RoverrB. Hotz 


Jacqueline Cochran 
Wide Wi 


COCKATOO 


COCHRANE, “MICKEY,” GORDON STANLEY 
(1903- ), rose to baseball fame as a catcher for the 
Philadelphia Athletics and cate her-manager for the 
Detroit Tigers. He ranks with Bill Dickey of the New 
York Yankees as one of baseball's two finest catchers 
He was a masterful handler of pitchers, and had a life- 
time batting average of .320. He was struck on the 
head with a baseball at Yankee Stadium in 1937. This 
speeded the end of his playing career. Cochrane was 
born at Bridgewater, Mass., and was educated at Boston 
University. Eo Frrzors t 

COCK OF THE ROCK is a handsome South American 
bird with a rich orange plumage and a large crest that 
hides the bill. The wings and tail are black. The birds 
live in rocky ravines near mountain streams in the 
Andes from Colombia to Bolivia. They are also found 
in the mountains of the Guianas and in northern Brazil 
At the mating season, the male birds gather together in 
a cleared spot in the forest where they dance and hop 
about to attract the females. 

The cock of the rock makes its nest of plant fibers 
which it glues together with resin, and sticks to crevices 
of rocks. The birds feed on fruit and live in the thick 
undergrowth near the floor of the forest. 

Scientific Classification. The cock of the rock belongs 
to the family Rupicolinae. It is genus Rupicola, species 
rupicola. RODOLPHE MEYER DISCHAUFNSEI 

See also Bird (color picture, Birds of Other Lands). 

COCKATOO, xank uh ТОО, is a perching bird that 
belongs to the parrot family. It lives in Australia, Indo- 
nesia, and neighboring islands. The cockatoo looks like 
a parrot, but has a crest which it can raisc and lower. 
The cockatoo's coloring may be combinations of white, 
black, red, rose, or gray. The common white cockatoo 
has a yellow or rose crest. The cockatoo has a powerful, 
curved bill and a thick tongue. It has strong feet with 
which it climbs about the branches of trees. 

The cockatoo feeds on seeds, nuts, and fruits. It is 
a great pest in regions where there are many orchards. 


Two Kinds of Cockatoos. The specimen at the left has blue 
contrast vividly with its white feathers. The Lead- 
katoo at the right has a salmon-pink inner wing. 
N.Y. Zoological Society; Н. Armstrong Roberts 


eyes which 
beater coc! 


COCKCROFT, SIR JOHN 


Cockatoos are often seen in large flocks which fly 
swiftly. Cockatoos become tame and make amusing 
pets. They are not popular, however, because they 
rarely learn to talk, and often scream loudly. 

Scientific Classification. Cockatoos belong to the family 
Psittacidae. The great black cockatoo is genus Probosciger, 
species aterrimus. RODOLPHE M. DESCHAUENSEE 

See also Bro (color picture, Family Pets); FLORIDA 
(Interesting Places to Visit [Parrot Jungle]); Рлввот. 

COCKCROFT, SIR JOHN DOUGLAS (1897- ha 
British nuclear physicist, won the 1951 Nobel prize in 
physics with Ernest T. S. Walton for being the first to 
smash the atom. They bombarded lithium atoms with 
protons accelerated to high speeds. Each lithium atom 
became two helium atoms (see Атом SMASHER). During 
World War II, Cockcroft directed air-defenses research, 
and organized atomic-energy research in Canada. He 
became director of research at the Harwell Atomic 
Energy plant in England in 1946. He was born at 
Walsden, Lancashire. SIDNEY Rosen 

See also WALTON, Ernest T. S. 

COCKER SPANIEL has been one of the most popular 
purebred dogs in the United States for many years. It 
is sometimes called the American cocker. It is most popu- 
lar as a show dog and pet. The cocker is the smallest of 
the sporting dogs. It gets its name from its ability in 
hunting woodcocks, although relatively few cockers are 
used as hunting dogs. The dog weighs from 22 to 28 
pounds. Its flat, soft coat is quite thick. The cocker has 
longer hairs, or feathers, on its ears, chest, and legs. 
Cockers are usually a solid color, such as black or gold, 
but they may be black and tan, or mixed colors. The 
dog is best known for its friendly disposition and proud 
carriage. WILLIAM F. Brown 

See also Doc (color picture, Sporting Dogs). 

COCKFIGHTING is a sport in which two gamecocks, 
or fighting roosters, battle each other in a fight to the 
death. The sport is illegal in the United States, Canada, 
and many other countries. But it is sometimes carried 
on secretly. Cockfighting ranks as a popular public 
Sport in Spain, Latin America, and part of the Orient. 


Fierce Gamecocks Fight to the Death in the sport of cock- 
fighting. Cockfighting is outlawed in many countries, 
George Pickow, Three Lions 


Gamecocks are specially bred to achieve phy 
power, speed of movement, courage, and the 
instinct. They usually are brightly colored and 
long spurs on their legs. But breeders generally tri 
spurs down, and attach artificial spurs to the капу 
legs. The spurs are usually made of steel or brass + 
birds use the deadly weapons to rip and tear at thee 
opponents. 

А cockfight takes place in an enclosed pit, usually 
outdoors. Spectators place bets on their favorite 
cocks. At the start of the fight, liandlers hold their | 
firmly and allow them to peck at each other just ; 
of range. When the birds become angry, they are E 
leased and allowed to fight. i 

Cockfighting probably began in Asia thousands ¢ 
years ago. The sport came to ancient Greece and Rom 
by way of India and China. It spread throughout Europe 
During the 1700's, the sport became especially popular 
in England, where the training and breeding of fighting 
cocks became an important industry. Warrer H. Gus 

COCKLE, kahk’l, is a sea clam closely related to the 
oyster. A shell divided into two equal parts covers iis 
body. The cockle has a large, muscular foot, shaped like 
a pointed tongue instead of a head. The cockle can skip 
and hop rapidly over wet sands. Cockles are usually 
found burrowed in sand flats on the sea shore. They 
come out of their burrows when the tide comes in, The 
common European cockle is often eaten as food. 

Scientific Classification. The European cockle is à 
member of the family Cardiidae. It is genus Cardium, 
species edule. WILLIAM J. Симо 

COCKLEBUR, or CLOTBUR, is the name of several 
kinds of annual weeds belonging to the composite fam- 
ily. They all have spiny burs, inside of which are the | 
seeds. There are usually two seeds in each bur. One seed | 
will begin to grow, or germinate, a season before the 
other seed. The burs are covered with hooked prickles 
which stick to clothing. The poisonous seedlings can kill 


L. W. Brownell 


They 
The Cocklebur has burs which stick to cattle and sheep- 
damage sheep's wool because they are hard to remove. 


native to th 


hogs and young cz Yockleburs are 
B young cattle. Cocklel low ares it 


American continent, They are found in J], and 
fields and by roadsides. They are 1 to 3 fee Some 
their rough leaves are heart-shaped or irregular. The 
of the flowers bear pollen, while others bear sec S. the 
pollen-bearing ones grow on the upper branches M. 
seed-bearing ones on the lower. To get rid of cockle! 


« necessary to destroy the plants before the seeds ripen 
t0 spray them with 2,4-D. 

Scientific Classification. Cockleburs belong to the family 
троліае. They form the genus Xanthium. Louw PYENSON 

COCKNEY is a nickname for a citizen of London, 
articularly one from the East End area. According to 
ds traditional definition, a cockney is anyone born 
within the sound o! the bells of St. Mary-le-Bow Church. 
айну also applies to a dialect of English. Speakers 
change certain vow: 1 sounds; for example, /ady becomes 
iyly and road, row. They also drop the й at the begin- 
ning of words, and may add one in front of a word 
saring with a vowel; for example, ard for hard and 
wed for answered. The word cockney originally 
meant a misshapen egg. 

See also Lopos ( Гһе People). 

COCKPIT OF THE REVOLUTION. See New Jersey. 

COCKROACH is a troublesome, unpleasant insect 
found throughout ihe world. It is closely related to 
grasshoppers and crickets. ‘There are more than a thoy- 
sand species of cockroaches. 

The cockroach has a flattened, slippery body, covered 
with a shiny, leathery casing. It has long legs covered 
with bristles. The strong legs permit the cockroach to 
run rapidly. The cockroach is one of the fastest runners 
among insects. The insect has long feelers, or antennae. 

Cockroaches eat food, garbage, clothing, furniture, 
bookbindings, and other insects, such as bedbugs. They 
live in bakeries, groceries, office buildings, restaurants, 
hotels, flour mills, libraries, and homes. Swarms of them 
slip out at night through cracks in the walls and floors 
tolook for food. Cockroaches are dirty and contaminate 
everything they touch. Many kinds of cockroaches are 
also found outdoors. They often can be found under 
stones and leaves, or under the loose bark of rotting logs 
and dead trees. 

The most common kinds of cockroaches found in 
houses in America are the Croton bug or German cockroach, 


Cockroaches dislike bright 
light, hd usually come out only 
at night. These insects repro- 
duce in dirty, damp places. 


Lynwood M. Chace 


шш cockroach, the Australian cockroach, the 
beet His RM cockroach, and the Oriental cockroach or black 
but it he Croton bug is smaller than the other kinds, 
rapid 1 1016 destructive. It also reproduces more 
Was "i Шш the others. It gets its name because it first 
сероз = large numbers in the Croton waterworks 
Yellow.b, New Y ork City. The Croton bug is à pale 
ndi Т “hi with two stripes on the front part of the 
һе, у € Other kinds of cockroaches vary in color from 
Sat to dark wood brown, 
ке usually сап be kept out of houses by 
and r 8 the rooms clean and dry. Cockroaches grow 
‘produce best where there is dirt, grease, and mois- 


COCOA 


ture. They can be killed by using roach powders that 
contain sodium fluoride, borax, sodium fluosilicate 
rotenone, or pyrethrum. Roach powder should be dusted 
into crevices and hiding places around sinks and water 
pipes. The cockroach takes the poison into its body 
when it grooms itself. It scrapes the foreign particles and 
dust from its body with its legs and then draws its legs 
and feelers through its mouth. 

Cockroaches can be trapped easily in large wide- 
mouthed jars. Food scraps should be placed in the jar 
and a paper funnel fitted into the top. 

Scientific Classification. Cockroaches make up the 
family Blattidae. The German cockroach is genus Blat- 
tella, species germanica. 

See also ORTHOPTERA. 

COCKSCOMB, KAHX конм, is a flower with heads 
of red and yellow blossoms 
shaped like a  rooster's 
comb or like an ostrich 
plume. The cockscomb 
comes from tropical Amer- 
ica, Asia, and the East 
Indies, but it now grows in 
all parts of the United 
States. The flower will 
bloom from midsummer 
until the fall frost if it is 
planted in light, rich soil 
that is kept damp. 

Scientific Classification. 
The cockscomb belongs to 
the family Amaranthaceae. 
It is genus Celosia, species 
argentea. ALFRED C. HOTTES 


CARL D. DUNCAN 


Cockscomb Blooms ore 
shaped like a rooster's comb. 
U.S. Bureau of Plant Industry 


See also AMARANTH; 
Frower (color picture, Fall 
Garden Flowers). 

COCKSPUR. See Haw- 

„THORN; SANDBUR. 

COCKTAIL. See ALCOHOLIC DRINK (Compounded 
Liquors). 

COCOA, KOH koh, is a reddish-brown powder made 
by grinding the nibs, or kernels, of the seeds of the 
cacao tree. The cocoa is melted and pressed to remove 
the fat. Then it is ground and sifted into a powder. 
Chocolate is the cocoa mass with the fat left in. See also 

; CHOCOLATE. 
eon Fla. (pop. 12,294; alt. 25 ft.), gateway city 
to the Cape Canaveral long-range missile testing center, 
lies in Brevard County on the Indian River. For loca- 
tion, see FLORIDA (color map). Cocoa is in the center of 
the famous Indian River citrus-fruitgrowing region. But 
since the federal government established the Cape 
Canaveral Guided Missile Test Center in 1949, most of 
Cocoa’s people have worked for the government. The 
United States launched its first earth satellite from Cape 
Canaveral in 1958. Patrick Air Force Base also lies 
nearby. Other important activities in the area include 
commercial and sport fishing, cattle and beef trading, 
and truck and vegetable farming. Cocoa was incor- 
porated as a village in 1895. In 1913, it received its 
city charter. The city has a mayor-council form of 
government. KATHRYN ABBEY HANNA 
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J. C. Allen and Son; New York Botanical Garden 


COCONUT PALM is the tree on which the coconut 
grows. It is native to Malaya, but has spread to tropical 
and subtropical areas in all parts of the world. The coco- 
nut palm may grow as much as 100 feet high. Its large, 
featherlike leaves appear in a cluster at the top of the 
trunk, 

Uses. The coconut palm is the most useful of all palm 
trees. Almost all parts of the plant have some use to the 
people who live in the areas where it grows. They use 
the wood of the trunk for building houses and bridges. 
They make vinegar and fermented and unfermented 
drinks from the unopened flower buds. The leaves are 
used to thatch houses. The people also make strips of 
leaves into baskets, hats, and mats. The husk of the 
coconut yields short, stiff fibers called coir, which are 
made into ropes, doormats, and brooms, The people 
make utensils, such as cups, bowls, and spoons from the 
hard shell of the nut. They can make oil for food, cook- 
ing, lighting, and soapmaking from the nutmeat. Coco- 
nut-oil cake serves as cattle feed and as fertilizer. 

The people of many South Pacific islands collect and 
sell dried coconut meat, called copra. The United States 
and Europe import thousands of tons of copra each 
year. Manufacturers use it in making soap, cooking fats, 
and margarine. Many whole coconuts are also imported. 

The Coconut is the fruit of the coconut palm. It is a 
drupe, like the peach and the almond (see Drupr). It 
has a smooth, greenish, yellowish, or reddish rind. Be- 
neath the rind is the Ausk, a 1- or 2-inch layer of reddish- 
brown fibers. The husk and rind are cut off with an ax 
or large knife before the coconut is shipped to market, 
Under the husk lies a hard stony shell that encloses the 
coconut seed. The seed, which fills the inside of the shell, 
consists of the oily, sweet-flavored coconut meat and a 
milklike fluid called coconut milk. The meat and milk 
nourish the young embryo coconut seedling. The coco- 
nut takes a year to ripen. 

The whole fruit of the coconut usually grows 8 to 12 
inches long and 6 to 10 inches across. The seed of the 
coconut ranks among the largest of all seeds. A good 
coconut palm can produce as many as 50 coconuts a 
year. A well-tended tree can produce about 100, If the 
fruit of the coconut falls into the sea, it will float. The 
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Food Value of the Coconut 


Carbohydrates, 
31.5 و‎ 


Protein, 63 


|4- Water, 35 


Ash, 13 


Рау 574—6 


Coconut Palms һауе smooth 
trunks with featherlike leaves 
at the top. The coconuts grow 
in clusters among the leaves. 


The Fruit of the Coconut, 
tight, grows in the center of a 
thick husk, far right. The fruit 
has a hard brown shell. 


thick husk of fibers protects the seed from salt water and 
cushions it from the waves. The stored food and liquid 
inside the seed help the new plant start to grow. It roots 
quickly in the soil when the sea finally tosses the fruit 
onto land. The seedling grows out from the coconut 
through one of three “eyes” in the shell. Coconut palms 
usually grow near the seashore. 

Scientific Classification. The coconut palm belongs to 
the palm family, Palmaceae. It is genus Cocos, species 
nucifera. IVAN MURRAY JOHNSTON 

See also Coena; Pactric Isianps (picture); Pax 
(picture, The Coconut Tree). 


LEADING COCONUT PRODUCING REGIONS 


Philippines. . .. .. 1,321,300 tons 


Indonesia... .....785,400 tons ` 


Ceylon.... ..306,300 tons 

Indigo ete uet viele 259,300 tons 

Межі он 156,100 tons 

Malaya.......... 150,800 tons 

New Guinea E, 

(Austl. Admin.]... . . . 90,800 tons 

Mozambique....... 58,300 tons 3 

А ei pest «443,100 tons 

New Hebrides...... 32,800 tons > т 
Each symbol єр stands for 100,000 tons of сорга produce 

each year, 


Based on a 4-year average of government statistics: е 


cocoon, Kuh COON, is a protective covering that 
doses the pupa of many insects. The mature larva 
spares the cocoon as a shelter around itself. Inside 
+ cocoon, the larva changes to a pupa and eventually 
ansforms into an adult insect. Among the insects that 
end part of their lives in cocoons are ants, wasps, bees, 
md moths. Spiders spin cocoons in which they carry 
their eggs. 1 

[he chief substance of most cocoons is silk. But often 
the larva produces other substances from which it 
builds a cocoon. It may also use hairs from its own 
body, wood pulp. earth, or grains of sand. Some crea- 
tures use little or no silk in constructing their cocoons. 

Most moth larvae, or caterpillars, form cocoons. But 
many pass the pupal stage in the soil without a protec- 
(уе covering. A few butterfly caterpillars make flimsy 
cocoons. Perhaps the best-known cocoon is that of the 
domestic silkworm, which supplies most commercial 
silk. Some tussah silk obtained in India comes from the 
cocoons of large ernperor moths. 

Most moth caterpillars build their cocoons in incon- 
spicuous places. | hey may choose a place under loose 
boards, beneath the bark of a tree, or among dead 
leaves or trash. Cecropia, Promethea, and Cynthia moth 
larvae build large cocoons that they fasten to tree twigs. 
These can easily be found in the winter when the trees 
are bare. The pupae spend the winter inside the cocoon. 
But the larva of many other kinds of moths does not 


Hugh Spencer 
The Cocoon of the Cecropia Moth, left, has been built on 
û tree's limb, The opened cocoon, right, shows the pupa inside. 


change into a pupa until spring. The wooly bear cater- 

billar, the larva of the tiger moth, builds its cocoon in 

Spring. Still other kinds pass the winter in the egg stage 

Or as partly grown larvae. ALEXANDER B. KLOTS 
Related Articles in Wogr.D Book include: 


Caterpillar Metamorphosis Pupa 
RON Moth Silk (The Silkworm) 
va 


ie” or KEELING, ISLANDS are a coral group in 
P o Ocean. The Cocos Islands belong to Aus- 
Dore T hey lie about 1,150 miles southwest of Singa- 
Square he 27 islands have a total area of about 17 
BUT miles and a population of about 800. The chief 
e copra, For many years, the Cocos Islands 
n Soverned as part of the British colony of Singapore. 
ial Great Britain turned the islands over to Aus- 
Toute t oeol them is an important stop оп the air 

p Australia. Justus М. VAN DER KROEF 


. COCTEAU, kawk TOH, JEAN (8ш. ), is a 
French novelist, poet, motion-picture director, and 
playwright. Cocteau experimented іп many arts and 
constantly changed his style of work. The novel Les 
Enfants Terribles (1929), 
aboutemotionallydisturbed 
adolescents, is one of his 
best-known books. Perhaps 
best known as a play- 
wright, he made daring 
new versions of ancient 
Greek stories. The Infernal 
Machine (1934) retells the 
famous Greek story of Oed- 
ipus. Cocteau also wrote 
realistic plays about mod- 
ern life, such as Les Parents 
Terribles (1938). 

He collaborated with 
Pablo Picaso and other 
artists and composers in creating fantastic musical 
revues and such motion pictures as The Blood of the 
Рогі (1933). Cocteau was born in France. jons W. Gasxer 

COD is one of the most important food fishes found 
in the sea. It lives along both shores of the North Atlan- 
tic Ocean, as far south as France and Virginia. The 
Alaskan cod of the North Pacific Ocean and Bering 
Sea is also important as food. Both are near relatives of 
the hake and haddock. 

The cod has a slightly flattened body that tapers 
abruptly to the tail. It has five fins. It is usually greenish 
or olive on the back and sides, which are dotted with 
many small brown spots. The larger fish weigh from 
twenty to thirty-five pounds. The smaller weigh about 
twelve pounds. The largest cod ever caught off the 
New England coast, over 6 feet long, weighed 2114 
pounds. 

The cod eats lobsters, shrimps, crabs, and other crus- 
taceans, as well as mollusks, small fishes, and seaweed. 
It is such a greedy eater that it will swallow almost any- 
thing that comes its way. Pieces of rubber and leather, 
scissors, oil cans, glass, stones, and garbage have been 
found in the stomachs of captured fish. Along the 
northern coast of Europe, the cod lays its eggs in 
February, March, and April. On the American coast it 
lays its eggs from October to June. Summer and winter 
are spent in deep water, spring and fall near the shore. 
These fish produce an astonishing number of eggs. 
David Starr Jordan, an American biologist, estimated 
that if all the eggs from a seventy-five-pound fish during 
its life should hatch and grow to maturity, the ocean 
would be filled with an almost solid mass of cod. A cod 
weighing twenty-one pounds will produce 2,700,000 
eggs in one spawning period. А : 

'Тһе eggs are small, averaging one nineteenth of an 
inch in diameter. They float in the upper layer of surface 
water, forming part of the plankton (see PLANKTON). 
The eggs are devoured by fishes, crustaceans, and other 
animals, thus cutting down the reproduction rate. 

Cod Fishing. The chief cod fisheries of the world are 
those of Norway and Sweden, Great Britain, France, 
Canada, Iceland and the United States. From 
46,000,000 to 1 53,000,000 pounds are caught annually 


Sanford Roth, KRapho-Guillumette 
Jean Cocteau 


боо 


Cod Fishermen Emptied Their Small Lines from Dories 
until fishing from large, diesel-powered vessels was introduced 


Codfish Rank Among the Most Important Food Fishes. 


by fishermen from the United States. American fisher- 
men usually go to the Grand Banks of Newfoundland 
(ridges in the ocean where the water is only a few hun- 
dred feet in depth), and to the George’s Bank, off Cape 
Cod. Nearly all the ships of the United States Atlantic 
cod-fishing fleet hail from Gloucester, Mass., which is 
the headquarters of the industry. 

For many years, cod fishermen went out in swift 
little schooners that had small rowboats, or dories, 
attached to them. After they had set out long lines 
anchored at both ends and held up with buoys, they 
fastened smaller lines with baited hooks to them. Then 
they visited the lines in the dories and removed the 
fish caught on the hooks, Cod fishermen now fish from 
large, diesel-powered vessels, called draggers or heave 
trawlers, depending on the type of long net they drag 
over the bottom in which to catch fish. 

Marketing and Uses. Codfish is usually sold salted 
and dried. Cod-liver oil, obtained from the liver of the 
fish, is rich in vitamins needed by growing children, 
Since 1939, shark livers have partially replaced cod 
livers for oil. About 30,000,000 pounds of dried codfish 


im 


Chicago Natural History Museum; Associated Screen News, Savders 
into the industry. The chief codfishing grounds include the waters 
off the New England states and the east coast of Canada, 


are prepared each year in the United States, but the 
export trade is for the most par: carried on by Norway, 
Iceland, and Canada. The c markets of the world 
are the countries of France, Spain, Portugal, Italy, 
and Brazil. 


The importance of the cod in the early history of the 
United States is shown in the fact that it had a place 
on the seal of Massachusetts Coluny, and today a gilded 
codfish hangs in the Massachusciis House of B 
tatives opposite the Speaker’s desk, between two centr 
columns. The abundance of the fish along the eastern 


Shores of America was noted by the early voyagers and 
recorded in the stories of their travels. " 

Scientific Classification. The codfish belongs pre 
Gadidae family. The Atlantic codfish is genus ae 
species callarias. LEONARD P. Te | 

See also Cop-Liver Orr; Fisu (color pius 
Water Fishes); Ёзитчс (table, Game-Fishing 
Records); POLLACK; ScRop. 


The Food Elements Found in Fresh Codfish 


COD-LIVER OlL is a thin, pale-yellow oil which is 
made from the fresh livers of codfish. It has a slightly 
fshy odor. Cod-liver oil contains large amounts of vita- 
sins A and D, and is easily digested and used by the 
body. Cod-liver oil is a very important food for infants 
and young children because it prevents nutritional 
diseases such as rickets. Children who get poor food and 
little sunshine have the greatest need for cod-liver oil. 
[he oil is very important in the treatment of such 
diseases as tuberculosis. Cod-liver oil may also have 
some value in healing tissues, and can be applied 
directly to the skin Because cod-liver oil has a some- 
what fishy taste, many persons find it easier to take in 
the form of emulsions or capsules. Some persons mix it 
with fruit juices. Austin EDWARD SMITH 

See also Cop; KicKETS; VITAMIN. 

CODA. See M: sic (Terms). 

CODDINGTON, WILLIAM. See Ruopk ISLAND (Fa- 
mous Rhode Islanders). 

CODE, in law, combines all the laws on a given sub- 
ject in a single statute or ordinance. It is passed by a 
legislative body, such as a state legislature, a county 
board of supervisors, or a village board. It is purely 
statutory law, as distinguished from the common law that 
arises from court decisions. In theory, it is possible for all 
the laws in a code to be new. That is, no law has ever 
been passed dealing with the particular subject. But in 
practice, a code nearly always represents a systematic 
and comprehensive revision of all the laws that the 
legislative body has passed on a given subject. 

Statutes usually develop only as problems arise that 
point out the need for rules and regulations on par- 
ticular points. Laws concerning automobiles are an 
example. The frst rules set speed limits and required 
drivers to keep to the right. Then vehicles, and later 
drivers, were licensed, Stop signs, traffic lights, and other 
traffic regulations were established. Many cities passed 
their own regulations without regard to making them 
consistent with the state laws. Such piecemeal legisla- 
tion left many gaps, uncertainties, and conflicts among 
the many separate regulations. As a result, most states 
tevised their motor-vehicle laws, made them consistent, 
filled the gaps, and removed uncertainties. They en- 
acted a single series of laws called a Motor Vehicle Code. 
Other well-known codes include state commercial codes 
and local or county building codes. Some villages com- 
bine all their laws into a village code.  Evwarp W. CreARY 

CODE CIVIL. Scc Слуп. Cops; Cone NAPorÉoN. 

CODE NAPOLÉON is the name often given to the 
code that contains the civil, as distinguished from the 
ciminal, law of France. Napoleon Bonaparte appointed 
à commission of jurists to combine all French civil laws 
into one code. The code became effective in 1804. It 

came known as the Code Napoléon after he took 
the title of Emperor of the French. But its official name 
1S Code Civil. See also Ступ, CODE. 

CODE OF HAMMURABI. See HAMMURABI. 

CODE OF JUSTINIAN. Sce Justinian COPE. 
CODEINE, КО dee een (chemical formula, CisHar 

O4H30), is a drug which is made from opium. Codeine 
ШШ. same properties as morphine, but is weaker. x 
x *$ pain and produces sleep. It is used to trea 

©те coughs and asthma, intestinal pains, diabetes, 
and neuralgia. Austin EDWARD SMITH 


ee also MORPHINE; OPIUM. 


CODES AND CIPHERS 


CODES AND CIPHERS are methods of writing a mes 
sage so that only persons with a key can read it. There 
are many methods of putting a message in secret form 
The plain text can be encoded or enciphered to produce 
а cryptogram. The cryptogram or secret text can later be 
decoded or deciphered. Putting messages into code or cipher 
is called cryptography, a word that comes from Greek 
words for hidden and writing. Cryptanalysis is the art of 
breaking or solving codes and ciphers without the key 
Cryptography and cryptanalysis make up cryptology. 


Common Cryptographic Systems 


Cipher Systems involve cither transposition or sub- 
stitution, or a combination of the two. In transposition 
Systems, the cryptographer rearranges the elements of his 
plain text—usually single letters. For example, the mes- 
sage LEON ARRIVES WEDNESDAY might be enciphered 
as ANOEL EVIRR NDEWS YADSE. In this case, the 
system divides the original message into 5-letter groups, 
then reverses the order of the letters in each group. In 
substitution systems, the elements of the plain text—single 
letters or pairs of letters—retain their original positions, 
but are replaced by other elements. For example, LEON 
ARRIVES WEDNESDAY might be enciphered as EMHG 
YKKSTMN UMAGMNAYW. But cryptograms rarely keep 
their original word divisions. Instead, the cipher text is 
usually sent in 5-letter groups, in this case EMHGY 
KKSTM NUMAG MNAYW. Extra letters, called nulls, fill 
out the final 5-letter group if needed. 

Code Systems are a specialized form of substitution 
in which the cryptographer treats syllables, words, 
phrases, and even whole sentences. Code systems employ 
code books that contain the code groups for a large num- 
ber of words and phrases in a specialized vocabulary, 
such as that used in military operations. Each plain- 
text meaning has its own code group, usually composed 
of four or five letters or digits. For example, the code 
group BANAT might mean the word “attack,” and the 
code group BANEV might mean the phrase “attack 
progressing satisfactorily.” Code books also include syl- 
labary groups, ЗО cryptographers can encode proper 
names or other words that do not appear in the book 
itself. California might be encoded with the code groups 
for CAL, I, FOR, NI, and A. н 

Transposition Ciphers involve the use of a geometric 
design, such as a square or rectangle. The cryptographer 
inscribes the plaintext letters by one route im the 
design, then transcribes them by another route to form 
the cipher text. In columnar transposition, the cryp- 
tographer chooses a numerical key and writes his plain- 
text letters under it. He then takes the columns of 
letters in key-number order to form the cipher text. 
In the following cumple the E ыр ңа ү 

ord BREAKFAST, and gives each letter in ıt a - 
Т it would appear іп the alphabet. The first A 
is numbered 1, the second A is numbered 2, the B is 
numbered 3, and so on. The cryptographer then writes 
his plain text in rows under the numbers of the key. 
Suppose he wishes to report HEAVY ARTILLERY BAR- 
RAGE CAUSING SEVERE CASUALTIES AMONG OUR 
TROOPS. First he writes the key word, BREAKFAST, 
then the key numbers, and finally the text. When he 
takes the columns off in numerical order, he has his 
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A.-B--0—D—E-|-R—E—P B 
тен XI кы ке N 
Pj |L MNO P|D.F^G K| cı 
À к se пур о Q T 
Y Wx ҮЗУ wx 2 
P EHO CIRE CG E 
R ALT B FIF AH K 
Co [б I к LIL MX P| Po 
N—P—Q—s—u-}-Q—-R—5 U 
VW X. Y 2] v wex Z 


Digraphic Substitution looks more complicated than it actually 
is. The cryptographer treats digraphs, or pairs of the letters 
of his plain text, as the elements for encipherment. He locates 
the first two letters in the plain sections of a four-squcre matrix 
(marked P, and P;) and then finds the cipher text in the cipher 
sections at the opposite corners of an imaginary rectangle. 
The matrix above left is marked for the first two letters, and 


А B (CBB RB Bie eB 
к G MONA K|L D GA 
Py |L M FORD FL&"H Е 
QR тообо st 
VW CY ve T 
D Е ӘС | А B СӘ Ё 
К A $*-B—E--E-—G»- Hed 
Сге |. СУНУ тИ ОЕ 
No- Po oQ S UV EO OR SIR U 
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ipher the message, а cryptanalyst 
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would simply reverse the process. The final cipher text 
in this example would begin VRCVL GSRAS EERHL, 
and so on. 

Monoalphabetic Substitution Systems employ a sin- 
gle cipher alphabet, consisting of two parts, a plain 
component and a cipher component. In this example, the 
letters of a key word, MONARCHY, are placed first to 
produce a mixed sequence for the cipher: 

Plain: ABCDEFGHIJKLMNOPQRSTUVWXYZ 
Cipher: MONARCHYBDEFGIJKLPQSTUVWXZ 
'То encipher the word AMMUNITION, the cryptographer 
would locate the cipher letters below the plain letters. 
MGGTIBSBJI. | 
Biliteral substitution uses a matrix such as this; 
AE PREES ORU 


£293 07 c0 


Here the plaintext letters have two-letter cipher equiva- 
lents. For example, ENEMY would be enciphered as 
BU DI BU DE GO. The cryptographer could use digits 
for the row and column designators, so that ENEMY 
might come out 10 38 10 37 59, 
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WERE CTD E|R E P Т 
PROUN ао к[1 I CARN 
Р1 EENEN O P | D F G.B BS 
Q R S (Tx-U--M о Q S T| € 
X-W X Y [y Ww X Y 
D E M 6—0-FÀ B C D EF 
Reet B F|F C H UT 
C2 |G H IK LIL M N Q pP| 
NERO SS U|9 к S TUIS 
ИХ v Ziv Wx Y 


ihe one above right for the second two letters, The тоюы 
below left shows the third pair, and the one below right the four 
pair. In this case, the plain and cipher letters are the some 
for the fourth pair. Using this matrix, the final message would 
be enciphered as follows: 
Plain: AT TA CK BE GI NS AT DA WN 
Cipher; UN MO BT BE АА GQ UN RO XH 


A (Bi-0—BD-—E-|-R E РВ 
FOG NII K/L I Gm 
Py |L M N бвр PG H É| 
Q Rk sS T U-lFWw-ogsi 
АРУ онд | y үчү 1 
D B^MW--0--0-|-A -B--G—PB-XE 
RA Л Б-у G H TIRK 
COMM EGASHESTO Ke L|L M N 0P 
Ло оао |а R S TOU 
US. ZV NW X CU 


Polyalphabetic Substitution Systems employ more 
than one alphabet during encipherment. In the 
Vigenére table (named for Blaise de Vigenére, a Frend 
cryptographer of the 1500's who first described it in 
print), the plaintext letters appear in the row of letters 
at the top of the table, the key letters at the side, an 
the cipher letters within the square. 
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The cryptographer writes a key word over and 9 


above his plain text. Then he looks down the column 
under his plaintext letter to find its cipher equivalent in 
the row that begins with his key letter. For example, if 
the key word is BLUE and the message is NINE PRIS- 
QNERS TAKEN, the cryptographer would write these 
three lines: 
K: BLUEB LUEBL UEBLU EBL 
Р: NINEP RISON ERSTA KEN 
C: OTHIQ CCWPY YVTEU OFY 
In digraphic substitution the cryptographer treats pairs 
of letters, rather than single letters, as the elements of 
his plain text. In the four-square matrix shown here, he 
finds the first two letters of his message in squares Ру 
and P». He uses these two points to form a rectangle, and 
finds the first two letters of ciphertextinsquares C; and Cs. 
He repeats the process for the other digraphs of his mes- 
sage, as shown in the illustration on the opposite page. 
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The German Army once used a combined substitution- 
transposition cipher, the so-called ADFGVX system. Ger- 
man cryptographers began by substituting letters in a 
6x6 bilateral matrix containing the 26 letters and the 
10 digits. They then inscribed the cipher text from this 
step into a transposition rectangle and took the columns 
of the rectangle in key order for the final cipher. In this 
example, the message ATTACK BEGINS AT DAWNis first 
enciphered as DGVXV XDGDX . . . , and this is written in 

ADFGVX ERMANY 
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the rows of the transposition rectangle. The final cipher 
text will begin VXDGX GDFVD .. . 

Some cryptographic systems employ syllabary squares 
or code charts, and may be considered primitive code 
Systems. With this example of a syllabary square, a mes- 
Sage could be encrypted as it would be in using the 
Syllabary groups of a code book. 
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A 1 AL AN AND AR ARE AS AT ATE 

ATI B 2 BE C 3 CA CE CO COM 

D 4 DA DE E 5 EA ED EN ENT 

E ERE ERS ES СТЕН 
H 
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OO O Ub AME 


Г | Square is only 10 x 10. If it were increased to 
ШЫ dimensions as 26 x 26, with letters to mark rows 
Columns, instead of the 10 digits, the square could 
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contain common words and perhaps even short phrases 
It would then be classed as a code chart. 


Mechanical Devices 


Cipher Devices mechanically encipher or decipher 
messages, usually on the principles of polyalphabetic 
substitution. Some simply consist of two rotating con- 
centric discs, each bearing a sequence of 26 letters. The 
cryptographer uses one disc to locate the plaintext let- 
ters, and the other for their ciphertext equivalents. Such 
a cipher disc, with normal alphabetic sequences, would 
be the equivalent of the Vigenére table. The cryptog- 
rapher would set the particular key letter in the cipher 
component against “A” in the plain component. In 
order to provide successive shifts in the alphabets, as 
the code word BLUE did in the Vigenére table, the 
cryptographer might use a repeating numerical pattern 
such as 3-1-2-5-7-2-1, 3-1-2-5-7-2-1. Or he might begin 
at a prearranged initial setting and shift the discs by 
one position after enciphering or deciphering cach let- 
ter. This progressive alphabet system would bring all of the 
alphabets into play in succession. 

Sir Charles Wheatstone, a British scientist, invented 
a cipher device in 1867. It had two concentric discs and 
a gearing mechanism that automatically shifted the 
alphabets in an extremely irregular manner. The ma- 
chine is known as the Wheatstone cipher device, but credit 
for the original invention belongs to an American, 
Decius Wadsworth. He built an identical device in 1817. 

A French cryptologist, Etienne Bazeries, invented 
another type of cipher device in 1891. His cylindrical 
cipher device consists of 20 numbered discs on a central 
shaft, each bearing a different arrangement of the letters 
of the alphabet. To encipher a message, the cryptog- 
rapher sets up the discs in a prearranged order. He 
arranges one row on the discs to form the first 20 letters 
of his message, then takes off any other row as the 
cipher text. He repeats the procedure for the rest of his 
message. To decipher the message, the cryptographer 
sets up the cipher message and examines the other rows 
for the one row that contains plain text all the way 
across. Bazeries was the first to describe this device in 
print. But credit for the original invention must again 
go to an American, Thomas Jefferson. In his papers, 
now in the Library of Congress, he described an almost 
identical device. 

Cipher Machines are extremely complicated. They 
usually have a typewriter keyboard, and often need 
electric power. Some machines produce a printed tape 
with the enciphered or deciphered letters. Others, like 
teletypewriters, automatically encipher, transmit, and 


decipher at opposite ends of a circuit. 
Concealment Systems 


Concealment is not really a code or a cipher. It is 
a method of hiding a secret text in an otherwise inno- 
cent message or disguise. For example, the first letters of 
the words HAVE EXCELLENT LAUNCHING PLAN give 
the secret text HELP . In open code systems, the sender gives 
plaintext word equivalents to his secret text, then inserts 
them in an otherwise innocent message. In AUNT MARY 
LEFT FOR DETROIT ON FRIDAY, the words AUNT MARY 
might stand for five troop ships," DETROIT might mean 
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“Southampton,” and FRIDAY might be “Monday.” 

Sir Francis Bacon devised a famous concealment sys- 
tem. Combinations of two elements, called а and 
6 represent the letters of the alphabet. These two 
elements may be two different styles of type in a book, 
the arrangement of red and black cards in a deck of 
playing cards, or the location of light and dark choco- 
lates in a box. For example, a writer might put a dot or 


: aaa G: aabba N: abbaa T: baaba 
B: чен Н; aabbb 0: abbab U-V: Баарь 
С: aaaba I-J: abaaa Р: abbba W: babaa 
D: aaabb К: abaab Q: abbbb X: babab 
E: aabaa L: ababa К: baaaa Y: babba 
F: aabab M: ababb S: baaab  Z: babbb 


underscore under some of the letters in the innocent 
sentence ALL IS WELL WITH ME TODAY in order to 
convey the message НЕГР. 


All is well w ith me today 
aab bb  aaba а aba ba аа 
H E L R 


The # letters are exaggerated with underscores here. 
They could have been written as shaded letters. 


Cryptanalysis 


The art of cryptanalysis requires extensive study 
and experience, unusual perseverance, considerable 
imagination—and just plain luck. It may be impossible 
to solve a single short cryptogram, even if the system is 
fairly simple. But, if a cryptanalyst has enough time, 
enough messages, and enough information about the 
correspondents and the nature of their messages, he 
might be able to solve even a complex system. 

Each language has its own individual characteristics 
and peculiarities. Cryptanalysts work with extensive 
tables of statistics of single letters, two- and three-letter 
combinations (called digraphs and trigraphs), and other 
elements of the language. They know, for example, that 
E, T, N, В, 0, A, I and S are the most frequent ones 
in English. They also use lists of frequent words and 
phrases and of pattern words that contain repeated 
letters, such as ATTACK and VESSEL, of the abba 
class, and DIVISION and ELEMENT, of the abaca class, 


History 


Cryptography goes back to the time of the ancient 
Greeks. The Spartans wound a belt in a spiral around a 
scytale, or stick, wrote a message along the length of 
the stick, and unwound the belt. T his in effect was the 
first transposition cipher. No one could read the message 
unless he had a stick exactly the right size. Julius 
Caesar used a simple substitution cipher. Each letter 
of the plain text was replaced by the letter three posi- 
tions to the right in the normal alphabet. By his system, 
we would encipher CAB as ЕРЕ. 

Gabriel de Lavinde wrote the first manual on cryp- 
tography in 1379. Sicco Simonetta wrote the first 
treatise on cryptanalysis in 1474, 

In the 1600's, Cardinal Richelieu invented a grille, 
He would place a card with holes in it over a sheet of 
paper, write his secret message in the holes, then fill 
in the rest of the paper to look like an innocent letter. 
Only a man with an identical grille could read the 
words of the secret message. 
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CODEX. See Воок (Early Forms of Books); May 
script (Parchment). б “ 

CODFISH. See Cop. 

CODICIL, KAHD uhsil, is an addition to a will. Ii may 
be written on the same piece ol paper as the will or , 
may be a separate document. A codicil is regarded æ 
part of the original will and revokes any part of the wi 
which is not consistent with the codicil. It is believed 
that codicils were first made legal by the Emperor 
Augustus in ancient Rome. 

See also WiLL. 

CODLING MOTH is a smal! brown and bronze«yj. 
ored moth. The caterpillars of this moth cause severe 
damage to apples. They also des: roy such fruits as pear, 
quinces, and English walnuts. ‹ Jriginally a native of 
Europe, the codling moth now lives in all parts of the 
world. 

In spring, the adult moths o: 


WILLIAM TUCKER Dy ax 


uerge from their cocoons 


USDA 
Larvae of Codling Moths enter apples and eat the cores 
and flesh, causing millions of dollars of damage each year. 


under loose bark and trash. '1 hey lay their eggs on 
leaves and twigs. The larvae, or caterpillars, bore into 
young apples. This usually causes the fruit to die and 
drop off. A second generation of larvae may bore into 
the sides of larger apples. In some areas, there is even û 
third generation. Pa; 

The chief method of controlling codling moths is by 
a series of four to seven sprayings. The spray E 
lead arsenate, DDT, lime sulfur, fixed nicotine, or othe 


5 tes 
The Adult Codling Moth was brought to the une 
from Europe about 1750, The damage which it does te К, 
is said to cost applegrowers about $30,000,000 ead 


^ service 
U.S. Agricultural Research 8 


[he exact schedule for spraying varies with the 
on. Orchards and packing sheds should be kept 
n. All loose bark, fallen apples, and trash should be 
ved. 
Scientific Classification. The codling moth belongs to 
e family Olethr . It is genus Laspeyresia, species 
lla. ALEXANDER B. KLOTS 

See also Morn (I-caf-Roller Moths). 
CODRUS. See Ariens (History). 
CODY, WILLIAM FREDERICK. See Burrato BILL. 
COE COLLEGE i: а coeducational school at Cedar 
ids, Iowa. It is affiliated with the Presbyterian 
hurch. Courses arc offered in liberal arts, nursing, and 
medical technology. It has affiliated programs with 
ther colleges. Coc was founded in 1851. For enroll- 
ment, see UNIVERSIIIES AND COLLEGES (table). 

COEDUCATION is the teaching of both sexes in the 
same school and in the same classes. This is now com- 
mon practice in public elementary and high schools 
in the United States. However, many church and pri- 
vate schools and many colleges teach boys and girls 
separately. For years, many persons opposed education 
for girls. Even by : mid-1800's educators still barred 
girls from some public schools in the United States. 
Sometimes they allowed girls to attend only during the 
lunch hour or after regular school hours. But the struggle 
of women to gain equal rights and to enter the profes- 
sions helped to open school and college doors to them. 

In 1833, Oberlin College, at Oberlin, Ohio, became 
the first college in the United States to admit both men 
and women. But women could not earn degrees at 
that time. In 1838, Oberlin authorities admitted women 
to the same course ss men, and four women earned de- 
grees in 1842. 
_ The state universities helped the cause of coeducation 
in the United States. It developed rapidly in the late 
1800's. For instance, the University of Michigan 
opened its departments to women in 1870. Today, 
women may enter graduate and professional schools 
that were formerly open only to men. R. Freeman Burrs 

COEFFICIENT. Sce ALGEBRA (Terms). 

COEFFICIENT OF EXPANSION. Sce Hear (Ex- 
pansion), 

COELACANTH, SEE luh kanth, is a fish belonging to 
the group of / obe-finned fishes. Scientists believe that four- 
legged land animals developed from the lobe-finned 


The Coelacanth Is a Large, Blue, Oily Fish. 
Wide World 


COEUR D'ALENE MOUNTAINS 


fish hundreds of millions of years ago. They d 
lobe-finned fish had been extinct for manv mill 
years. But in 1939, a living coclacanth was caught off 
South Africa. Others have been found near Malagasy 
(Madagascar). The coclacanth is a large, blue, oily fish 


Scientific Classification. The coclacanth belongs to the 
subclass Crossopterygii. They make up the family Gw- 
lacanthidae. The living coelacanths are genus Latimeria 
species chalumnae. Extinct coclacanths belong to other 
genera. 


CARL L. Husss 


See also EVOLUTION; PREHISTORIC ANIMAL (Animals 
with Backbones; Living Fossils). 

COELENTERATE, see LEN tur ayt, is the name of a 
group of animals which includes the fresh-water hydra, 
marine hydroids, jellyfishes, sea ancmones, coral polyps, 
and gorgonians. Coelenterates make up the phylum 
Coelenterata, the third lowest phylum in the animal king- 
dom. The word coelenterata means h intestine. The 
animals in this group consist mostly of a hollow sac 


Only two layers of cells 
sy 
^w 


grow in the wall of the sac. 
These cells carry on diges- 
tion, excretion, and repro- 
duction. There is one open- 
ing into the body, usually 
called the mouth. Food 
passes into the hollow sac 
through the mouth, is di- 
gested, and used by thecells 
of the sac. Waste materials 
pass out of the sac through 
the mouth. A number of 
slender, moving sense or- 
gans called tentacles sur- RN 
round the mouth. In some 
forms of coelenterates, these 
tentacles put food into the 


Ralph Buchsbaum 
Larvae of Coelenterates 
usually have an oblong shape. 


mouth. Rov Warno MINER 
Related Articles in WORLD Book include: 
Coral Polyp 


Portuguese Man-of-War 
Sea Anemone 
Venus's-Girdle 
Zoology (Classific 


Hydra, or Fresh- 
Water Polyp 
Jellyfish 
Medusa (jellyfish) 
COEUR D'ALENE, kawr d'l AYN, Ida. (pop. 14.201; 
alt. 2,155 ft.), lies on Lake Coeur d'Alene in northern 
Idaho (see Inano [map]). The main occupations of the 
city and region include the manufacture of lumber and 
chemical products, mining, farming, and dairying. 
The area is also a hunting and fishing center. — 
A fort was founded on the site of the present city in 
the late 1870’s. Coeur d’Alene serves as the seat of 
Kootenai County, and has a mayor-council form of gov- 
WiLLIAM S. and JANET GROFF GREEVER 


ation) 


“Брук D'ALENE MOUNTAINS, sometimes called 


the BrrrERROOT MOUNTAINS, form the northern part of 
the Bitterroot Range of the Rocky Mountains. They ех- 
tend for about 40 miles along the Idaho-Montana bor- 
der. For location, see ГрАно (color map). | 
The Coeur d'Alene Mountains look like a rolling 
cut by many streams, and have few prominent 
Ridge elevations vary between 5,200 and 6,800 
Harry A, CALDWELL 


upland 
peaks. 
feet above sea level. 
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COFFEE 


Pan-American Coffee Bureau 
Berries from the Coffee Tree must be roasted and ground 
before they can be brewed with boiling water to make coffee. 


COFFEE, the drink made from the roasted and ground 
beans of the coffee tree, is the favorite hot drink in 
almost every country in temperate or cold climates. 

The United States ranks as the largest consumer of 
coffee. Americans enjoy more than 380,000,000 cups 
every day. The full, rich aroma of coffee adds much 
to the pleasure of drinking it. The “coffee break” has 
become an integral part of the business world, Each 
morning and afternoon, millions of workers pause for a 
few minutes of relaxation over a cup of coffee. The 
average American drinks the brew from about 16 
pounds of coffee annually. Each year, the United 
States uses more than 20,000,000 132-pound bags, or 
more than two thirds of all the coffee grown in the 
world. Other leading coffee-consuming countries in- 
clude France, West Germany, Italy, and Sweden. 

Brazil grows over half the world’s coffee crop. Its 
annual production averages about 3,025,000,000 
pounds. Coffee is vital to the economies of many Latin- 
American countries, 

Coffee contains caffeine, a drug that acts as a stimu- 
lant to mental and physical energy. The drink tends to 
expand blood vessels mildly so that more blood flows 
to the heart and brain. See CAFFEINE. 


From Bean to Cup 


The Coffee Plant. The scientific name of the com- 
mon coffee tree is Coffea arabica. It originally grew wild 
in Ethiopia. It now grows under cultivation in Java, 
Sumatra, India, Arabia, equatorial Africa, Hawaii, 
Mexico, Central and South America, and the West 
Indies. 

Coffea arabica is a shrub with glossy, evergreen 
leaves. It reaches a height of 14 to 20 feet when fully 
grown. As a rule, coffeegrowers prune it to under 12 feet, 
The flowers of the Coffea arabica are white, 
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The coffee berry begins to grow w hile the к 
blossoming, and ripens from green to yellow to ы 
The average coffee tree produces 1} pounds of benis 
a year, enough for one pound of roasted coffee — 

А coffee tree is usually five years Old before it hem 
a full crop. The common variety grows best at altitude 
of from 2,000 to 6,000 feet in a tropical climate Мы 
trees grow from seeds that are first planted in mes 
beds. After a year, the seedlings are transplanted 
prepared fields. 

Preparation for Market. All berries must be 
picked, because no one has vet found a Way to h 
them successfully by machine. The berries are the 
through a bath of running water, or sluice. Sticks 
leaves, and the green and bad berrie: 
good ones sink to the bottorn. 

Pulping. The good berrics then go toa pulping h 
where machinery removes the pulp. Each berry с 
two beans, or seeds. Each bean has a thin parchmen 
skin, and a second covering called the silver skin. V 
the beans are first uncovered, t леу are soft and bluis 
green in color. Later they become hard and the coke 
changes to a pale yellowish tint. 

After they leave the pulping machine, the coffe 
beans are run through a series of fermenting and у 
ing tanks. The beans are then dried and left to cure fr 
several weeks. 

Hulling and Peeling make up the next step. Milling 
machines remove the parchment and the silver skin 
As the beans come from the machine, a fan blows of 
the loose skins. The beans then go to a machine called 
the separator, which removes sand, dust, and small or 
broken beans. The beans are sorted until only the 
largest and best of the coffee beans remain. 


s float on top. The 


———— — ——— 


LEADING COFFEE PRODUCING REGIONS 


Brazil. ........3,025,000,000 ibs, = 45 S SH 
LIII 
Sss 
SSSss 
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Colombia......,.889,000,000 ibs. d дё ab BS 
See 


3 d 
French West Africa. 269,000,000 Ibs. d; ox; & 


i ie gs 


Mexico. .... .....219,000,000 Ibs. aX 6 d 


El Salvador... . . . 178,000,000 Ibs. dX М 


Angola,.......+.175,000,000 Ibs, 
Guatemala....... 166,000,000 Ibs. 3€ 
Uganda.......,.157,000,000 Ibs. $ 


re 
Indonesia. .......139,000,000 Ibs. дё 4 


E 


Malagasy........110,000,000 Ibs. 8 < 


Each symbol d stands for 100,000,000 pound! 
Produced each year. 
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s of coffee 


„ Most coffee is shipped to consuming coun- 
32-pound burlap bags. When they reach the 
plant, the beans are emptied into chutes 
from an upper to a lower floor. As they fall, an 
юп device removes dust and other materials 
than the beans. The beans lose weight during 
ing. For example, | 18 pounds of beans yields about 
unds of roasted coffee. The coffee then goes to 
ling machine, a giant cylinder that mixes the 
ent types of coffee the roaster has selected. 

п the blender. the beans flow by gravity to 
woage bins, then to roaster ovens. Here, they are 
exposed to temperatures of 900°F. for 16 to 17 minutes. 
Roasting develops the aromatic oils in the beans and 
makes them ready for solution in water when the cells 
broken down by grinding. Just before the roasting 
is completed, the superv isor takes a sample to determine 
“xact moment to release the beans into cooling 
machines. The cooled coffee then goes through another 
deaning process before being carried to bins where it is 
sored until ready for grinding. After being ground 
according to drip, regular, or fine requirements, the coffee 
is packed either in vacuum tins or in paper bags. 

Instant Coffee. The processing of instant coffee 
experienced a tremendous growth after World War II. 
In general, the procedure includes the brewing of coffee 
in huge containers, then evaporating the water from 
the brew, The remaining powder crystals are packaged, 
tady to become coffee again with the addition of 
boiling water. 

A Good Cup of Coffee. In brewing coffee, best 
results are obtained by using one standard coffee meas- 
ure, or two level tablespoons of coffee, to each cup. The 
coffee pot should be thoroughly clean, and the water 
fieshly drawn from the cold-water tap. Most coffee is 
made in percolators, drip pots, or vacuum coffee-makers, 
which strain boiling water through the coffee. 


Kinds of Coffee 


More than a hundred kinds of coffee are sold in the 
United States. They may be divided into three general 


United Pr 


Акад; 
E. pen Woman, above, chops 
fields ees coffee tree field. 
J жш anted according to con- 
Wn be 9 methods, background, 
Cultivated with machines. 


Te c 
feme tee Beans travel from the 


vei inks to the drying area 

ays, right. Constantly 
water removes the 
€ covering the beans. 


COFFER 


groups—Brazils, Milds, and Robustas. The Milds in- 
clude all Coffea arabica grown outside of Brazil. Coffee 
Robusta is a different kind of coffee, most of which 
grows in Africa. Most coffee is named for the region 
where it grows or the port from which it is shipped 
Mocha, for instance, is shipped from the port of Mocha 
in Yemen. Java grows in and near Java. 

American roasters place great importance on the 
taste and consistency of their blends. They even pack 
different blends for different parts of the country. For 
instance, coffee prepared for the Southern States often 
has chicory added to it (see Онісоку) 

Some persons find it more healthful to drink decaf- 
feinated coffee. The removal of caffeine is a cold-water 
extraction, done with the aid of certain chemicals 

In addition to the regular six-ounce cup of hot coffee, 
many people enjoy а demitase, or half cup of black 
coffee, or a tall glass of iced coffee. 


History 


According to legend, coffee was discovered in Ethio- 
pia when goatherds noticed that their flocks stayed 
awake all night after feeding on coffee leaves and 
berries. Coffee reached Arabia in the 1200's. Coffee 
comes from the Arabic word ga/wah. Before its use as a 
beverage 700 years ago, coffee was a food, then a wine, 
and then a medicine. 

Coffee moved from Arabia to Turkey during the 
1500's, and to Italy in the early 1600's. Coffeehouses 
sprang up throughout Europe in the 1600's. Prominent 
people congregated at them for serious discussions. 
Coffee probably came to America in the 1660's. Coffee- 
growing was introduced in Brazil in the 1700's. 

Scientific Classification. Coffee makes up the family 
Rubiaceae. The common coffee tree is genus Coffea, species 
arabica. JOHN F. MGKIKRNAN 

See also Curcory; CosrA Rica (pictures); LATIN 


AMERICA (color picture, Coffee Beans). 
COFFER. See ARCHITECTURE (Terms). 


Pan-American Coffee Bureau 


The Coffee Beans Dry in the sun. 
Workers turn them constantly to 
assure uniform drying, above left. 


Workers Sort the Beans and 
remove those that are discolored 
and defective, above right. 


Bags of Green Coffee from Brazil 
are shipped to other countries to be 
processed and sold, right. 


Chicago Subways 
A Network of Beams Supports the Walls of a Cofferdam. 


COFFERDAMis a temporary enclosure built in water. 
When the water is shallow, the coflerdam may be an 
earth dike. For greater heights, it is commonly made of 
two rows of piles, tied together. The space between them 
is packed with soil or rock. When the cofferdam is fin- 
ished, the water is pumped out of the enclosure, leaving 
a dry foundation. Piers or other structures can then be 
built there. Cofferdams have been used to examine and 
repair sunken ships. К. С. HENNES 

See also Caisson; Рп. 

COFFIN. See FUNERAL Customs (Burial); $Авсорн- 
AGUS. 

COFFIN, ROBERT PETER TRISTRAM (1892-1955), was 
an American poet, essayist, novelist, and biographer. 
His book of verse, Strange Holiness, won the 1936 Pulitzer 
prize in poetry. As a professor and teacher, he influenced 
other writers greatly. 

Over 40 of his books were published. They include 
Yoke of Thunder ( 1932), Red Sky in the Morning ( 1935), 
The Dukes of Buckingham (1936), Saltwater Farm ( 1937), 
Primer for America (1943), Yankee Coast (1947), and 
Apples by Ocean ( 1950). Lost Paradise (1934) is his auto- 
biography. The Library of Congress has recordings 
Coffin made of his poems, 

Coffin was born in Brunswick, Me. He was graduated 
from Bowdoin College. EDWIN Н. Саву 

COGNAC. Sce ALCOHOLIG DRINK (Distilled Liquors). 

COGNATE. See ErvwoLocv. 

COGWHEEL. Scc WHEEL AND AXLE (Uses). 

COHAN, koh HAN, GEORGE MICHAEL (1878-1942), 
became a great American 
actor, theatrical director, 
song writer, and play- 
wright. Before he was 40, 
he was a leading producer 
and had created a popular 
form ofmusical play. Cohan 
starred in many of his own 
productions. 

He began his stage career | 
in his childhood. While | 
only in his 20's, he won | 
wide recognition for his act- 
ing, songs, and plays as a 
member of the Four Co- 
hans, a family group. He 
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George M. Cohan 


Culver 


wrote such popular songs as “Give My Regards d 
Broadway," “Over There," and “ү OU're a Grand 0g 
Flag." His plays include Litte Johnny Jones. Forty Fg 
Minutes from Broadway, George 1 Vashington, Jr., The 
and Dance Man, and adaptations of The Miracle Ma 
and Seven Keys to Baldpate. 
Cohan was also highly successful as the father jp 
Eugene O'Neill's play, Ah, If //derness! and as Franks 
D. Roosevelt in the musical. 77 Rather Be Right, The 
motion picture, Yankee Dood!» І Jandy, told the story of 
Cohan's life. Cohan was born ‹ in July 3, 1878, in Pro 
dence, R.I. But, all his life, h: considered July 4 as his 
birthday. BARNARD Hime 
COHEN, OCTAVUS ROY | 1891-1959), an Americas 
author, became famous for his humorous short stories ig 
Negro dialect. Many of his stories appeared in Thy 
Saturday Evening Post. Co- 
hen also wrote motion-pic- 
ture scenarios and radio 
scripts. His works include 
The Crimson Alibi, Assorted 
Chocolates, Black and Blue, 
Lilies of the Alley, Carbon 
Copies, Borrasca, and Love 
Can Be Dangerous. He was 
born in Charleston, S.C., 
and studied at Clemson 
College. He lived most 
of his life in Birmingham, 
Ala., a city he used often 
for the settings in his 
stories. JOHN О. EtpsoN 
COHESION, koh HE zhun, is the force which makes 
particles or molecules of onc kind of substance stick to 
gether. Strongest cohesion occurs among the molecules 
of solid substances, such as brick or iron. It is weaker 
among the molecules of a liquid, and present іп gas 
only in tiny amounts. 
Even strong cohesion can s 
other forces. A piece of charcoal made of pure carbon 
can be broken apart mechanically. But when the us 
are pushed back together, the cohesive force is not E 
enough to overcome the force of gravity on the charcoal 
Cohesion should not be confused with adhesion. Co 
hesion is а force between the same kind of pute 
Adhesion occurs between particles of two differen 
substances. Ковккт F, PATON 


Octavus Roy Cohen 


“times be overcome by 


Related Articles in Worip Book include: ‘ Force 
Adhesion Capillarity Centripetal 
Attraction Centrifugal Force Molecule Ger: 

COHN, FERDINAND JULIUS (1828-1898), т. 
man botanist and pioneer in bacteriology. He ed he 
the first to show that bacteria are plants. In 187 teria 
published the first systematic classification of Ern. 
into genera based upon morphology. With ү neous 
Louis Pasteur disproved the theory of ке also 
generation (see SPONTANEOUS GENERATION). Соһ n by 
contributed to the understanding of heat product n 
plants. He was born in Breslau, and founded the ee 
tute of Plant Physiology there. Sranuey Е. 

СОНО. See SALMON (Silver Salmon). 

COHORT. See LEGION; PRAETORIAN GUARD. 

COHOSH. Sce SNAKEROOT. 

COIFFEUR. See Harr AND HAIRDRESSING. 

COIL. See Icnrrion; INpucrioN COIL. 


Al Barry, Three Lions 


The Value of a Coin depends upon its rarity rather than its 
age. A U.S. $50 gold piece, above, issued in honor of the 
Ponama Canal opening, may cost as much as $1,000. Byzantine 
gold coins, right, made in the 1100's cost only about $20. The 
condition of a coin and the demand for it also affects its value. 


COIN COLLECTING is a hobby that is popular with 
boys and girls, young and old, and citizens and rulers. 
Vumismatics is the science of coins and medals. Hobby- 
ists who collect old or rare coins are called numismatists. 
Both words stem from the Greek nomisma and the Latin 
numisma, meaning о piece of money or a coin. Numismat- 
ies once covered only coins. It now includes medals, 
tokens, paper money, and related items. 


Values in Coin Collecting 


Education. Coins teach the hobbyist history, geog- 
raphy, economics, art, and related subjects. He can 
learn much about empires that no longer exist. Many 
coins commemorate historic events. Current coins bring 
life to geography lessons. For example, the debased 
coins of Rome and the worthless paper money of 
many countries а! various times warn of the calamity 
of monetary inflation. Famous artists, sculptors, medal- 
ists, and engravers have designed coins and medals. 
They have created many beautiful, meaningful, and 
striking y artistic designs. 

E Sf Rare Coins rise or fall, depending on how 
liem m. аге Wai 1 their supply, and the demand for 
Suppe S United States series, the common 
(Oe ү be low in price. Rare pieces can be costly. 
um p. may sell for several thousand dollars cach. 
inn = especially rare include the I 804 United 
Sie hd ones of which only Six originals are 
tise oh ү 1822 five-dollar gold piece, of which only 

nown; and the 1894-8 dime, of which only 


about six ar E 
Ut six are known out of the 24 manufactured. 


Developing a Collection 


imis] " Collection is easy and inexpensive. The 
as the eia à bus token from cach city he visits 
ther la nd of a coin collection. Coins from 
wianki ae home by a soldier or a handful of 
make бы | Lincoln cents found in an old trunk 
obtained кз beginning. Additional coins may be 
With Шер. taking them out of circulation, by trading 
or aucti 8, or by purchasing from a dealer s price list 

ction. Uncirculated sets of United States coms 


me 


may be bought each year, as long as the supply lasts, 
from the United States Treasury Department, Cash 
Division, Washington 25, D.C. Sets of proof coins, or 
coins especially struck for collectors, may be purchased 
for the current year from the United States Mint at 
Philadelphia. 

Most American collectors limit their activities to 
American coins or paper money. Others prefer ancient 
or medieval coins, paper money and coins of other 
lands, tokens, medals, and odd and curious money 
Hobbyists collect coins by dates, by mint marks, by 
countries, by types, by subjects or topi and by metals. 
They keep them in such containers as trays in cabinets, 
holders, ordinary envelopes, and sealed plastic en- 
velopes. The United States has about 100,000 serious 
collectors. Several million other Americans are inter- 
ested in coin collecting to varying degrees. 

Adding to a Collection. The coin collector should 
build his holdings with the best pieces he can afford. 
He is usually better off if he acquires the scarce pieces 
first. The most desirable coin is a proof that has been 
especially struck for the collector. Next in order is the 
uncirculated coin that is unused and is undamaged ex- 
cept for abrasions incurred in the normal contacts with 
other coins during manufacture. Coins are also described 
as being very fine, fine, very good, or good, depending on 
the amount of wear they have had. Certain uncircu- 
lated one-cent pieces from the 1900s in the United 
States are worth more than $100. These coins are more 
difficult to obtain than some ancient Roman coins, 
which are consequently worth perhaps 75 cents. 


Coin Collections and Organizations 


Famous Coin Collections include the one in the Brit- 
ish Museum. The Smithsonian Institution in Washing- 
ton, D.C., has a collection of more than 65,000 piec 
many of which are unique or rare. In New York City, 
famous collections include those of the American Nu- 
mismatic Society and the Chase Manhattan Bank 
Money Museum. 

A Chicago collector, Virgil Brand, owned what was 
supposed to have been the largest and most valuable 
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The First Coin containing silver was 
used in Greece, about 700 В.С. 


Shekel of Israel, coined in the time 
of the Maccabees, about 138 B.C. 


Mexican Two-Real Piece, 1535, one 
of the first coins of the New World 


The Bar Cent, supposedly coined in 
England for the United States, 1785 


private collection of his time, Upon his death in 1926, 
an estimate of $3,000,000 was placed on his collection. 
Secretary of the Treasury William H. Woodin owned 
an extensive collection. Other noted numismatists have 
included the Italian poet Petrarch, King Charles I of 
England, King Louis XIV of France, King Farouk I of 
Egypt, and King Victor Emmanuel HI of Italy. 
Numismatic Organizations. The American Numis- 
matic Association, founded in 1891, ranks as the largest 
organization of its kind in the world. It has about 
18,000 members in more than 450 affiliated clubs. The 
association’s headquarters address is Box 577, Wichita 
1, Kans. It publishes a monthly magazine, The Numis- 
matist. It holds an annual convention of coin collectors. 
Numismatic organizations have been established in 
Australia, Canada, China, Cuba, France, Germany, 


Great Britain, India, Mexico, New Zealand, and other 
countries, 


History 


In ancient times, no such convenience as coined 
money existed, People carried on commerce and trade 
by simple barter and exchange. Even in American 
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Decadrachm Was Coined about 413 B.C. 
in the Greek city of Syracuse in Sicily. 


Bohemian Joachimsthaler of about 1525. 
The word "dollar" is derived from it. 


"Hogge Money” of Bermuda, 161 6,named 
for a shipload of hogs wrecked on the islands 


A $50 Gold Piece, issued in California in 
1851 during the Gold Rush 


Egyptian Coin of Cleopatra’; Te 
She reigned from 51 to3l ac, 


Austrian Thaler of the period 17028 
has а bust of Maria Theresa, 


Fugio Cent, 1787, was the first coe mak 
and issued by the United States, 


Manhattan Bank Money ЖАЙ 
U.S. Two-Cent Piece, 1864, к 
with motto “In God We Trust 


colonial days, wampum, tobacco, and other commodi 
ties served as mediums of exchange. Na 
The Lydians or Ionian Grecks invented са, 
money in the 700's в.а. The first coins were made from 
electrum, a mixture of gold and silver as found in na 
In the more than 2,600 years since that time, ше 
of coins of varying sizes and alloys have been z 7 
Some coin denominations stem from words be 
original meanings referred to weights, such ii 
shekel, and pound. Other descriptive names come The 
places, for example the bezant from Byzani 
word dollar comes from the Bohemian M 
of 1525. Some metals and alloys used in the Ee alte 
ture of coins include gold, silver, copper, bronze ê 
minum, tin, nickel, and platinum. | d then 
Before the 1900s, most numismatists concerne he 
selves with old coins. They collected ancient Gree! oi 
Roman coins and those from medieval times. bape 
the Civil War, collectors have become more inter FIELD 
in American coins, de Pr Coins 
See also COLONIAL LIFE IN AMERICA фаш ии 
Became Tableware); Greece, Ахстмт (color P 
Greek Coins); Money. 
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COIN MACHINE is a device that works when a coin 
nto a special slot. The coin sets the mecha- 
sign in motion. There are many different types of coin 
Vendirg machines sell merchandise such as 
candy coffee, peanuts, cigarettes, and gum. Automats 
we sometimes ins! illed in restaurants to sell food. Juke 
jaw are coin machines that play music on phonograph 
seconds. A penny ts of a number of machines, 
gach as pinball machines, that are gathered in one place 
and used for amuscinent. 
See also SLOT M acHrNE. 
COIR. See Coconut PALM; FIBER (Vegetable Fibers). 
COKE, kohk, is a grayish-black porous fuel obtained 


P dropped ir 


machines 


le co 


when soft coal is burned in closed containers which do 
sot admit enough air for the coal to burn completely. 
Coke contains a high percentage of carbon. It is brittle 


and hard, апа produces intense heat without smoke 
when it burns. 

In early times. coke was made by burning coal in 
cone-shaped piles covered with dirt. Openings at the 
top and bottom of these cones let in a limited supply of 
air. Later, brick ber/ive ovens, so-called because of their 
shape, were used to make coke. Many valuable by- 
products of coal were wasted in these ovens. In the 
present day, coke is made by burning crushed coal in 
long, gas-fired or stcam-heated brick ovens. Such by- 
products of coal as coal tar, ammonia, and coal gas are 
collected at the top of these ovens. The coal is coked for 
several hours, and then is taken to a quenching tower, 
where it is sprayed with cool water. Most coke is used 
to smelt iron ore. A small amount of coke is used in 
household and industrial heating plants. The leading 
coke-producing states are Pennsylvania, Ohio, Indiana, 
Alabama, and New York. 

See also Солт; Gas (Manufactured Gas); IRON AND 
STEEL; PETROLEUM Coxe. 


OM COAL TO COKE 


WILBERT G, FRITZ 


Coal is fed into the 
oven charging bins. 


COLBERT, JEAN BAPTISTE 


$ COKE, cooke, SIR EDWARD (1552-1644), was a beil- 
liant English courtroom lawyer. He rose to prominence 
as Speaker of Parliament in 1593. In 1594, he was se- 
lected over Sir Francis Bacon as Queen Elizabeth's 
attorney general, and in 1606 he became chief justice 
under King James 1. As chief justice, Coke insisted that 
even the king was subject to the law. His famous Insti- 
tutes and Reports (1600-15) include many principles of 
modern law. Coke was born in Mileham, England, on 
Feb. 1, 1552. Dawa J. DvxsraA 

COKE, RICHARD. See Texas (Famous Texans) 

COKER, DAVID R. See Soum CAROLINA (Famous 
South Carolinians). 

COKER COLLEGE is a liberal arts school for women at 
Hartsville, . It admits a few to academic 
courses. All courses lead to bachelor's degrees. There is 
a summer session. Coker was established in 1908, devel- 
oping from a high school founded in 1894. For enroll- 
ment, see UNIVERSITIES AND COLLEGES (table). 

COLA NUT. See Kora Nur. 

COLBERT, tawl BEAR, JEAN BAPTISTE (1619-1683), 
a French statesman, served King Louis XIV as super- 
intendent of finance for 22 years. А believer in firm 
government control over the economic life of the coun- 
try, Colbert worked to make France financially strong. 
He encouraged commerce and internal improvements 
such as canals and roads. He built a powerful navy and 
sent explorers and colonists to America. Many French 
industries received his support. 

Colbert's efforts to keep the budget balanced failed 
when his rival Louvois, the war minister, persuaded 
Louis XIV to embark upon an expensive series of wars. 
Colbert was born in Reims. Ricnann М. BRACE 

See also Lovis (XIV). 
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Win: of tons of coke are made each year by baking 
Эй n huge ovens at coking plants. А coke oven may 
оол | foot wide, 40 feet long, and 14 feet high, 

9 about 20 tons of coal. More than 100 coke ovens 
Жүй side by side in a plant such as is pictured. 


At the quenching tower, 
water is poured on һе 

hot coke to keep it from 
catching fire in the air. 


А hopper car, or larry 

car, is filled with coal 

from the charging bin. 
4 


| The larry car dumps 


coal through holes in 
е top of an oven. 


Inside the airtight oven, 
боры 
ovi 00° F 
but it does not (Бот й с 
The coke is dumped from th 
car on a coke wharf, Later 
it is screened for size and i 
ready to be used as fuel. 


Д After 12 to 18 hours, the 
A door of an oven is opened 


and the red-hot coke is 
pushed into a rail car. 


Gas from the roasting coal 
is drawn off. Tar, oil, and 

many useful chemicals are 
removed from the gas. 


COLBY COLLEGE 


COLBY COLLEGE is a private coeducational school 
at Waterville, Me. Courses in liberal arts and sciences 
lead to bachelor’s degrees. Colby offers the Gabrielson 
Series, a course in government and history given by 15 
visiting specialists. The college has a summer session. 
Colby was founded in 1813, and moved to a new cam- 
pus outside Waterville in 1953. There is an AROTC 
unit on campus. The colors of Colby College are blue 
and grav. For enrollment, see UNIVERSITIES AND Cor- 
LEGES (table) RICHARD NYE DYER 

COLCHICINE. See BREEDING; COLCHICUM. 

COLCHICUM, KAHL chi Кит, is a poisonous plant 
which belongs to the bunchflower family. It is some- 
times called the meadow saffron. The colchicum plant 
grows wild in the moist meadowlands of England, Ire- 
land, and of middle and southern Europe, It has pale 
purple flowers which bloom in the autumn. Florists call 
the flowers, which look much like those of the crocus, 


J. Horace McFarland 


The Pale-Purple or White Flowers of Colchicum bloom 
in autumn. They look much like spring crocus blossoms. 


autumn crocus. Colchicum is easily grown when planted 
in light, moist, sandy loam. 

Colchicine, a bitter drug taken from the colchicum 
plant, is used in small quantities to treat gout and 
rheumatism. Botanists also use the drug in experiments 
in heredity. It affects the genes and often makes the 
plant offspring much larger than their parents. 

Scientific Classification. The colchicum plant belongs 
to the family Liliaceae. It is genus Colchicum species 
autumnale. HAROLD NORMAN MOLDENKE 

See also Crocus. 

COLD. See Hear (Convection); CLIMATE (Winds). 

COLD, COMMON. The common cold is any one of a 
number of distinct infections of the respiratory tract. 
Colds are the most widespread and prevalent of all 
diseases. Although people consider them to be minor 
illnesses, research has shown that colds are a major 
cause of absenteeism among school children, military 
personnel, and industrial and professional groups. 
Experts estimate that the yearly cost of colds in the 
United States totals more than $5,000,000,000, This 
includes time lost from work, wages lost, and the cost 
of treating colds and their complications. 

The common-cold infections vary in severity from 
the mild cold without fever to extensive, fatal pneu- 
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monia. Scientists have made great 
ing the viruses that cause these 
found that one of the reasons ; 
is that several different viru 
nesses. Also, one cold does n 
another. 

People of all ages are sus 
dren, particularly preschool 
most susceptible. 

Symptoms. Colds are infe 
branes of the nose, throat, 
passages and lungs. When a 
usually becomes stuffy and ! 
'The infection may spread to t 
times it spreads to the throat 
hoarseness. When colds spre. 
lungs, they may cause bronc! 
colds are sometimes called 

The simplest kind of cok 
two days. More severe 
causing fever and aches and pains throughout the bed 
Occasionally, the patient also has chills and loss 
appetite. Colds are dangerous because they mal 
people more susceptible to other infections, 

Treatment. There is no specific treatment for cokk 
But a doctor often prescribes drugs to relieve the discos 
fort caused by cold symptoms. For example, he 
give aspirin or other pain-rclieving drugs to lese 
muscular aches and pains. Rarely, he may pre 
nasal sprays, which shrink the inucous membrane 
allow the patient to breathe easier, Antihistamine d 
have been used to treat certain types of colds, but 
should be taken only if prescribed by a physician. А 
patient who has a fever should stay in bed. This mi 
only provides rest, but also ites the patient ——— 

Persons with colds should eat soft, nourishing foods 
They should drink plenty of Huids such as fruit juices 
tea, or plain water. If the cold persists or seems io 8 
worse, a physician should be called. If complications 
begin to develop, the doctor will then be able to trc? 
them early. Often he prescribes sulfa drugs and ant 
biotics to control complications ' 

Prevention. Doctors do not know why some ров 
seem to be more susceptible to colds than others M 
they believe that certain conditions make it easier 10 
people to “catch” colds. These conditions include 
chilling, overheating, exhaustion, and nervous fatigue 
But, because viruses cause colds, exposure to а p 
with a cold is essential to transmission. Т hoc 
isolating persons who have colds is one of the best M 
to prevent them from spreading. Although S 
have developed several vaccines, none has proved ° 5 
tive against all types of colds. Crayton G. 100 

See also Согр Sore. то 

COLD-BLOODED ANIMAL is an animal that doi P 
have built-in temperature controls. Scientists call dd 
animals ectothermic, which means that they recoit 
heat from outside. Zoologists have shown that ER 
these animals maintain their body temperatures M: 
fairly narrow limits by constantly moving abora 00 
example, a lizard moves into the shade when it È j 
warm. It moves into the sun if it becomes t00 eu 
animals except mammals and birds are cold 


s С ED ! 
See also TEMPERATURE, Вору; УАЕМ-В10ОРЕ por 
MAL. CLIFFORD ^ 


progress in dis 
illnesses. The 
7 50 
cople have so т 


5 сап cause sim 


t give immunity agaes 
'tible to colds, By 
'uDgsters, seem ш 
ns of the mucous mes. 
sometimes, of the æ 
son has a cold, his шж 
is difficulty breath 
ars and sinuses, & 
1S1ng soreness and ofis 
о the air passages ш 
ind pneumonia, Hes 


isually lasts only one & 


colis may last longer, ойе 


‘ol 


. Bureau of Plant Industry 
A Two-Sash Cold Frame. Seedling plants are placed incold 
bomes to become hardier before they are transplanted. 


COLD FRAME is a covered box built on the ground 


to protect growing plants. It has no bottom and may 
vary from 6 inches to 2 feet or more in height, depend- 
ing on the kind of plant it contains. The top of a cold 


frame is slanted higher in the back than in the front 
to receive good sunlight. 
Different covers are used for different purposes. 


Glass or transparent plastic covers prolong the grow- 
ing season by protecting plants from wind and cold. 
They may also be used to start plants early in the 
*ason. For plants that need shade, frames may be 


covered with spaced slats, burlap, or other material 
that reduces the amount of light entering the box. To 
protect plants during the winter, cold frames are 
covered with boards or straw mats. Henry T. NORTHEN 

COLD LANDS. Sce ANTARCTICA; Arctic; Asia (Nat- 
ural Regions); GREENLAND; LABRADOR; LAPLAND; 
NORTHWEST TERRITORIES; SIBERIA. 

COLD SORE is a skin infection that usually appears 
around the mouth. The sore, caused by a virus, is 
called herpes simplex. This disease may appear anywhere 
on the body. It may be started by a fever, a cold, or 
sunburn, When the infection develops about the lips, 
Il ıs called a cold sore or fever blister. The sore begins 
а a patch of redness that tingles and burns. Small 
Yellowish blisters form in the area. They run together, 
break, ooze, and make a crust before healing begins. 
Cold sores last from two to three weeks. Sometimes а 
cold sore comes back in the same place. No medicine 
will heal it, but a mild, nonirritating salve will ease 
the discomfort. RıcHARD L, SUTTON, JR. 

COLD STORAGE is a method of preserving foods and 
Other perishable products at low temperatures and in 
Moist air. Cold storage may be on a small scale such 
as in the refrigerators or cold-storage rooms of meat 
markets, groceries, restaurants, and hotels. Or it may 
d 9n a large scale in warehouses that can store hun- 

"eds of thousands of pounds of perishable products. 

Cold storage has many other uses besides the preser- 
EU of foods. Furriers often use cold storage to pre- 
a furs during the hot summer months. Florists use 

10 keep flowers fresh and sometimes to slow down the 
Sowth of plants or bulbs until they are needed. Phar- 


COLD WAR 


macists and physicians keep dug, medicines and 
serums in cold storage. Оте» Casa 

See also Foon, Frozen; RxruikRATÓN 

COLD WAR is a conflict of ideologies between the 
free nations of the western world and Russia and its 
communist allies. It is fought with economic and 
political weapons and propaganda, rather than with 
guns and explosives. But it could lead to a het, or shoot 
ing, war at almost any time 

Signs of the coming cold war appeared even before 
World War II ended. Russia flouted the Allied declara- 
tion for a free Europe, and installed communist-domi- 
nated governments in Romania and Poland. Sir Win- 
ston Churchill spoke of an “iron curtain" that divided 
Europe in two. A Russian leader referred to Russia and 
the Allies as “the two camps." The conflict came into 
the open in January, 1946. Iran accused Russia of inter- 
fering in its affairs, and Russian delegates walked out 
of the United Nations Security Council. Russia refused 
to withdraw from Iran, and charged that British troops 
were interfering in Greek affairs. Greece replied with 
accusations against Albania, Bulgaria, and Yugoslavia 

The Truman Doctrine. Russia's policy of expansion 
alarmed the Western Allies. President Harry S. Truman 
announced his doctrine of resistance to international 

ion in an address to Congress in March, 1947 
He said that the United States should help Greece and 
Turkey resist outside pressures. His announcement of 
United States intervention against communist aggres- 
sion came to be known as the Truman Doctrine. 

An American policy planner, George F. Kennan, 
suggested a policy of "containment" for communism. 
He hoped that Russian expansion would choke itself if 
the Western powers refused to yield to Russian de- 
mands, The Berlin blockade put this policy to a test. In 
June, 1948, the Russians blockaded West Berlin to 
enforce their German policy. But the Allies refused to 
give in, and supplied the city by air. Russia called off 
the blockade after 11 months. See BERLIN Amur, — 

In 1949, the Allies established the North Adantic 
Treaty Organization (NATO) to defend Europe. The 
communists replied by forming their own alliance, the 
Warsaw Pact. Communist Yugoslavia broke with Rus- 
sia and began an uneasy existence between East and 
West. In the Far East, the communists gained control 

inese mainland. 

ki LS War. When the United Nations refused 
to admit Communist China, the Russian delegation 
once more walked out of the UN Security Council. 
While the Russians were absent, communist troops from 
North Korea invaded South Korea, The Security 
Council charged North Korea with aggression and 
voted for military action to defend South Korea. — 

Economic War began soon after Joseph Stalin died in 
1953. His successors began to criticize him and to ехрозе 
his heavy-handed rule. But their criticisms led to a 
limited rebellion in Poland in 1956, followed by a full- 
scale revolution in. Hungary. The communists BER 
adopted a program of trying to outproduce the Unit 
States economically and to compete kn it шщ шо 

t NORMAN . PA 
RE ава in THE Wortp Book ENCYCLO- 
penia on the countries, persons, and places mentioned. 
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COLD WAVE 

COLD WAVE. Seer Наж axo Hamposemo (Рет. 
аьле те We 

COLDEN, CADWALLADER (10005-1 776), was а prom 


colonial] New York and a writer. He 
st governor of New York colony from 
һ He was a close friend of Benjamin 
ee wo seientises in several colonies. 


fa a 
were вз Lorton. 
176. usti his de 
ТЕТЕ 
Besiches books on physics and medicine, he published a 
hitoy of the koquo Indiam. Born in Scotland, 
Cokden received a medical degree from the Univenity 
of Edinburgh. He practiced medicine in Philadelphia 
he 10 veam tw С. C 
COLE, THOMAS (180:-1848), was a leader of the 
Пен American group of landscape painters, the Hudson 
River school. His most notable paintings are the four 
canvas of The Voyage of Life and the five titled The 
f Empire, elaborate allegories in romantic real- 
inem. Cole was born in Lancashire, England. He went to 
Philadelphia in 1819, and then to Ohio as a traveling 
portrait painter. In 1823, Cole retumed to Philadelphia 
to sudy at the Pennsylvania Academy. He went to Eu- 
rope in 1829 and again in 1841. Many scenes in his paint- 
ings came from his European studies 


wrer 
" 


amd we 


UI 


Cowie 


Bows L. Furwwea 


Courtesy of the Metropolitan Museum of Art, 
GU of Mrs, Russell Sage, 1908 


Thomas Cole, left, pioneered 
the Hudson River movement in 
American art. His pointing, The 
Oxbow, above, captures the 
beouty of American landscape. 


"^n Culver 


COLE, TIMOTHY (1852-1931), an American wood 
engraver, reproduced the effects of painting better than 
anyone of his time. Born in London, he came to Amer- 
ica with his parents as a child and studied in Chicago. 
In the 1870s, he moved to New York City, where he 
engraved illustrations for Scribner's Magazine. 
Lincoln (1928) is one of the best-kno 
made by Cole. 
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-known engravings 
S. W. Hayter 


COLEOPTERA. Sec Berriz: lamer f 
Insects) 

COLERIDGE, AOI rihi, SAMUEL T 
1834), was an English poet, critic, and 
the Romantic period. Although he wrose 
litte, such poems as “The Rime of the 
ner," “Christabel,” Kubla Khas 
the masterpieces of English poetry. All have 
tion and an extraordinary gift of melody, 

Coleridge’s ability as a literary crite was. 
remarkable as his poetic talent. His critieium of W 
Shakespeare had much influence on the 
the great poet and dramatist. 
charm and brilliance in conversation also 
notable figure. He seemed 
to possess all the qualities of 
greatness except 
and perseverance. As a re- 
sult, he accomplished only 
a fraction of what he prob- 
ably was capable of achiev- 
ing. 

Early Life. Coleridge, the 
roth son of a poor clergy- 
man, was born in Ottery 
St. Mary, Devonshire. An 
imaginative child, he pre- 
ferred daydreaming to play- 
ing games. At the age of 
10, he became a charity 
pupil at Christ's Hospital School in Londo 
he was a friend of Charles Lamb. In 1701, 
entered Cambridge University. There, he sh 
the critical insight and erratic impulsiveness 
acterized his whole life. At the end of 1703, 8 
depression, he left college and enlisted in Û 
under an assumed name. When his family L 
learned what he had done, they purchased hisd 
and persuaded him to return to college. But 
finished his course. 

In 1794, Coleridge met the writer Robert 
The two shared a belief in the principles of the Ё 
Revolution, and planned to found an ideal со 
оп the banks of the Susquehanna River in the 
States. But lack of money and the marriage of 
an end to the plan. 

Meets Wordsworth. At Nether Stowey, Some 
Coleridge met William Wordsworth, whose if | 
stimulated him to do much of his best work: 
the two friends published jointly Lyrical 
the landmarks in English literature. For : 
Coleridge composed “The Rime of the Ancient 
ner,” a masterpiece of ballad writing. After isp 
tion, Coleridge went to Germany with Word 
his sister. 

Upon his return to England, he settled at Ke 
be near the Wordsworths and Southey- But H 
work was already done. He became a victim @ 
and, except for Biggraphia Literaria (1817), & 
tion of biography, philosophy, and prose ent 
wrote nothing else of consequence. For the last? 
of his life he lived quietly at the home of al 
friend. е9 

Scc also Амстехт MARINER, RIME OF x 
Ports; SOUTHEY, ROBERT; WORDSWORTH, = 
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group of showy foliage phanus, 
1 Indian tropic. Coleuses grow 

3m 9 feet hig? valued for many-coloeed leaves. 
fessis Clessificotion. The coleus belongs to the fam- 


genus Coleus 
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COLFAX, SCHUYLER 


day 188s), ser Vice» 
таум of ıl ited 
Кок» from. 1809 73 
фай the firs | of 
Proident Ulysses 5 rant 
He alto was an а lead- 
ad the Whig an pub- 
iksa parties and mi- 
иш member of ‹ ress. 
Colfax was cle » the 
Umbed States | c of 
Reyeesentatives 855, 
and remained th. 14 
каз. He joined new Schuyler Colfax 
Republican part і be- 


Gane Speaker o 
pon until he was 

Colfax was Ix 
South Bend, Ind 


Uwnty auditor, . 


House in 1863. Colfax held the 
iugurated Vice-President. 

n New York City, but moved to 

1836. He served there as deputy 
1 also published a newspaper in 
Seth Bend Invine O. Witwe 

See also Cugpr: MOBILIER OF AMERICA. 

COLGATE UNIVERSITY is a private, nonsectarian, 
liberal arts colleg men at Hamilton, N.Y. It was 
funded by Baptisi; in 1819 as the Hamilton Literary 
ind Theological 1: «:itution. The name was changed to 
Madison Universi: in 1846, and to Colgate University 
1890. Each уса: 10 upperclassmen participate in the 
Washington Stud y ( оир. Accompanied by an instruc- 
lot, they spend a «mester in Washington, D.C., each 
dying a different bureau of the United States 
Fwtmment. For cnrollment, see UNIVERSITIES AND 

*X1EGES (table Reto ALvoRD 
у KAHL iik, is a severe cramping pain in some 
dominal organ. 1t frequently occurs in babies when 
“digestion and constipation cause gas to form in the 
“estines. The gas or an undigested particle of food 
"Mates the intestine and produces a spasm. The gas 
EX spasm are responsible for the pain. Lead and arsenic 
ri d blood diseases, stones in the gall bladder or 
S strangulation of the bowel, intestinal worms, 
= a pendicitis also cause colic. Treatment de 
кашне. Relief is often obtained for a baby by 
16 him head up, and gently patting his back to 

P him expel the gas. Warm applications, light mas- 
=. the abdomen, enemas, or antispasmodic drugs 

elp in treating colic. HyMAN S. RUBNSTEIN 


COSI AOE 
COLONY, й coe OFF Gawase ce 


lw 


ŞT ne one ad dn shiem Û meh meme кзы he 
Lodi m ib m eme ж 
Chalon Hiang 


killed. Warns C. Bene [SH 

See also Сатам ve d 
Мій scis; Hooueson. 

COUMA, lul LEE meh (pop. 12.321: amma 2,010 му 
mi), has the nalon of aay Meshcan masr 
It les west of Мехіко City, beswen the Pacific Ornan 


and the Siena Made mountains Por ннат, we 
Mextoo (color ) 

A bow coastal Coen mnt of doe saie Sanh 
beaches lie along the coast. Parner in Colima. grow 
Же, sugar cane, and cona чик» Machen 
sheep, goats, and hoses. The state war named 


E 


became а sate in 1857 (——— ane 
COLINES, SIMON Df. Seo Boos (Premed Boota 
COUSEUM, an alermate spelling. See Cot спазм 
COLITIS, dot LIE идө, is а disease involving infia 
mation of the colon oc other parts of the lange intestine 
There are several different Kinds of colitis. Climate 
colitis may follow attacks of amebic or bactilery hwo 
tery. But in many cases, doctors do pot know the canam 
of the illness, Persons with ulcerative colitis may have 


fever, and loss of appetite. Ulcers form in the intestine 
Surgical treatment may be required, depending on the 


he otherwise would be. 
Other kinds of colitis are muon cdit and the өт 


table bu syndrome, ox spastic colon These пез from 


sons with these conditions have wvere diarrhea with the 
doctor should be consulted when 


К. Caceres Tma, ра 


in Paris carly in the 1900's. Painters awociated 
with the Cubist movement, such as Georges Braque 
Pablo Picasso, and Juan Gris, created collages Other 
artists later made use of the collage, and it has achieved 
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Museum of Modern Art 
A Tiny Collage of cut paper wrappers, announcements, and 
tickets was composed by the German artist, Kurt Schwitters. 


some recognition as a creative arts medium. Early 
examples of collages deteriorated rapidly because they 
employed newspaper and other fragile materials. Artists 
now give more attention to the durability of the 
materials. Earlier collages are rather stark in treatment. 
Recent ones try to create more appealing textural, 
spatial, and color relationships. Raren MAYER 
COLLAGEN DISEASES. See RHEUMATISM. 
COLLAMER, JACOB (1 791-1865), an American states- 
man, was Postmaster General for one year under Presi- 
dent Zachary Taylor. He also served in the United 
States House of Representatives from 1843 to 1849 and 
in the United States Senate from 1855 until his death. 
Collamer, a Republican, was born in Troy, N.Y. He 
was graduated from the University of Vermont in 1810, 
andserved in the Vermont legislature. Arrnur A. ExiRCH, Jr. 
COLLARBONE is а popular name for the clavicle, It 
is a long, slender, curved bone that connects the sternum, 


Collarbone, or Clavicle, Forms Part of the Shoulder. 


CLAVICLE (COLLARBONE) 


ACROMION 


or breast bone, with the ac 


that projects upward and ‹ urd from the 
clavicle, or coll «12 


shoulder blade. The 
something like the italic Its funes hr 
position at the ià 


hold a person’s arm in | 

of his body. When a pc: breaks this 

shoulder falls downward : ward toward fe 
person falls og his ш 


Fractures usually occur whe 
iter end of the би 


stretched arm. Sometimes : 


is dislocated by a blow on shoulder, 

Animals that walk on fo s, like dogs and 
do not have clavicles. Thos: it hang in trees, ba 
apes, have large clavicles. MARSA i De 


See also Human Bor: 
sional color picture). 

COLLARDS, KAHL ет. 
plant, a vegetable relatec 
resembles kale, and can gro 
ordinary kale. It is usual 
United States. The collard | 
of 2 to 4 feet. In warm « 
planted in September and th: 
ing spring and summer. Seeds 
summer and the leaves picke 
Collards are cooked and 


| ransvision ее 


the leaves of the Galas 
‹ abbage, The colt 
| warmer climata tie 
own in the sui 


may 
leaves picked (Ве 
may also be planted ө 
d the following ИШИ 
eaten in the same Waa 
spinach. The leaves of the plant may also be md 
stew or in a salad. Collard leaves provide a rich Same 
of vitamin A. 


Scientific Classification. The collard plant belongs O 
mustard family, Cruciferae. It ssified as genus Ёш 
Sica, species oleracea, variety acephala. Joux H. Maaike 


See also KALE. 

COLLATERAL. See Bangs лхо Banking (Banking 
Terms), 

COLLECTING is a popular kind of hobby. A pese 
can choose to collect almost any type of article, am 
he can continue collecting diferent examples of ibi 
article all his life. Popular objec ts for collections include 
autographs, dolls, coins, stamps. and matchbook coves 
Glassware, playing cards, post cards, antiques, buttons 
china, and firearms also interest many collectors. 4 

Stamp collectors are called p/ilatelists. Collectors 
rare books are bibliophiles, and rare coin collectors at 
numismatists. Other terms used io describe various * 
of collectors include: antiquary oi antiquarian (relics 
the past); autographer (autographs); conchologist ( 
deltiologist (post cards); апа phillumenist (mat id 
covers). Persons who collect rocks and minerals 
hobby are sometimes called roc hounds. "N- 

The desire to collect usually starts early in life. p 
times persons who are recovering from an illness of 
jury take up collecting to occupy their time. 

Collecting as a hobby often teaches the collector 
great deal, because it demands a thorough know! 
of the article collected. A collection of costu nee 
for example, helps the collector learn about em 
tumes worn in various places and at vano аа po 
history. Some collectors combine two hobbies E 
They may build models from kits, and E. 1 ipt 
them in the form of a complete series of mode 
or airplanes. ë 

See also Новву with its list of Related Articles 02 
Collection Hobbies. 1 

COLLECTIVE BARGAINING. Scc Lanor (ОШ 
Bargaining). 
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COLLECTIVE FARM is a government-owned and gov- 
pon farm in Communist countries. The 
pad and most of the farm equipment belong to the 

"emment. The people who work on the farm must 
Por xat to ће government out of the sale of the farm's 

a. The government determines the variety and 
quatit of crops to be grown in an area, and each farm 


iara committee which decides how to meet these goals. 
A collective frm may cover 1,200 acres and be 
feed by 80 famili Every farm has a village where 


ach family owns a s xall cottage, the plot 

j and a limited amv int of livestock. Collective farming 
began in Russia in 1928. See also the Agriculture sec- 
sens of the articles on BULGARIA; CZECHOSLOVAKIA; 
Pouann; ROMANIA: RUSSIA; YUGOSLAVIA. 

COLLECTIVE OWNERSHIP. See SOCIALISM. 

COLLEGE. See Ji хок COLLEGE; UNIVERSITIES AND 
Оо сез. 

COLLEGE BOARDS. Sce COLLEGE ENTRANCE EXAM- 
NATION. 

COLLEGE DEGREE. See DEGREE, COLLEGE. 

COLLEGE ENTRANCE EXAMINATION is a test or 
series of tests taken to help determine whether or not 
aperson meets the admission requirements of a university 
or college. Entrance. examinations serve as one of the 
key means universities and colleges use to select stu- 
dents. However, not all institutions of higher learning 
quire entrance examinations. And colleges that do use 
фе tests have other standards for admission including 
satisfactory high-school grades and recommendations 
from teachers, principals, and other persons. 

Many universities and colleges give their own 
entrance examinationsor examinations prepared by edu- 
cational organizations. However, more than 300 Amer- 
ican schools require that students take examinations, 
commonly called College Boards, prepared by the Col- 
lege Entrance Examination Board. This article deals 
with the College Boards because of the great variation 
among other kinds of entrance examinations. 

Kinds of College Boards. The College Entrance Ex- 
amination Board vives two kinds of admissions tests— 
the Scholastic Aptitude Test (SAT) and the Achieve- 
ment Tests. The Scholastic Aptitude Test is designed to 
‘st а student's ability to reason. The Achievement Tests 
are designed to test a student’s achievement in such 
fields as mathematics, languages, and social studies. 

All schools that use the College Boards require the 
Scholastic Aptitude ‘Test. However, not all schools in- 
sist on the Achievement Tests. Schools that do require 
both tests usually ask prospective students to take three 
Achievement Tests in addition to the SAT. 

_ The Scholastic Aptitude Test is a three-hour examina- 
кө given at testing centers throughout the United 
pus December, January, February, March, May, 
"ul ugust. The test consists of multiple-choice ques- 
э divided into two main groups—the verbal sections 
" the mathematics sections. Students must also write 
meh called the Writing Sample. The Board does 
grade the essay, but sends copies to colleges re- 
questing an example of the student's writing ability. 
n € verbal sections place stress on the ability to read 
ар derstanding and the ability to understand word 
e up Following are a few examples of the 
Y kinds of questions asked in the verbal sections 
the choice of answers. 


COLLEGE OF CARDINALS 


Directions: Each question tebow comes of d 
rinsed in capital esters, followed by Sve wards biased 
through Е. Choose the lettered word which is men 
nearly opposite in meaning to the word in capital иксез. 
1. UNFIT: (A) tight (B) qualified (C) chosen 
(D) serene (Е) necessary 
2. TANGIBLE: (A) radial (B) immaterial 
(C) minute (D) diffuse (E) unproved 


Themathematics sections strew the ability to understand 
and solve problems. They do not require a knowledge of 
mathematics beyond that of a highschool freshman 
Here are a few samples of the mathematics problems 

Directions: Їп this section solve cach problem, using 
the blank space at the right of the page for figuring. 
(In the actual test, ample space for computation will be 
allowed in the test book and no other paper will be 
allowed.) Then indicate the e» correct answer in the 
appropriate space on the answer sheet. 

1. In North Dakota the temperature has gone as high 
as 114° and as low as ~45". many degrees 
difference is there between do two temperatures? 
(A) 69 (B) 79 (C) 114 (D) 159 (E) 169 

2. A school has 2, 3, or 4 classes cach semester in 
Le opr with 20 to 30 students in each clam. If 
10% of the physics students failed in one semester, 
what is the greatest number who could have failed? 
(A) з (B) 6 (C) 8 (D) 10 (E) 12 

The Achiwement Tests are onc hour. examinations 

iven in cach of the following areas: social studies, inter- 
mediate mathematics, advanced mathematics, French, 
German, Spanish, Italian, Latin, Greek, Hebrew, Rus- 
sian, biology, chemistry, physics, and English compo- 
sition. The tests use multiple-choice questions and re- 
quire that a student know the subject matter and be 
able to reason with it. The Achievement Tests are given 
four times a year, in December, March, May, and Au- 
gust, with the exception of Greek, Italian, Hebrew, and 
Russian, which are given in March only. 

Grades. A prospective student cannot "pass" or 
“fail” a College Board test. The results of the tests are 
given оп а scale that goes from 200 to 800. Each school 
decides what score it considers le. A score that 
disqualifies a person for one college may still be high 
enough for admission to another. | 

Information on the entrance examinations required 
by a university or college should be obtained from the 
institution. In addition, information on the. College 
Boardscan be obtained from the College Entrance Exam- 
ination Board, % Educational ‘Testing Service, Box 592, 
Princeton, N.J., or Box 27896, Los Angeles 27, Calif. 

See also Tests AND MEASUREMENTS; UNIVERSITIES 
AND COLLEGES (Entrance Requirements). 

COLLEGE MISERICORDIA is a liberal arts school for 
women at Dallas, Pa., founded in 1924. It is conducted 
by the Roman Catholic Sisters of Mercy. Courses arc 
offered in the arts, sciences, economics, secretarial sci- 
ence, and nursing education. For enrollment, see Ust- 
vensirs AND COLLEGES (table). MUN 

COLLEGE OF . Many colleges аге listed in 
Wortp Book under the key word in their names, as in 

COLLEGE OF THE. 
eu ‘OF CARDINALS. See SACRED COLLEGE; 
CarpinaL (Roman Catholic Church); CONCLAVE; 


Pork. 
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COLLEGES, ASSOCIATION OF AMERICAN 


COLLEGES, ASSOCIATION OF AMERICAN, was 
founded in 1915. The association was established “to 
promote higher education in all its forms in colleges of 
liberal arts.” The association holds an annual meeting 
and publishes a quarterly bulletin. The association has 
its headquarters at 726 Jackson Place N.W., Wash- 
ington 6, D.C, 

COLLEGIATE ATHLETIC ASSOCIATION, NATIONAL. 
See NATIONAL COLLEGIATE ATHLETIC ASSOCIATION. 

COLLEMBOLA. See Insecr (Classifying the Insects). 

COLLES, ABRAHAM (1773-1843), was an Irish sur- 
geon of the early 1800's. His name is still known in 
the medical field in connection with a common fracture 
of the wrist which he described carefully and clearly 
in 1814. 

Colles was born near Kilkenny. He received his pre- 
liminary education at Trinity College, Dublin, and 
his medical education at the University of Edinburgh. 
He then went to London, walking the distance of 400 
miles in eight days. After spending some time there as 
ап assistant to Sir Astley Cooper, one of the best sur- 
geons of his day, Colles returned to Dublin. In 1804, 
he was appointed professor of anatomy and surgery at 
the Irish College of Surgeons, a position he held for 32 
years. Colles’ ability as a lecturer became well-known. 
In 1844, his lectures were published in the Dublin 
Medical Press. GEORGE Rosen 

COLLIE is a dog first bred in Scotland to take care 
of sheep. It is one of the most intelligent and handsome 
of dogs. Its long hair grows thick on top, and soft and 
furry underneath. Its colors are brown and white, black, 
white and tan, gray, and all white. The collie has a 
long, narrow head and ears that stand up straight but 
droop at the points. Its bushy tail curls up at the tip. 
The dog is medium large. It stands about 22 inches high 
at the shoulder, and weighs from 50 to 75 pounds. 
Some collies have smooth, short coats, The collie is a 
helper, guard, and companion in farm work, especially 
in America, 

Collies make excellent pets and companions, and are 
especially useful for protecting and herding livestock 
on farms. Some collies, such as the ones featured in the 
role of Lassie, have become famous in motion pictures 
and television. Henry P. Davis 

See also Doc (color picture, Working Dogs); SHEEP 
Doc; TERHUNE, ALBERT Payson, 

COLLIMATOR. See SPECTROSCOPE. 

COLLINS, LEWIS. See KENTUCKY (Literature). 

COLLINS, WILKIE ( 1824-1889), was an English 
novelist and playwright. The best known of his many 
works are The Woman in While (1860) and The Moon- 

stone (1868), forerunners of the modern mystery story, 
His Sergeant Cuff was one of the first English detectives 
in fiction. Collins liked to build suspense in a novel, 
He enjoyed making his readers laugh, weep, and wait. 
He wrote the last part of The Woman in White first, then 
the parts that lead up to it. For his first novel, Antonina, 
or the Fall of Rome (1850), he used historical documents 
as sources. Later he used criminal records and other 
books. But he also depended on careful observation of 
life in London. LT. 
5 «© 

Collins was born and educated in London, and spent 

his life there except for brief journeys abroad. His 
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given name 
Wilkie, but Collin 
use the first name? 
age of 17, he was 
ticed to a tea mA 
From 1846 to 1851 
ied law, but he 
ticed it. 
Collins suffered 
mn ill health, Altho 
st years were 
ones, he continued lis 
ary efforts. Warma 
COLLIP, JAMES | 
TRAM. See Вахт 
FREDERICK GRANT. 
COLLISION INSURANCE. Sce Insurance (Au 
bile). 
COLLODI, CARLO (1826-1890), was the реп п 
of a writer and soldier, Cario LORENZINI. f 
rests оп The Adventures of Pinocchio (1883), a Бой 
wrote for children. Pinocchio is a little wooden Î 
puppet who wants to become a real boy. They 
has been translated into several languages and 1 
into a motion picture. Lorenzini was born in Flo 
Italy. He fought for the independence.@f Italy] 
Austria, Не also founded two humorous newsp 


In 
| 
la 


National Portrait Gallery, London, 
Painting by Rudolph Lehmann 


Wilkie Collins 


and wrote several novels. ТЕ. J. бай 
COLLODION, kuh LO dih un, is a heavy, colot 
clear liquid. Collodion consists of pyroxylin, or cell Г 
nitrate, which is dissolved in «ther and alcohol, б 
lodion is used for covering burns and wounds. Pain 
on the skinẹ it dries rapidly and forms a thin cow 
which protects the wound. Collodion is also used 
make airtight seals, and to make filters in the » 
of viruses. Сеовак LB 
COLLODION COTTON. See Guncorron. 
COLLOID, KAHL oid, was a term originally app 
only to gluelike substances, such as gelatin. 
substances, when mixed with a liquid, pass throug 
mal and vegetable membranes very slowly or not 
This peculiarity of gelatinous substances was @ 
by a Scottish chemist, Thomas Graham, in 1861 
ham noticed that substances in solution that 
pass through membranes, such as salt and sugar, 
crystallize, or form crystals, weli. He suggested the d 
sion of all substances into two classes—colloids @ 
crystalloids. Modern scientists prefer to speak of 
as being in the colloidal or crystalloidal state; 
many substances can exist in both forms. The n 
colloid is retained, however, for convenience. 
The particles in a colloidal state are very tiny. 
range in size from about туудуруу of a millim! 
diameter upward to about ryt yov of a mill 
millimeter is about z of an inch). A 
Colloidal particles give a substance several d m 
istic properties. The particles tend to remain E 
sion and in constant motion. They carry an @€ 
charge, some particles being positive and others 
tive. The Cottrell method of smoke prevention, 
of electrically charged electrodes in chimneys, b 
upon this property. Colloids tend to adsor? 
because their small size provides extensive d 
adsorption (see Арѕокртіох). Colloidal parti n 
provide color, such as the beautiful colors О 


f colloids is used to give color to 
Colloids also act as stabilizing 
nulsions possible (see Ewursiox). 
known as emulsifying agents, form 
ckness about other substances, For 
ntially an emulsion of butterfat in 
in emulsifying agent. Colloids also 
lormation of gels, or jellies. For ex- 
| especially in unripe fruit, is com- 
producing fruit jellies through the 
ut tiny drops of liquid. 

present in slightly acid or slightly 

` colloidal condition may be de- 
his condition. Latex, the natural 
ightly alkaline. It is made 
by the addition of formic acid or 
dal rubber particles are coagulated, 


Tha characteris) 
dys and ceram: 
m that make 
vain substances 
iles of colloidal U 
sample, milk is es 
„ис with casein а 
ue a part in t 
трк, pecun, four 
y used to aid 


E 
mation of films 

Many colloids a: 
alkaline mixtures 

soved by reversin: 

id from the rubb: 

з release its rubbx 
xetic acid. The co 
x collected. 

Protoplasm, the 
sstem of colloids 
sances that digest 
in nature. 

See also LATEX. 

COLLUSION is a secret arrangement between two or 
more persons to obtain something illegally. They may 
make an agreement to defraud, or cheat, a third person, 
or to obtain something to which they are not legally 
entitled from a court. 

For example, a husband and wife may use collusion 
in obtaining a divorce. If the wife makes a false charge 
of cruelty and the husband falsely admits it, then they 
are both guilty of collusion. Usually collusion is not 
considered a crime in itself, but it may form the basis for 
some other offense. l'or example, it might form the basis 
for a perjury offense (see PERJURY). Fren E. INnAU 

COLMAN, NORMAN JAY (1827-1911), was a pio- 
neer in scientific agriculture and the first United States 
Secretary of Agriculture. In 1885, President Grover 
Cleveland appointed him United States Commissioner 
of Agriculture, In 1889, Congress created the post of 
Secretary of Agriculture. Colman held it for three weeks, 
ES to Cleveland’ departure from office. Colman was 
om in Richfield Springs, N.Y. Eric F. GOLDMAN 

COLOGNE, a toilet water. See COLOGNE; PERFUME. 
г (рор. 715,900; met. area, 1,275,000) за 
Eaa =i port and industrial and trade center in 
is Vest Germany. For location, see GERMANY 
a map). Its German name is KOuN. Cologne be- 
travel important early in the Middle Ages, when most 
"ia н from Italy went by the Rhine route. Since 
| arly 1800's, Cologne has been an important market 
р x for western Germany. 

d ид їп а half-circle on the curving west bank 
beri Bas Across the river, Cologne's suburb of 
od Dec s back at the ancient city. The old buildings 
around s ae of ancient Cologne formed a ae 
rapidly dem x pow sm а Ne а 
own to mak 5 the ol oman walls w du 
vards, called € space for more housing. A circle of boule 
e "s ed the Ringstrassen, replaced the old walls. 
ee е of Cologne produce textiles, sugar, t0- 
mos 15 chemical products, railroad cats, and diesel 
called E ске 2. best-known product is a toilet water 
more than е Cologne, which has been made there for 
n 200 years. 


ree, i: 


‚ substance of cells, is a complex 
се PROTOPLASM). The body sub- 
nd take in food are also colloidal 


GEORGE L, Визи 


German Tourist Information Office. 


The Towers of the Magnificent Cologne Cothedral stond 
512 feet high. The Cathedral Bridge, right, crosses the Rhine 
River and leads to the Cologne suburb of Deutz. 


In ancient days, the town of Cologne belonged to the 
Teutonic tribe of Ubii. It became a Roman colony by 
A.D. 50 and was named Colonia Agrippina, after the 
wifeof the Roman emperor Claudius (see AGRIPPINA THE 
YOUNGER). Its name was changed to Colonia, and later 
to Cologne and Köln. In the 1200's, Cologne became 
a free city of the Holy Roman Empire, with rights of 
self-government. It was onc of the most powerful towns 
in the Hanseatic League (see HANSEATIC LEAGUE). At 
the beginning of the 1 500's, new trade routes opened 
and Cologne lost its importance. During the 1800's, it 
developed into a manufacturing and shipping center. 
Construction of the Cologne Cathedral started during the 
1200’s, but the building was not completed until 1880, 
more than 600 years later. 

During World War II, Allied bombers destroyed 
much of Cologne. The famous Cathedral was damaged, 
but escaped destruction. For several years after the war 
ended in 1945, the city was under British occupation. 
In 1949; Konrad Adenauer. à former mayor of Cologne 
(1917-1933). became chancellor of West Germany (see 
ADENAUER, KONRAD). Jours К. Pottock 

See also RHINE RIVER. 

COLOMBE, MICHEL. See SCULPTURE (France). 
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Hollyman, Photo Researcher 


Cartagena, Colombia, once a major Spanish stronghold, lies on the Caribbean Sea, Ok 
fortresses, churches, and walled parts of the city show the influence of Spanish occupation, 


COLOMBIA, koh LUM bih uh, lies in the northwestern 
corner of South America. Its cool mountains and valleys 
have fertile soils and precious minerals. Vast pastures, 
thick forests, and tropical crops cover the hot, low 
plains. Colombia’s natural wealth has attracted men 
since the days when explorers first touched the Ameri- 
can continent. At that time, they searched for the 
fabled treasures of El Dorado, the Indian chieftain who 


FACTS IN BRIEF 

Form of Government: Republic. 

Capital: Bogota. 

Divisions: 16 departments, 5 intendancies, and 3 com- 
missaries. 

Head of State: President. 

Congress: Senate, 80 members; House of Representa- 
tives, 148 members. 

Area: 439,519 square miles. Greatest distance: (north- 
west-southeast) 1,170 miles; (northeast-southwest) 850 
miles. Coast line, 808 miles along the Pacific Ocean; 974 
miles along the Caribbean Sea. 

Elevation: Highest, Cristóbal Colón, 18,947 feet above 
sea level in the Sierra Nevada de Santa Marta Moun- 
tains; Lowest, sea level, along the coast. 

Population: 12,939,140. Density, 29 persons to the 
square mile. Distribution, rural, 67 per cent; urban, 33 
per cent. 

Chief Products: Agriculture, bananas, cacao, coffee, corn, 
manioc, potatoes, rice, sugar cane, wheat. Mining, coal, 
emeralds, gold, petroleum, platinum, salt, silver. Manu. 
facturing and Processing, beverages, cement, chemicals, 
leather, steel, sugar, textiles and clothing, tobacco. 

Flag: The flag has a wide yellow stripe at the top and 
narrower blue and red stripes below it. See FLac (color 
picture, Flags of the Americas), 

National Holiday: Independence Day, July 20. 

National Anthem: “El Himno Nacional” (“The Na- 
tional Anthem”). 

Money: Basic unit, Peso, For its value in dollars, see 
Mowzv (table, Values). 
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clothed himself in powdered gold. The searching parties 
started from the Caribbean seaport of Santa Mart, 
which was established in 1525 and is the oldest perm 
nent settlement in South America. Today, such prot 
ucts as coffee, bananas, and j;ctroleum yield far greattt 
wealth than any gold the explorers might have found. 
Bogotá is the capital and largest city of Colombia. 
The country was named for Christopher Colm 
although the Spanish explorer Alonso de Ojeda 
covered it in 1499, Colum- A SS 
bus came near Colombia COLOMBIA = 
in 1502, when he sailed 
along the Panama coast 
during his last voyage to 
America. The name of the 
country in Spanish, the 
official language, is Rr- 


Colombia lies in northwestern 
South America, The country 
covers about Í the area of 
the United States. 
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Source: Latest available official figures. 


Guajira Indian Women sew up large sacks of pure salt gath- 
кед on the northern coast of Colombia. Once each year, thousands 


PUBLICA DE COLOMBIA, or REPUBLIC OF COLOMBIA. 

For the relationshi of Colombia to other American 
nations, see LATIN AMERICA; ORGANIZATION OF 
AMERICAN STATES; Pan AMERICAN UNION. 


The Land and Its Resources 


„location and Size. Colombia faces the Caribbean 
Ya on the north and the Pacific Ocean on the west. 
[tis the only South American country that lies on both 
EC bodies of water, The Color Map shows that 
E da borders Colombia on the northeast, and 
Srazil on the southeast. Peru and Ecuador are to the 
p The Isthmus of Panama, which links North and 
ен; forms part of the northwest border. 
Eu Pas 5 439,519 square miles includes three islands 
inthe Pacific and five in the Caribbean. It is the fourth 
‘argest country in South America. 
lan 4 Regions include mountains, coastal lowlands, 
and interior plains. 
pontem The Andes Mountains enter Colombia at 
ranges The з southwest edge and fan into three distinct 
West to wae ranges run through Colombia from south- 
coast line C s in the same general direction as the 
kc ETE westernmost range is the Cordillera 
е eastern. c middle one, the Cordillera Central; and 
^ mcns inland, range is the Cordillera Oriental. 
fom the A oe de Santa Marta, a range separate 
SNOW“ ndes, rises in northeastern Colombia. Here, 
И vered Cristóbal Colón, the country’s highest 
and basins 8 oe? fect above sca level. Deep alley 
country, etween the rugged mountain ranges О 
ü Ou ulande extend along the shores of the Pa- 
Consist vu de Caribbean Sea. The Pacific lowlands 
inthis area i5 swamps and jungles. Few people live 
ere cultivate ү Caribbean lowlands are fertile. Farmers 
ttle um many tropical crops, and large herds of 
Теор Р the grassy areas. | 
lains. The eastern three fifths of Colombia 


t 


Hamilton Wright 
of Indian families come to the coast to harvest tons of salt that 
have been evaporating for 10 months under the hot tropical sun. 


is a vast plain, almost at sea level. Jungle covers the 
southern part. There, halfcivilized Indians live in 
isolated villages. The northern part of the great plain 
is called the llanos, and is covered by grass and scattered 
trees. See LLANOS, 

Rivers. The Magdalena, Colombia’s chief river, 
rises at a junction of the Cordilleras Central and Orien- 
tal. It flows northward to the Caribbean. River freight- 
ers and passenger ships can sail up about 700 miles of 
its 950-mile winding course. Other navigable rivers 
include the Atrato, Caquetá, Cauca, and Meta. 

Natural Resources. Pools of petroleum lie under- 
ground in northern Colombia, near Barrancabermeja. 
Antioquia Department has gold and silver reserves. The 
only platinum mined in South America comes mainly 
from Chocó Department. Mines near the cities of Muzo 
and Chivor yield emeralds. Coal, iron ore, and lime- 
stone occur throughout several departments. 

Climate in Colombia depends largely on altitude, 
and varies from extreme tropical heat to damp, biting 
cold. The Pacific lowlands are hot and muggy, and the 
Caribbean lowlands have hot but drier weather. 

As the land slopes up into the foothills, the tempera- 
ture stays hot and the rainfall becomes heavy. Low 
mountain ranges up to 3,000 feet have a year-round 
temperature of between 75°F. and 80°F. The high 
plateaus have frequent but light rains, Here, the 
temperature hovers around 70°F. 5 

Average January temperatures range from 58°F. in 
Bogotá to about 82°F. at Barranquilla. July tempera- 
tures average from about 57°F. at Bogotá to 84°F. 
at Barranquilla. í 

The jungle forests have heavy rains throughout the 


year. Golombia’s swampy Pacific Coast is the rainiest 


place in all the ‘Americas. Each year, a small area along 
the Atrato River receives over 350 inches of rain. 


Life of the People 
The People. Colombia has a population of 12,939,149, 
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or about 29 persons to the square mile. Most of the 
people live in western Colombia, on about two fifths of 
the land. Some live in the eastern plains, with an 
average of about one person to the square mile, 

About 40 of every 100 Colombians are mestizos, or 
persons of mixed white and Indian descent. About 30 
of every 100 are whites, mostly of Spanish descent; 
about 15, mulattoes; 7; Indians; and 5, Negroes. Most 
Colombians are members of the Roman Catholic 
Church, 

Cities. The leading cities of Colombia were among 
the first in the Western Hemisphere to be settled. Today, 
these cities have modern buildings and roads, as well as 
narrow, cobblestoned streets lined by old houses with 
carved doorways and brown-tiled roofs, 

Bogota, the capital and largest city, is a center of art 
and learning, and also has many factories, High in the 
Andes Mountains, northwest of Bogota, lies Medellin, 
the second largest city. Hydroelectric plants furnish 
power for its mills. 

Buenaventura, Colombia’s leading port, is on a small 
island in a bay on the Pacific Coast. Three fourths of 
the country’s coffee exports pass through this port. The 
ancient walled city of Cartagena, founded by the Span- 
iards in 1533, also lies on an island, in the Caribbean 
Sea. The industrial port city of Barranquilla lies on the 
Caribbean coast. See the Separate articles on Colombian 
cities listed in the Related Articles section of this article, 


Work of the People 


Almost 43 of every 100 employed Colombians work 
in agriculture, 1 3in manufacturing, 4 in commerce and 
trade, and т in mining. 

Agriculture is the chief industry. But only about 
4 per cent of the land is cultivated, and the average 
farm covers only 5 acres. Even the average coffee plan- 
tation in Colombia has only about 3,000 trees, 
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Tall Skyscrapers in Com 
Colombia, tower above iy. 
Spanish-style homes with ы 
colorful tile roofs, The dys 
the main commercial Center of 
the fertile Cauca Valley, 


E 
Hamilton Wright 


Indian farmers use primitive methods to grow scanty 
crops of corn, beans, and manioc, from which a bread 


is made. Planters use the latest scientific methods to 
grow coffee, bananas, rice, and sugar cane. Only = 
grows more coffee than Colombia. Colombia also rani 

high in the production of bananas and cacao beans 


Other crops include cotton, fruits, potatoes, кый 
and wheat. Cattle graze on grass E ш ү? í 
toms, on mountain slopes, anc! on the plains. 

Mining. Colombia cad second to Venezuela а 
South American petroleum countries. Drillers me 
of the oil from three fields—two near the es E 
River at Barrancabermeja, and one at Catatumbo. | 

Colombia mines and dredges more gold than Pe 
other South American country. Miners take most с 
gold from about 630 mines in Antioquia Бш 
Silver usually occurs with the gold. The:area "udi 
the Atrato and San Juan rivers in Chocó P 
yields platinum. Colombia is the only бо 11 
country with platinum deposits. Most of the al de 
emeralds are mined at Muzo and Chivor. = lant 
partments mine coal, iron, and limestone. A soda p 
operates near salt mines at Zipaquira. ;chly de 

Manvfacturing and Processing are not wd 
oped in Colombia, but they arc growing cu 
country has more than 47,000 small mam ea 
plants. Cotton and wool textiles rank as t Colon 
important manufactures, The first steel mill ries makê 
bia opened in 1954 at Paz del Rio. Other нера: i 
processed foods, including beverages, and 
chemical products. 

Forest Industry. Trees cover almost 150,000, di 
Valuable timber includes mahogany, Чуен 
and laurel. Сїпсһопа tree bark yields аш gauge 

Transportation, About 2,000 miles of e Jombi? 
railways and 12,500 miles of roads crisscross struction 
Mountains have made road and railroad con 


ve- 


Е 


000 acres 
cedat, 


Hoge Ой Refineries line the 
Magdalena River in Barran- 
bermeja, a major petroleum 
dling and refining cer in 
$e interior of Colombia. A 
pipeline carries oil to Carta- 
geno on the Caribbean coast, 


difficult, Landslides often sweep away roadbeds, espe- 
dally during rainy periods. 

Most of Colombia’s markets are served by rail or road 
from the Magdalena River, the most important route 
lor commerce since the early 1500’s. This river still 
carries about 95 per cent of all the river traffic. Chief 
mos include Buenaventura and Tumaco on the 
E Ocean, and B wranquilla, Cartagena, and Santa 
Marta on the Caribbean Sea. Domestic and foreign 
airlines serve the rr cities. 
enu con. Ї ееп daily newspapers are pub- 
Rr = bia. : og ota’s morning El Tiempo has the 
zum hin ion. lore than 160 radio stations and 
Te Er stations broadcast from the large cities. 
Sel. nment operates postal, telephone, and tele- 
арп services that reach even the most remote areas. 


Education 


К, уе» in Colombia is free. А 1956 law 
ive years M, eh over 7 to go to school for at least 
tary, high € than 1,500,000 students attend elemen- 
and other е о and teacher-training schools, 
isolated re са institutions. Teachers travel to 
in any us. to teach children who cannot be reached 
oman Gia. In 1947, Father José Salcedo, a 
‘utatenza, Ab ic priest, founded a “radio school” in 
toread and sate 250,000 farm families have learned 
© шг Г By listening to his educational program. 
teaming, The Non more than 50 institutions of higher 
in 1572, is q ational University at Bogotá, founded 
1935, А b oldest. university. Reorganized in 
Чу on ae its buildings now stand in University 
Outskirts of Bogota. 


The Arts 


L or 
showed before the arrival of the white man, the Indians 
a high degree of artistic ability. They used 
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gold and silver in jewelry and in the decoration of 
masks, ceremonial bowls, and goblets. Ancient ruins 
reveal beautifully carved stone objects. The conquering 
Spaniards used these skills in decoration and sculpture, 
especially in the churches. Modern Colombian art, 
based on the Indian and Spanish past, also reflects 
French and Mexican influences. 

Colombia has made its greatest cultural contributions 
through its poets, novelists, and journalists. Most of its 
presidents have been men of literary and journalistic 
fame. Probably the best-known writer is Jorge Isaacs, 
whose chief novel, Marta, was published in 1867. 


Government 


Colombia became a republic under the constitution 
of 1886, which was revised in 1910, 1936, and 1945. 
The national government resembles that of the United 
States, with a president and a congress. The people 
elect the president to a four-year term. Every citizen 
over 21 may vote. The president may serve more than 
one term, but not consecutively. He appoints 13 min- 
isters to his cabinet. The people also elect the congress, 
consisting of an 80-member senate, and a house of repre- 
sentatives of 148 members. Senators serve four-year 
terms, and representatives hold office for two years. 
In 1958, for the first time in Colombia’s history, the 
congress was evenly divided between the two tradi- 
tional political parties, Liberals and Conservatives. 

Congress elects the vice-president for four vears by 
a majority vote of both houses. A supreme court of 20 
justices heads the nation’s court system. Colombia is 
divided into 16 departments, 5 intendancies, and 3 
commissaries. Each department has an elected assembly 
and a governor appointed by the president. The presi- 
dent also appoints the heads of the intendancies and 
commissaries, who are responsible directly to him. 

Colombia has an army of from 12,000 to 15,000 men, 
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and a navy of about 6,000. A battalion of marines and 
a small air force also serve the country. 


History 


Early Days. The Chibcha Indians lived in Colombia 
before the coming of the white man. They farmed and 
made pottery. The Chibcha were easily overpowered 
by Spaniards who explored and settled the country. 

The Spanish explorer Alonso de Ojeda discovered 
Colombia in 1499. The Spaniards named it New Gra- 
nada, after the home province of Gonzalo Jiménez de 
Quesada, a Spanish lawyer who defeated the Indians 
and claimed the country for Spain in 1536, Spain estab- 
lished New Granada as a presidency under the viceroy 
(governor) of Peru in 1564. In 1740, Spain created the 
Viceroyalty of New Granada, including present-day 
Colombia, Venezuela, Ecuador, and Panama. 

The New Republic. The people of New Granada 
made the first move to break free of Spain when new 
taxation caused an Indian uprising in 1781. Spanish 
troops quickly put down the rebellion. The New Gra- 
nada patriot Antonio Narifio and others also rebelled 
against the harsh rule imposed by Spain, Narifio helped 
fan the flame of independence when he published a 
translation of the French book The Rights of Man in 1794, 

In 1796, the viceroyalty was shaken by a revolt in 
Venezuela. Uprisings followed throughout New Gra- 
nada. The Venezuelan patriot Simón Bolívar led the 
forces that finally overthrew the Spanish government in 
South America in 1819, That same year, Bolivar set up 
the Republic of Great Colombia. Panama voluntarily 
joined the republic in 1821, and Ecuador in 1822. Gen- 
eral William Henry Harrison, who later became Presi- 
dent of the United States, served as minister to Colombia 
from 1828 to 1829, 

Political Revolts broke out in the new republic, and 
Venezuela and Ecuador established separate govern- 
ments in 1830. The Republic of Great Colombia then 
reorganized as the Republic of New Granada, but suf- 
fered civil war and confusion until 1886. The constitu- 
tion of 1863 restored the name Colombia to the country, 
The 1886 constitution took most of the power from 
the states and gave it to the central government. 

The 1900's. Panama broke away from the Republic 
of Colombia in 1903. Colombia's failure to ratify the 
Hay-Herrán Treaty with the United States was the 
chief reason for the revolt, This treaty granted the right 
of way for a ship canal through the Isthmus of Panama. 
In 1922, the U.S. Senate approved a bill settling the 
dispute, and granted $25,000,000 to Colombia, 

During World War II, the United States used Colom- 
bian sea and air bases. Colombia broke off diplomatic 
relations with the Axis Powers in 1941, In 1943, it 
declared war against Germany. Colombia became a 
charter member of the United Nations in 1945, 

The ninth Pan American Conference, which met at 
Bogotá in 1948, was disturbed by a four-day revolution. 
Communists were blamed for inciting the riots, which 
began on April 9. In May, Colombia broke off diplo- 
matic relations with Russia. 

Recent. Developments. Colombia Strengthened its 
industries during the 1950's with funds from the World 
Bank and technical aid from the United States, In 1957, 
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Gustavo Rojas Pinilla, who had seized the govern, 
and became president in 1953, was Ousted jn А Р 
revolution. A group of military officers assumed er a 
of the government. Alberto Lleras Camargo, candids 
of the Conservative-Liberal coalition, was elected pr. 
dent in 1958, ending military control. In 196], y 
men completed а 500-mile railroad through t 
jungles between Bogotá and Santa Marta. ковкат C. Wæ 
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Questions 

How does the coast line of Colombia differ from that 
of all other South American countries? 7 

What precious metal is found in Colombia that has nA 
been discovered in any other South American country 

Where do most Colombians iive? Why? 

What is Colombia's chief industry? r " 

What significant contributions to Colombia were mai 
by Jorge Isaacs? Simón Bolívar? José Salcedo? к 

What product makes up mosi of Colombia соо 

What is the oldest permanent settlement in 
America? bia? 

What three countries were once part of S 

What did the Spaniards first call Colombia? e 

How has Colombia made its greatest cultural 
tributions? 


COLOMBO, koh LUM boh (pop. 423,481; wr d 
610,000; alt. 15 ft.), is the capital, seaport, and a i 
city of Ceylon. It lies on the west coast, and mosto 
island's shipping passes through its fine E aid 
lombo is the center of the country's tea, Coconul ud 
cotton trade. It has been a major Asian port for 
dreds of years. For location, see CEYLON (map | 

Colombo is an old city, founded before tt 5 
1300's. The Portuguese who landed there 1n ш 
named it in honor of Christopher Columbus. Le 1 
Occupied the city from 1656 to 1796, and pu most 
number of buildings that still stand. Perhaps thc ™ 
impressive is the Wolfendhal Church, built ү 
Colombo is the home of the University of Сеул, 


e mid: 


Camera Press, Pix 
An Old Clock Tower in the Heart of Colombo’s business 
district once served as с lighthouse for the city's harbor. The 
Portuguese built a fort on this site more than 400 years ago. 


According to tradition, Buddha visited the temple of 
Kalaniya just outside Colombo. 

British Commonwealth leaders set up the Colombo 
Plan there in 1950. ROBERT I. CRANE 

COLOMBO PLAN provides assistance for economic 
development to countries of South and Southeast Asia. 
This includes training personnel, scientific research in 
agriculture and industry, consultative services, and 
financial aid. 

The Consultative Committee, which directs the 
program, has headquarters in Colombo, Ceylon. It con- 
sists of representatives from 19 member-countries: 
Australia, Burma, Cambodia, Canada, Ceylon, Great 
Britain, India, Indonesia, Japan, Laos, Malaya, Nepal, 
New Zealand, Pakisian, the Philippines, Singapore, 
hailand, the United States, and Vietnam. North Bor- 
neo, Brunei, and Sarawak also are members of the 
Colombo Plan, but are represented in the committee 
by the British delegate 


Member-countrics within the region plan their own 
velopment programs with the advice of the commit- 
n : They pay most of the cost of these programs. 
Member-countries outside the region contribute ‘Angee 
cial assistance and cooperate in other ways. The 
‘olombo Plan Technical Cooperation Scheme is the 
ief means for technical cooperation. 
Percy Spender, then Foreign Minister of Australia, 
‘posed the idea of the Colombo Plan at a meeting 
the Commonwealth Foreign Ministers at Colombo 
jaan, 1950. The Consultative Committee held its 
meeting in May, 1950, and published the principles 
the plan in November. The Colombo Plan began 
Operating in July, 1951. Norman D. PALMER 
bs LON, koh LOHN (pop. 52,204), is the second larg- 
М of Panama. It lies on Manzanillo Island over- 
Ja у, Limén Bay, at the Atlantic end of the Panama 
ma location, see PANAMA (color map). 1 і 
ш On has clean, wide streets, spacious RE 
his aw busy shopping districts. It ships Bue 
en nardwood lumber, and other products throug 
ighboring port of Cristobal in the Canal Zone. 
© Americans who built the Panama Railroad in 
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in 
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the mid-1800's founded the city in 1852 and named it 
Aspinwall, after William H Aspinwall, a promoter of 
the railroad. In 1890, the Panamanians changed the 
name to Colón in honor of Christopher. Columbus 
(Colón is Spanish for Columbus.) The city’s commercial 
ARTS increased with the opening of the Panama 
sanal In 1914. Joux and Mavm Berzaxz 

COLÓN. Sec GALÁPAGOS ISLANDS. 

COLON, KOH lun (:), is а mark of punctuation. Its 
primary function is to separate an introduction from 
what it introduces: a list, a long quotation, an illustra- 
tion, or an explanation. A colon is used only when the 
words preceding it form a complete sentence, as in the 
second sentence of this article. The only exception is 
that a colon may follow an introductory label, such as 
thus. 

A colon also ends the formal opening of a business 
letter, may end the main headings of an outline, and 
may separate the independent parts of a long, compli- 
cated compound sentence. 

See also PuNCTUATION. 

COLON, KOH lun, is a part of the large intestine 
This muscular tube carries chyme, or food residue, from 
the caecum, the first part of the large intestine, to the 
rectum, the last part. The colon is divided into four 
sections. The ascending colon extends upward on the 
right side of the abdominal cavity. It joins the trans- 
verse colon, which extends across the cavity to the 
opposite side. This section meets the descending colon, 
which passes down the left side to join the S-shaped 
sigmoid colon. In human beings, the colon is about 5 
feet long. It removes water and mineral salts from the 
chyme. Its strong muscles contract and relax to push 
the residue toward the rectum. Mucus covers the colon’s 
inner surfaces to lubricate them and ease the passage 
of chyme. WILLIAM У. MAYER 

See also Human Bopv (Transvision three-dimensional 
color picture); COLITIS; DYysENTERY. А 

COLON is а silver coin used in two Latin-American 
countries, Costa Rica and El Salvador. In Costa Rica 
it consists of 100 centimos, and in El Salvador it con- 
sists of 100 centavos. ge 

Its name comes from the Spanish name for C thris- 
topher Columbus, Cristóbal Colón. See also MoNEY 
(table, Values of Monetary Units). 

COLONEL. See RANK IN ARMED SERVICES. 

COLONIAL ARCHITECTURE usually refers to the 
style of architecture common 1n the American yeu 
until the time of the Revolutionary War. See / een 
TECTURE (Architecture in America; picture, De arra "e 
sion, Salem, Mass.); Por Den (Hom 

i oms; pictures, Coloni. ses). 
Lite ad MIAL DAMES OF AMERICA, NATIONAL 
SOCIETY OF, is a national society of women e 
to keep alive memories of early America. The р рте 
serves historic shrines and collections of Pie 75 s 
hold objects. The society was organized as р 2 ^ 
Dames on April 8, 1891, in Philadelphia. Women i 
ited to join must be descended from a distinguishe 
pO who came to an American colony before 1750. 
ut 14,000 members. 
ГДУ s headquarters at 2715 Q St. N.W., 


i MARGUERITE APPLETON 
Washington 7; D.C. 
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Зомхим ives 


COLONIAL LIFE IN AMERICA. The New World, like 
a giant magnet, attracted men and women of various 
races and faiths from many lands from the day when 
the settlers came to Jamestown in 1607 until the colo- 
nists united to demand freedom from England in 1776. 
Among those who came were French, Spaniards, Eng- 
lish, Dutch, Swedes, Finns, Germans, Irish, and Scots. 
They included Pilgrims, Puritans, Quakers, Catholics, 
Huguenots, Baptists, Jews, and atheists, They came 
from every walk of life—noblemen, beggars, farmers, 
servants, soldiers, sailors, gold seckers, slaves, mission- 
aries, convicts, adventurers, and ne’er-do-wells. Some 
came eagerly, in hope of a better life. Some came in de- 
spair, to escape misery and abuse. Some were brought 
by force. But all shared the dangers and hardships of a 
new life in an untamed land. 

Perilous new adventures awaited those who made 
the voyage from Europe to the New World. The sailing 
ships were small and crowded. Passengers often had to 
wait months for a vessel to take them westward. The 
voyage took from six to twelve weeks, and Passengers 
had little food and drink on the way. People and their 
belongings were crowded on board with horses, cattle, 
sheep, pigs, and poultry. About one out of four who 
undertook the journey died as a result of disease. 

The climate of French Canada was colder than that 
to which most Europeans were accustomed, and the 
French Government allowed only Catholics to settle 
there, so that most of the colonists went to other places. 
In the warm Spanish colonies to the south, there were 
laws against Protestant settlers which also kept many 
away. Most of the colonists went to English America, 
the narrow strip of coastal plain extending from what is 
now Maine to the southern part of present-day Georgia. 


Why the Colonists Came 


Freedom of Worship. Thousands of the early colonists 
came to the New World seeking the right to worship 
God in their own way. During the 1600s, the English 
kings tried to force their subjects to accept the teachings 
of the Church of England. The Puritans were among 
those who were unwilling to obey. They wanted to 
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“purify” the church by making its creed and cera 

more simple. The Quakers, Baptists, and Sepang 
urged doing away with the Church of England 3 
letting everyone worship as һе pleased. Many of th 
people began to think hopefully of sailing to the 

World. Groups of devout Englishmen left for ne 
when the King of England finally agreed not toh 

them so long as they lived peaceably in the new la 
The king’s promise was important, for it meant that 
people who settled English America could worship O 
in their own way. | 

The first groups to come for religious reasons Were) 
Pilgrims and Separatists (those who wished to leave 
Church of England). They arrived in Plymouth, 
in 1620. Nine years later, a group of English Puritan 
tablished a settlement at Salem. In the following y 
other Puritans founded Boston, During the next 
years, about twenty thousand settlers arrived 
settled where the present towns of Lynn, Roxb 
Watertown, and Dorchester are located. 

The Puritans had come in search of religious freed " 
but they were not willing to grant the same freedom) 
others. They tried sternly to force their омы gio 
views on everyone who came to the colony. Pe 
gentle Quakers were often beaten, and somewa а 
Roger Williams, who believed in real religious E 
was the first to revolt against this harsh attitude. Ре! 
driven from the Massachusetts colony in 1636, andl 
in midwinter, to friendly Indians in Rhode 1 oa i 
the spring, he and his followers founded the 3 
Providence on land bought from the red men. 
afterward, Anne Hutchinson was forced to leave Е 
chusetts for her belief. She helped to found a : 
at Portsmouth, also in Rhode Island. In 164 б 
Williams united the scattered settlements d in 
sprung up and obtained a charter from the аа А 
In Rhode Island, Jews, Catholics, and Qu 
free to worship as they wished. Ной 

Another group of Puritans, led by T Ікей 
took their cattle with them апа went in 163 nore the 
the fertile valley of the Connecticut River, a 
could worship in their own way. During the ! 


№ New Hampshire was settled by colonists who 
aud not accept the religious intolerance of Massa- 
dus. The Catholics in England became inter- 
gd in founding a colony in America, where they 
eight escape religious persecution and earn a better 
Ging. Sir George Calvert (later Lord Baltimore), a 


aent Catholic. obtained a grant of land in Mary- 
bad. His son, Cecilius Calvert, established a *home of 
wlerance" there in 1034- Protestants as well as Catholics 
Gund religious freedom in Maryland. Many persecuted 
English Quakers also looked hopefully toward America, 


Among them was William Penn, a member of one of 
England's most dist inguished families. Young Penn 

suaded the king to grant him a large tract of land in 
the New World. He led a group of Quakers to Pennsyl- 
vania (Penn’s Woods) in 1681. There he established his 
“holy experiment” colony in which everyone could 
live and worship as he chose. 

Up to 1680, those who sought religious freedom in 
America came chic!ly from England. After that date, 
most of the settlers came from France and Germany. 
From France came many Huguenots who had been per- 
scuted by the Catholics. In the New World they settled 
in various colonies, but mainly in the seaport towns 
where they became prosperous merchants. Most of the 
Germans were members of various sects which believed 
that church and state should be separated. They settled 
with William Penn in Pennsylvania. 

Missionaries. Jesuit missionaries had come to the New 
World to convert the Indians to Christianity long before 
there were any English colonies in America. In the Saint 
Lawrence Valley and the Great Lakes region, enthusi- 
astic French missionaries won many converts. The Eng- 
lish missionaries made less progress with the Indians, 
largely because there were more English colonists than 
French, and they made enemies of the Indians by taking 
their land from them. 

Economic Freedom. Many of the colonists came to 
America because the new continent, with its fertile soil, 
tich timber, and abundant game and fish, offered op- 
portunity for a better living than they had in Europe. In 
the new continent they also hoped to get land of their 
own. There was no hope for a decent standard of living 
in England. From 1600 to 1680, many persons were out 
of work, Large landowners drove their tenant farmers 
fom the land and turned their fields into sheep pastures, 
% that they could raise wool, which was more and more 
in demand at that time. As а result, thousands of Eng- 
lish laborers with their homeless, begging families 
amed the countryside looking for work. There was a 
Mortage of lumber for use in shipbuilding and the in- 
E7 fell off sharply, causing many persons to lose 

wir jobs. The loss of their purchasing power threw 
still others out of work. 

Conditions in Germany were even worse. Wars had 
= the country waste and left the people with heavy 
Swi to pay. Throughout the 1700’s many people in 
acte could find no work, and large numbers of 
joi eft for Pennsylvania. Many Scotch-Irish also 

ned the stream of settlers to the New World. Their 
up. of earning a living in northern Ireland had been 

‘ned when the English crushed their woolen industry 
‘use it competed with that of England. The Scotch- 
5 de mainly along the frontiers and became the 

ne of defense against Indian attacks. 


Irish 
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< ап opportunity to rise abowe the 
= had been bom. I! was almost iss» 
in Europe. Others sought adventure 
Still others wanted to live in а country where 
os lenght жыш have meetings whenever and 

In addition, some men and women were kidnaped 
and brought to America where they were forced to work 
until they had paid the cost of their passage. There were 
Negroes brought from Africa as slaves. There were abo 
convicts sent from England's crowded jails. 

Living Together in the New World 

The early colonists needed courage and self-reliance. 
The winters, especially in the North, were bitterly cold. 
Hundreds of colonists died before they could provide 
themselves with shelter or raise food. Forests stretched 
along the coast from Maine to Florida, and provided 
white pine, maple, oak, and walnut tees for making 
houses, furniture, and tools, But the forests also were 
hiding places for unfriendly Indians and wild animals. 
Disease killed many settlers. The Jamestown colony was 
located in a mosquito-infested swamp, and hundreds 
died from malaria. More than half the Pilgrims who 
landed on the New England coast during the winter of 
1620 were dead from disease and exposure before spring. 
Between 1619 and 1624, epidemics swept through the 
settlement and took as many as four thousand lives. 
Sickness and death from typhus also made the Puritans’ 
first year in Massachusetts more difficult. The founders 
of Maryland, the Carolinas, and Pennsylvania learned 
about the disaster that had befallen the New England 
colonists and, when they came, brought enough food to 
last through their first year. They also located their 
settlements on high, dry land, away from the swamps. 

Attitude of the Indians. At first the Indians were 
friendly. They showed the settlers how to raise tobacco 
and maize (corn). They also taught them to trap wild 
animals, snare fish, make maple sugar, and usc wild 
herbs for cooking and medicine. From the Indians the 
colonists learned to blaze trails through the forests, build 
canoes, and make clothes from the raw materials that 
nature ided. The settlers of Jamestown won the 
friendship of Powhatan, а powerful Indian chief, and 
were several times saved from starvation by the Indians 
who traded corn, turkeys, venison, and Indian bread 
for beads, knives, and kettles from England. In 1614 
the chief’s favorite daughter married John Rolfe, one of 
the colonists. This helped to keep peace throughout 
Powhatan’s lifetime. Shortly after the great chief died, 
in 1618, his tribesmen attacked and wiped out most of 
the colony. For a number of years afterward, Indian 
warfare raged in that part of the New World. 

Farther north, the Pilgrims settled in a region where 
Indians had been killed or frightened away by an epi- 
demic several years before. Squanto, one of the remain- 
ing Indians, proved to bea valuable friend. Some years 
before, traders had taken him to England. He under- 
stood ‘and spoke English, and was able to act as in- 


631 


$ 


w 
H 


ї 


COLONIAL LIFE IN AMERICA 


Homes of New England. For nearly fifty years, most 
New England houses were simple, rectangular cottages 
about sixteen feet long and fourteen feet wide. The 
walls were made from rough-hewn timbers; the roof was 
sloped to shed the snow and was thatched with long, 
tough grass. At first, chimneys were made of logs 
daubed over with clay, but more nearly fireproof ones 
of brick were soon built. Later, clapboards were used 
to cover the rough timber walls, and the shingled roof 
took the place of the thatched roof. Oiled papers or 
heavy wooden shutters were used for years instead of 
glass windowpanes. Fairbanks House in Dedham, 
Mass., is probably the oldest frame house standing in 
the United States. Colonists built it about 1637. 

Only a few simple tools were needed to build the 
typical New England cottage. Labor was scarce, so 
the settlers helped one another. House-raising became 
an occasion when neighbors met for work and fun. 
Families gathered at the site of a new home, where the 
men put up the framework, while their wives and chil- 
dren prepared food. It usually took only one day to get 
the house raised. After the work was done, the men and 
boys engaged in shooting, running, jumping, and 
wrestling contests, until it was time for everyone to 
gather around the long board table and eat supper. 

Later, when they could afford it, the colonists built 
houses with two stories, with a winding stairway to the 
top floor. The second story usually jutted out over 
the lower one in imitation of the middle-class English 
house of the period. Sometimes there was a fireplace 
at each end. 

In the 1700's, wealthy sea captains, shipbuilders, and 
merchants built large homes in the Georgian style which 
was popular in England. Most of them were brick struc- 
tures covered with neatly sawed clapboards to keep out 
the cold. These houses were distinguished for their 
beauty, simplicity, and good taste. Many of them still 
stand. Their gabled roofs were topped with broad 
chimneys and broken by dormer windows. Large, dig- 
nified doorways added just the right amount of decora- 
tion. Along the coast, many sea captains added a cupola 
to their roofs as well as a balustrade, which was some- 
times called the “widow’s walk.” The balustrade pro- 
vided the captains and their families with a lookout 
from which to watch the ships arriving and sailing. The 
walls of these fine homes were usually richly paneled in 
wood, the fireplaces were well Proportioned and topped 
with mantel shelves. The Stairways were gracefully de- 
signed and handsomely carved, 

Homes of the Middle Colonies, The Dutch, who had 
settled in New Netherland (New York), lived in simple 
frame houses with clapboard or heavy shingle walls 
and gabled roofs. Later, they built brick or stone houses 
like those which they had known in Holland. The win- 
dows were small, with tiny, leaded panels or sliding 
wooden shutters. Many Dutch settlers built the second 
story jutting out beyond the first to protect the entrance 
and lower windows from the cold, and added a front 
porch on which to sit on summer evenings. In the towns, 
houses were nearly always built right out to the sidewalk 
and had weathervanes rising above their tall roofs in 
Dutch fashion. | 

Inside, the houses were extremely neat. Floors were 
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scrubbed and sprinkled with sand each 
housewives. The walls remained unpapers 
brightened by small, framed pictures, 

The vast estates of the rich lando 
richly furnished manor houses which 
many servants. On the tenants’ farms 
the manor houses, the houses were | 1 
the towns. One part of the house was used by 
and the other by the cows and horses, 3 

The Finns and Swedes who settled alon g 
the Delaware built houses of split logs. Thy 
in Pennsylvania also lived in log houses, Бш] 
of the forest regions in Germany. At first the 
made of thatch, but later wooden shi gle 
more and more, especially when larger stone 
took the place of the origina! houses. The Pi 
Germans were the first colonists to use 
were large heating devices having three 
house and a fourth, with the stove door, out 
probably these stoves, which heated the seco 
well as the first, that gave Benjamin Fran 
for inventing his famous stove in 1744. А 
Quaker homes had balconies on which the 
cool off on hot summer evenings. Later, 
built fine houses like those in New Engl 

Southern Homes. The early colonists 
first used wigwamlike shacks. Later they | 
of undressed logs. When sawmills had been € 
they put up frame dwellings. Less protection 
cold was needed in the southern house th 
northern one, and outside doors usually open 
into the living room rather than into a | 
Chimneys were built outside the house 
within. Kitchens were in separate build 
house because of summer hear. After a ti 
dwelling of the southerner became an oblo : 
house about forty feet long and twenty feet: 
dwellings remained the homes of the smaller lan 
and tenant farmers throughout the colonial 
while huge imposing houses were built by 
planters on the large plantations. 

The homes of the wealthy planters were 
on a hill overlooking a river, and were 8$ ro 
large lawns, trees, box hedges, and flower gi 
many of which were formal and carefully 
Sometimes the bedrooms were downstairs, ant 
floor was given over to a large ballroom, 
and nursery. Behind the house itself was a g 
arate buildings—a kitchen, a row of small м 
for the slaves, a smokehouse for curing meat, 
house, a tool shed, and the stables and b 
there were separate shops for the blacksmith 
Cooper, and tanner. In later colonial da 5, 
the planters lived in handsome, Georgian | 
richly furnished with articles brought from 

In New Orleans, the architecture was ей 
or French in style. Flower-filled courtyards 
iron grillwork, tall arched casement win oy 
walls, and sidewalks were common. In 
the Southwest, the Spanish influence was e 

Colonial Furniture. The earliest colonial Їй 
made their own furniture. Rough tabl 
chairs, stools, and bedsteads were built fr 
smoothed down with an adz and held to 
wooden pegs. Later, every family had its heavy] 
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Differences among social classes also made great dif- 
ferences in costume. Women who dressed in finer clothes 
than their neighbors thought they should wear were 
sometimes arrested and fined. In some communities, 
laws were passed to keep the poor from dressing like the 
rich. Clothing also was a sign of political and religious 
beliefs of the colonists. The Puritans and Quakers wore 
plain garments, because they objected to display of any 
kind. The wealthy Virginia planters and northern mer- 
chants ordered their clothes from England, and copied 
the clothing of the king's court as closely as they could. 
In later colonial days, most well-to-do men dressed in 
gay colors. They wore tight knee breeches of satin or 
velvet, embroidered waistcoats, long silk stockings, and 
tight-waisted, richly embroidered coats. John Hancock, 
а prosperous merchant of Boston, is described as appear- 
ing at noon in a scarlet velvet cap, a blue damask gown 
lined with velvet, an embroidered white satin waistcoat, 
black satin “smallclothes” (knee breeches), silk stockings, 
and red leather slippers, Wealthy men, and even their 
young sons wore powdered wigs, tied in the back with 
gaily colored ribbons. A gentleman might own eight or 
ten such wigs. His servants often wore wigs. 

The women also liked bright-colored silks and satins, 
Most of those who could afford it dressed in heavy stays, 
high-heeled shoes, and colorful dresses with hooped 
skirts and tight-fitting bodices. Under their full skirts 
they wore a number of fancy petticoats trimmed with 
lace and embroidery. Servants spent hours dressing the 
ladies’ hair to suit the costumes. Fashion dolls from 
abroad kept the women — and sometimes the men — 
informed as to clothing and hairdressing styles popular 
in France and England. 

Official classes had social costumes. Lawyers wore 
black velvet, judges wore red robes, and most ministers 
wore homespun during the week and broadcloth on 
Sunday. In the South, the slaves dressed in homespun in 
the winter. When summer came, their children often 
went naked, and the men, especially those who worked 
in the fields, wore only breechcloths. 

Recreation and Fun. Amusements differed in the vari- 
ous colonies. At first, the clergymen of New England 
disapproved of all pleasure-seeking and merrymaking, 
Games played with cards or dice, drinking, mixed danc- 
ing, and even shuffleboard were against the law. The 
clergy, however, approved the training days held once a 

month on the village green. Here the men and boys 
competed for prizes offered for the best shooting, wres- 
tling, fighting, and running. The colonists seized every 
opportunity to turn work into play. Husking bees, log- 
rolling, plowing bees, barn-raisings, and quilting parties 
were popular, as were singing schools and spelling bees, 
The clergy’s influence was somewhat relaxed in the 
1700° and New Englanders danced and played cards 
more openly. Indoors, billiards were popular with a 
large number of persons, 

In New Netherland, skittles and bowling were com- 


as was “kolf,” a sport similar to present-day golf, Pulling 
the goose was a favorite form of e 


the young men. A live goose was greased and hung from 
a rope high above a stream. Each Contestant stood on a 
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plank at the stern of a boat and Was rowed gs 


the swinging, slippery fowl. If he missed Mee M 
plank tipped and he received а good ducki а 
the long winters, skating was Popular. After the 

took New Netherland, horse racing was in Engin 
entertainment in general became more like that a 


other English colonies. Lat 


г, when New Yor had be 
come a center for people of 


fashion, the y 


winter 
was famous for its gaiety. кз 
At first, Virginia had laws against dru 
bathbreaking, and card play ing. As the Clergy's i 
ence became less, life became more gay. The; = 
who owned large stables of fine race horses, built tracks 


and held races regularly. С "ckfighting was а 
pastime. Much gambling was done, and betting at сей 
was common. Fox hunting and all other kinds of isas 
ing were popular. 

Ninepins, a game similar to present-day bowling, жа 
often played at the taverns. Large dances were held i 
the planters’ homes. Plantation parties usually lage 
several days because guests had to travel long distances 
Concerts and aristocratic balls, with their minuets and 
rollicking country dances, took up the evenings; fax 
hunts and horse racing, the days. 

The Colonial Theater. In New York, Philadelphia, and 
the southern colonies, theatrical performances were a 
favorite form of entertainment. Professional actors fke 
England presented Shakespearean dramas and othe 
plays popular in England. The New Englanders, how 
ever, disapproved of actors and the stage in general or 
religious reasons, The first permanent theater in the 
colonies, the Southwark, opened at Philadelphia in 178. 

Children’s Games. Colonia! children played many d 
the games that are still favorites — tag, marbles, lea 
frog, hopscotch, blindman’s buff, and hop, skip, ax 
jump. They also flew kites, spun tops, and played ball 
games. Many of their singing games, including rint- 
around-a-rosy and London Bridge, are still played. Tos 
were occasionally brought from Holland or Engla 
but most colonial boys and girls made their own kites 
tops, marbles, sleds, and hoops. Dolls, too, were usually 
made at home, and even the few that were brougiit 
from Europe were shapeless wooden puppets with 
ly carved faces, Most doll furniture was whittled from 
wood or fashioned from birch bark. NV 

Holidays and Special Occasions. Thanksgiving Di! 
originated at Plymouth in 1621, but many years бу: 
before it became a regular and recognized holiday. 
first, the Puritans even refused to celebrate ai 
because it was a feast day of the Church of Engl : 

Weddings were gay events and the feasting i 
tivities at the bride’s home often lasted for several e 
Funerals were also occasions for feasting and Ato 
and presents were given to all who attended. 
large Dutch funeral, 2,000 scarves were given M 

Health. Most of the colonists believed that ud 
was caused by the devil. They relied on E p 
quack remedies to prevent or cure sickness. 10 
fever, for example, it was suggested that the d an 
"two salt-white herring and slit them down fhe e wert 
bind them to the soles of the patient's feet. b. wet 
few doctors and nurses, and medical stand: and sold 
poor. Many doctors prepared their own drugs шй not 
them directly to the sick, When the doctors co : 
cure their patients, they said that the sick peop 
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bewitched. Epidemics, such as malaria, dysentery, yel- 
low fever, bubonic plague, measles, scarlet fever, and 
smallpox, often swept the colonies. Few persons had any 
idea of the causes of the epidemics or how to cure the 
victims. The infant death rate was high. About half of 
the children died before they were two years old. 


Church and School 


Religion. The official state church in Massachusetts, 
Connecticut, and New Hampshire was the Congrega- 
tional. Rhode Island had no official church, but most of 
its settlers were Baptists. After 1664 the Church of Eng- 
land became the state church in New York, but the 
Hollanders continued to attend the Dutch Reformed 
Church. Quakers and Presbyterians were strongest in 
Pennsylvania and New Jersey, and Catholics were 
strongest in Maryland. In the South, from Maryland to 
Georgia, the Church of England was the state church. 
But the small farmers and frontiersmen of the South 
were mainly Baptists and Presbyterians. Lutherans, 
Moravians, Mennonites, Salzburgers, Schwenkfeldians, 
and Dunkers settled in Pennsylvania, which became 
one of the chief refuges for persecuted religious groups. 

In many of the colonies, religion was the most impor- 
tant influence in the lives of the settlers, and affected all 
their actions. In New England, for example, the Sab- 
bath began at three o'clock Saturday afternoon and 
lasted until sundown Sunday. During this period, every- 
one was expected to spend as much time as he could 
alone and devote himself to thoughts of God, and prayer. 
Traveling, cutting hair, shaving, making beds, and 
cooking were forbidden. 

The early New England meetinghouse served not only 
as a church but also as a meeting place for town meet- 
ings and other public gatherings. It was nearly always a 
square wooden building, unpainted and topped with a 
central belfry. Later, oblong structures with a spired 
tower at one end were often built. The minister preached 
from a raised pulpit, facing the congregation. Each per- 
son sat on a backless, uncushioned bench, The men sat 
on one side of the church, the women and their daughters 
on the other. The boys sat at the front, on the stairs 
leading to the pulpit. A tithingman kept the boys and 
men awake and in order by tapping them on the head 
with a small knob fastened 0 a long pole. Restless or 
sleepy women and girls were tickled with a foxtail ora 
hare’s foot, attached to the other end of the pole. 

When the tithingman was not at church he made the 
rounds looking for people who might have broken any of 
the strict blue laws (see BLUE Laws). Ministers also 
helped to enforce the strict moral code and decide on 
punishment, which was frequent and unnecessarily 
harsh, according to modern notions. Services usually 
lasted three, four, or even five hours, Between morning 
and afternoon sermons, barely enough time was allowed 
for lunch, In winter the meetinghouse was not heated, 
30 many members of the congregation brought their 
own foot warmers. 

Superstition and Witchcraft. Nearly all the colonists 
were superstitious, and put much faith in signs, charms, 
and omens. They believed that the Devil walked the 
earth and could bewitch men, women, and children. 
Scolding women were said to be possessed of evil spirits 
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and were often accused of bewitching or bringing 
fortune to others. As carly as 1648, a woman in = 
was put to death for witchcraft. Others were 
witches in other colonies. Even William Penn Cond; a 
a trial at which two Swedish women were tried 
witchcraft in his colony. In 1692 a witchcraft Sar s 
sulted in a number of deaths in Salem, 


Education. Most of the early settlers of the loner 


classes could neither read nor write, and many had lint 
interest in education. As late a: :636, the Pilgrims hud 
not established a school in their colony. They claim 


that they were too poor to provide one. Most 

taught their own children. In the South, it was hard » 
have public schools because the plantations were юш 
apart. Planters hired tutors for their children, ог seven! 
families joined to provide a private school. In Ne 
Netherland, free schools were est.:blished by the church, 
but after the English captured the colony most of thee 
closed. For years the various religious bodies provided 
theirown schools. They could no: »greeonanyonesystem 

The Beginning of the Public School. Some of the Mas 
sachusetts settlements had private schools at an early 
date. But not all parents could a{ford private schools, 
and they were soon turned into town schools, All chik 
dren could attend these schools. but fees were usually 
charged to help pay operating costs. 

In 1642 Massachusetts united its various town schools 
into a system, and made it unlawful for parents to keep 
their children out of school. Then, in 1647, Massachue 
setts passed a law requiring every town of fifty house 
owners to provide a primary school, and every town of 
one hundred houses to establish a secondary, or gram- 
mar, school as well. Later, this law was copied by Plym 
outh, Connecticut, and New Н ampshire. As early & 
1648, Dedham, Mass. began to iax property holders 
pay for a local public school. Dedham was the firs 
settlement in America to take such action. ї 

Latin Schools. The first Latin school was established ia 
Boston in 1635. This school and other early high schools 
taught English composition and literature, mathe 
matics, modern languages, philosophy, and science 
but the main emphasis was placed on Latin. Pupils 
who had mastered Latin, usually at about the age of 
fifteen, were considered ready for the university. 

Private Schools. One of the most interesting of the 
many private schools established was the “dame” 
The teacher, usually a widow, gathered her pr 
about her own fireplace and taught the young boys whi 
girls of the neighborhood to read and write. As the c 
dren worked, she knitted or sewed. Above the dame 
schools were private schools which were often run by ti 
local minister. He taught reading, writing, К 
grammar, geography, algebra, geometry, па 
Surveying, astronomy, and similar subjects. In "n 
cases, pupils who lived at a distance boarded at 
schools. P. 

Schoolhouses and Equipment. School buildings \ 
always small and poorly equipped. Both c a 
pupils sat on log benches and worked at crude W pi 
desks. In the North, a great fireplace provided | 
and the pupils’ tuition fees were partly paid in °F the 
Children whose parents failed to send their share Bila р 
fees had to sit in the coldest part of the room. M 
boards and maps were unknown. Even pencils Ln 
таге, Paper was expensive, and birchbark was com 
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CHURCH AND SCHOOL 
A Drummer, upper left, called the people to 
church in early colonial times. 
Guns Were Kept Close at Hand, above, in 
case of an Indian attack during services. 
In Later Churches, bottom left, families had 
their own pews, complete with footwarmers. 
Southerners, bottom right, visited after church. 
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ly used. Charcoal was used in schools instead of pencils. 

' Books were scarce. Children were taught reading 
and spelling from hornbooks, which were thin pieces of 
flat wood about five inches long and two inches wide, 
with short handles. Covering the board was a sheet of 
paper on which the lesson was lettered — usually the 
alphabet and the Lord’s Prayer. A thin sheet of clear 
horn was placed over the paper to protect it against 
wear. There was а string through a hole in the handle so 
that a child could carry his book around his neck or 
fastened to his belt. After pupils had completed the 
hornbook, they passed on to a primer. This was a small 
book containing prayers, spelling lessons, questions and 
answers about the Bible, and epigrams. The primer 
used in New England for over a hundred years was 
called the Little Bible or The New England Primer. It is 
best remembered for its rhymed alphabet. Pupils who 
had completed the lessons of the primer were set to read- 
ing the Psalter, Testament, and Bible. 

School Discipline. Teachers did not spare the rod. 
Naughty children were frequently punished with birch 
switches. If a pupil talked too much, the teacher put 
a “whispering stick” into his mouth. This made him 
look like a horse with a bit between his teeth. Other 
bad children sometimes had yokes put over their heads 
and were forced to stand in front of the class. If a 
pupil failed in his lesson, he had to sit on a high 
stool and wear a cone-shaped dunce cap, with the word 
Dunce on it in large letters. 

Academies and Universities. Near the end of the Colo- 
nial period, private academies had taken the place 
of many Latin schools. Probably the first of these was 
founded at Philadelphia by Benjamin Franklin in 1751. 
It was later the University of Pennsylvania. Others 
included the Dummer Academy, founded in 1763; the 
Phillips Academy, founded at Andover, Mass., in 1778; 
and the Phillips Exeter Academy, founded at Exeter, 
N.H., in 1781. Boys were prepared for college and fitted 
for the “real business of living" at these schools. 

Most southern planters sent their sons to Oxford, 
Cambridge, or the Inns of Court (a law school in Lon- 
don). But some were content to send their sons to their 
own William and Mary College at Williamsburg, Va. 
Well-to-do boys of the northern and middle colonies 
usually attended one of the nine universities which had 
grown up in America. Of these schools, Harvard (1636), 
Yale (1701), and Dartmouth (1769), were founded by 
the Congregationalists; two, William and Mary (1693), 
and King's College, now Columbia (1754), by the 
Episcopalians; and one, the College of New Jersey, now 
Princeton (1746), by the Presbyterians. Queen’s Col- 
lege, now Rutgers (1766), was established by the Dutch 
Reformed Church, and Rhode Island College, now 
Brown (1764), by the Baptists. Only the University of 
Pennsylvania (1740), was non-denominational. 


Travel and Communication 


Travel. Early colonists had more communication 
with England than with the other colonists, because 
trails were so poor, forests so thick, and the danger from 
lurking Indians so great. The first travelers walked along 
narrow paths. If possible, several traveled together for 
protection. Later, they rode horseback, Freight was 
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carried on pack horses or in clumsy two-wheeled 
drawn by horses or oxen. In winter, homemade id 
were used. 

In time, the Indian paths widened into roads, and 
laws were passed for improving them. A few 
connected neighboring villages. But the first 
stretch of roadway, the Common Road from Boston t; 
Providence, R.L, was not opened until 1654. Late 
it was extended to New York ' and the new section 
was called the Shore Road. The Boston Post Road, аһ 
between Boston and New York City, became one of the 
most famous colonial highways. The road which the 
colonists used most widely was the King’s Path, be. 
tween Philadelphia and New York City. ] 


There were a few private coaches in the larger towns 
in the 1600's, but they did not become common for 
many years. Stage wagons and stagecoaches were in. 


troduced in the 1700’s. The coaches, which were mere 
boxes mounted on springs, offered very little protection 


against the rain and cold. They connected such towns 
as Boston and Providence, Baltimore and Philadelphia, 
A stagecoach could make the journey between New 


York City and Philadelphia in two days, but the trip 
was slow and tiresome. When а coach got stuck in the 
mud, passengers often had to help lift it out. 

Water travel was common since most early settle- 
ments were located on the ocean or near a navigable 
river. At first the colonists used birchbark canoes and 
dugouts as the Indians did. In 1631 a ferry was estab- 
lished in Massachusetts. Throughout colonial times, 
ferries were used in crossing all large streams. Shallops 
and sloops, which carried passe and freight between 
colonies, were large enough to sail the ocean near the 
coast and small enough to travel on the rivers, With 
good luck, the water voyage between New York and 
Philadelphia could be made in three days. 

Taverns. Taverns, which were usually called inns in 
Pennsylvania and “ordinaries” in the South, were centers 
of social life in all the colonies Here travelers stopped 
to eat or spend the night, and the men of the neighbor 
hood came to hear the news, (гїї, gamble, bowl, and 
discuss politics. Women traveleis usually preferred to 
eat in their rooms. They used separate parlors, set aside 
for their comfort. Service and accommodations wer 
usually poor, but some taverns were famous for their 
good food, comfortable beds, heated rooms, and pleas 
ant landlords, The names of the taverns, such as the 
Indian Queen, the King’s Arms, the Old Swan, F 
Bunch of Grapes, the City Tavern, and the Plow an 
Harrow, were sometimes lettered on swinging 8181" 
boards near the main entrance. New England (2118 
were more carefully controlled than those in the ve 
colonies. Laws told their keepers how late they M 
Stay open and how much liquor they might serve to 
customer. 

Communication. For years, the only me 
munication was by letter and word of mouth. ad 
Daye set up the first printing press in the English ү 
ing colonies, in Cambridge, Mass., in 1639. А к 
the Boston News-Letter, the first successful colonial n he 
paper, was issued, In most villages and even m 6 
largest towns, town criers walked through the site 
at regular times, beating a drum or inp " 
to attract attention, and calling out the news. d: dt 
however, every colony except Delaware an Ne 
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TRAVEL IN COLONIAL DAYS 


Horseback Riding, top left, was one of the common means 
of travel throughout colonial times. The woman often sat on a 
cushion, or pillion, placed behind the rider. 

Crude Log Rafts, top right, transported Thomas Hooker's 
followers and their livestock when they left the Massachusetts 
Bay Colony to settle in Hartford, Conn, in 1636. 

Dugout Canoes, above, offered a safe and speedy means 
of travel by water. Early roads were few and rough. 
Stagecoach Lines Were Developed, below, as better 
roads and coaches were built. Regular trips were made between 
New York, Boston, and Philadelphia. Shown here is a typical 


tavern, or inn, where the travelers ate and slept. 
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HOW NEWS WAS SPREAD 


The Town Meeting, above, helped to 
spread news. The colonists discussed commu- 
nity affoirs as they conducted local government. 


The First Printing Press, lower left, in the 
English colonies was set up by Stephen Daye at 
Cambridge, Mass., in 1639. But for many 
years most news was spread by the town crier 
and by the night watchman, lower right, who 
‘sang out" the passing hours. The first success- 
ful newspaper, The Boston News-Letter, was 
no! published until 1704. 

Protesting the Stamp Act, right, the Penn- 
sylvania Journal and Weekly Advertiser an- 
nounces it will not appear again until times are 
better. Meanwhile, its editor urges subscribers 
to pay up their back accounts. 


i National Life Insurance Co.; Bettmann 
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PENNSYLVANIA JOURNAL; 
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EXPIRING: [n Topes of а 


Refurrect) 


d at least one newspaper of its own—usually 
weekly, carrying poems, essays, local and 
"news, and advertisements. Almanacs were also 
hed by the jlonial presses. The most famous of 
Benjamin Franklin's Poor Richard's Almanac. 
RicHA £05 ALMANAC. 

B were scar: in all the colonies, and there were 

In (me, each college provided a library 
adents, ат! a few of the large towns set up li- 
Yor their cit zens, 

RO the firs: post office was established in Massa- 
i and postal service between Boston and New 
was begun |: 1672. Postriders made the journey 
ach month. Near the close of the 1600's, mail was 
ad weekly from New Hampshire to Delaware, serv- 
New \ ork, Philadelphia, and other impor- 
is along the way. Mail service was not ex- 
ed to Virginia until 1732. 


Life in Town and Country 


hard-working, self-supporting farmer was the 
x nt citizen. Because there were no factories, 
ich household hac! to provide for its own needs. Small 
munities served as trading centers. In the North 
+h communities gradually grew in size and number. 
itin the South, where farming developed on a large 
ile, most of ther: remained small and few in number, 
w England Farm Life. The village became an im- 
mant part of tho New England farm system. After a 
Lof ground had been set aside for a village green 
used for the church and school), a certain home 
| was given to cach settler. There he built his house 
d bam, plant! his small vegetable garden, and 
in a yard lor his cows. Beyond the village the 
was laid ou: in small, scattered fields. This scheme 
ling land gave each farmer his fair share of both 
and poor laix, but he wasted much time in getting 
one field to another. Community lands were not 
equally. for the larger and richer families re- 
d more than the others. But as farmers became able 
re for more crops, they were given larger holdings. 
system of dividing farm lands proved unsatisfac- 
"and was gradually given up. Each farmer traded 
bought land until he had all his holdings in one 
* Besides the plots owned by individual farmers, 
s were set aside for the use of all the villagers. 
the farmer had been given his land, he cut down 
trees and burned the tangled underbrush before 
fing and planting his rocky, stump-filled fields. Later 
ug out the stumps, and often placed them in a line, 
upward, to make a fence. Stones were also piled in 
to form fences to keep the animals from wander- 
Still later, fences were made by placing rails one on 
f the other in zigzag fashion. At first, tools and im- 
ents were only a few crude shovels, hocs, spades, 
Sickles for breaking up the soil and harvesting the 
and axes, adzes, and saws for clearing the forests 
ding houses, Plows, even homemade ones, Were 
: during the early years. 
farmer raised vegetables, barley, and rye. He 
arned to grow corn. He usually planted an or- 
and raised apples, peaches, and pears. These his 
ined, dried, or made into butter for winter use. 
vestock usually included a cow or two, a рат 
8 oxen for plowing and drawing his clumsy 


Every member of the family had to help i comune э 
living from the wildemess. The mens bane worked 
from sunrise to sunset, plowing. planting, harvesting. 
hunting, fishing, and making tools and implements The 
women and giis cooked the meals preserved foods, 
churned butter, cared for the house, tended. the small 
children, made clothes for the entire household, and 
made soap and candles as they were needed. Families 
were lange, and every boy and girl was put to 
work at an early age 


as in New England, but wheat was their chief crop. The 
middle colonies produced larger surpluses than the 
northem colonies, however. This was because condi- 
tions were more favorable and the colonists, especially 
the Germans in Pennsylvania, knew more about fertiliz- 
ing their soil and getting better yields. The surplus crops 
were sold to the colonists farther south or were exported 
to the West Indies. Livestock was well cared for in the 
middle colonies. 


time to teach them. 
Plantation Life. The demand for tobacco, particularly 
by the English, made the southern plantation possible. 
owners forced the small tenant farmers to give up 
their land and move westward from the tidewater (coast- 
al) area to the land between the falls of the rivers and 
the Appalachian Mountains. As the demand for tobacco 
grew and prices rose, the acreage was increased and 
tobacco became king. For years, tobacco was the chief 
the South. 
Pi vem owners settled оп a river and had 
their own docks so that London merchant ships might 
come directly to their wharves. This aided in shipping 
their produce. It was not until prices fell in England 
near the close of the colonial period that many planters 
began to grow wheat and corn for sale in the West Indies. 
As plantations developed, Negro slaves were employed 
more and more. By 1680 there were as many Negro 
slaves as white indentured servants. After that, they 
steadily increased in numbers and were doing all the 
heavy labor. Negroes could stand the heat, and were 
able to perform the simple tasks of planting, weeding, 
and harvesting the crops. They worked in large gangs 
supervised by white overseers. Some plantations bought 
their food crops from farmers in the middle colonies. 
Others used Negroes to raise all the wheat, corn, vege- 
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tables, fruits, and livestock needed to feed the household 
and its slaves. On some estates, Negroes were trained as 
carpenters, blacksmiths, tanners, weavers, bricklayers, 
and coopers. The most trustworthy and capable slaves 
were used as houschold servants. 

The southern planter did none of the actual labor. He 
lived leisurely, working only at planning, hiring over- 
seers, buying and trading slaves, selling his crops to the 
London merchants, and purchasing imported goods. He 
lived like an English country gentleman and spent his 
spare time in reading or amusement. Nevertheless, he 
was usually clever, eager to get ahead, energetic and 
capable. 

Rice became the chief product of South Carolina after 
1700. The marshy coastal plains and moist climate were 
well suited for its growth, and rice became as important 
as tobacco was in Virginia and Maryland. White inden- 
tured servants refused to work in the malaria-infested 
rice fields because working conditions there were so bad, 
and Negro slaves had to be brought from Africa. 

For some time the colonies had grown small quantities 
of indigo plants, which produce a blue dye. In 1744 
Eliza Lucas, a young woman planter in South Carolina, 
proved that she could make money raising indigo by 
slave labor. Other planters followed her example and 
began to raise indigo plants. See Pinckney (family). 

Herds of a thousand cattle or more were common in 
the southern colonies. So were large numbers of sheep 
and hogs. The weather was mild all year round, and the 
cattle needed no shelter. Rambling wormwood fences 
kept them within bounds. From time to time they were 
driven to the seacoast markets of Philadelphia, Balti- 
more, or Charleston, and sold for home use as meat, or 
shipped to the West Indies. 

Town Life. As more people came to America, more 
trading centers were needed, especially in the North. 
Good harbors were important because of foreign trade, 
and Boston, New York, Philadelphia, Baltimore, and 
Charleston soon became the largest towns. Boston was 
founded in 1630 and had the largest population and 
trade for a time. At its warehouses along the docks, 
farmers traded their produce for goods from England. 
About 1750 Philadelphia became more important as a 
trading center, Here the successful German and Scotch- 
Irish farmers of the surrounding country did a lively 
business. New York City at the mouth of the Hudson 
was an excellent port. But during colonial times it never 
became as important as Philadelphia. 

No large towns developed in Virginia, where the 
ocean-going ships could sail up the wide deep-mouthed 
rivers directly to the plantation wharves, Williamsburg, 
Virginia’s chief town, had only about two hundred 
houses, by the end of the colonial period. Maryland was 
much the same. Annapolis, its largest town, remained a 
mere village. In South Carolina, rivers were smaller and 
large ships could not sail up them, Charleston, on the 
coast, became the leading town of the South, It carried 
on a prosperous trade and was also an important social 
center. Wealthy planters spent most of the summer in 
their Charleston town houses to escape unhealthful con- 
ditions of the rice country. 

Even in the towns there were no paved streets. It was 
late in the colonial period when cobblestones were used, 
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and gutters were built in the middle of streets to draig 
off the water. By that time, Philadelphia had 
streets than any other American town. Only New ү, 3 
City cleaned its streets regularly. But even there ni 
roamed the streets, eating the garbage and trash thay 
collected. In 1751 Philadelphia installed street 

the first in America. All able-bodied citizens took tums 
serving as police guards. When a fire broke out, ever 
body helped to put it out with water carried in leather 
buckets. America’s first company of volunteer [4 
fighters was organized in Philadelphia by Benjamin 
Franklin in 1736. Town dwellers got their drinking water 
from open wells dug close to their homes, 

The merchants’ offices, called countinghouses, were 
on or near the waterfront. Here, too, were the coffee 
houses and taverns where the merchants, seamen, far. 
ers, and freemen drank, ate, gossiped, and discussed the 
news. The church, town hall, inns, and shops were cloe 
by. In many cases, tanners, weavers, and shoemaker 
used their front rooms as workshops and salesrooms, and 
lived in the back rooms. 


Industry anc Trade 


Manufacturing developed slowly in the New World 
in spite of the vast natural resources. During the early 
years, the colonists had to spend all their time and 
energy getting food, clothing, and shelter for themselves 
and their families. Their buildings, cattle, tools and 
weapons made up their only wealth. There were few 
markets, and manufactured goods were produced ona 
very small scale in the home. England controlled trade 
in the colonies for her own benefit. Colonists were not 
allowed to make the same goods that English manu- 
facturers made. American raw materials had to be sent 
to England in English ships and traded for manufac 
tured goods. Lumbering, shipbuilding, fishing and whal- 
ing, ironmaking, flour milling, rum distilling, and min- 
ing slowly developed into the most important colonial 
industries. 


Fishing and Whaling. All tic way from Newfound- 
land to the Delaware River, the waters along the coast 
were full of such fish as mackerel, cod, halibut, and het 
ring. Any small port could engage in the fishing trade. 
This was especially true around the Massachusetts Bay 
region. Here Gloucester, Marblehead, Salem, and Bo 


ton soon became the centers of ihe industry. Aa 
to Governor Winthrop, about 300,000 dried b 
sold in 1641. Ten years later, the better grades o 3 
were being sent to the Catholic countries of Europe 
exchange for fruits and wines. The poorer gu d 
were shipped to the West Indies, where they were f r de 
for molasses, sugar, and slaves, and used as food for 
slaves on the sugar plantations. 
Plymouth, сны other towns became P 
the whaling industry. At first, whales were caus t far 
in waters near the coast. Later, whaling ships Ww 
out to sea, making voyages that lasted ne 
carried equipment for boiling out the fat, ot e. The 
Whales were used only for oil and for whalebon to i 
whalebone was used as stiffening material in Ee 
ing, and whale oil was the chief fuel burned in the 
of that day. itious col? 
LHe and Shipbuilding. Some ambition toy 
nists set up sawmills at the falls of the rivers Whe 


d B rds an. 
used water power to cut logs intoshingles,clapboares 


THE SOUTHERN PLANTATION 


Rich Southern Planters Built Imposing Homes, above, with large 
porches and tall, graceful pillars, Negro slaves worked in the fields and 
cared for the livestock. When the family coach was used, slaves dressed in 
splendid livery acted as postriders. 

Hogsheads of Tobacco were “Rolled” to the Wharf, below, fromthe 
plantations of Maryland and Virginia. Much tobacco was shipped abroad. 


ders; Brown Bros. 
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other building materials. They also cut the boards, or 
staves, used in making barrels, casks, and hogsheads for 
shipping fish, whale oil, tobacco, rice, and indigo. 

Ships were in demand, and since there was an abun- 
dant supply of white pine, maple, oak, and cedarin New 
England, the shipbuilding industry centered there. As 
carly as 1614, Captain John Smith had built seven small 
fishing vessels off the coast of Maine. But the real be- 
ginning of the industry was the launching of the thirty- 
ton sloop Blessing of the Bay at Boston in 1631. Seven 
years later the first American-built ship sailed up the 
Thames to London. By 1676 Boston alone had about 
730 ships, ranging from six to 250 tons in size. Ships 
could be built more cheaply in the colonies than in Eng- 
land, because the oak forests there had been used up. So 
the English encouraged American shipbuilders to build 
all kinds of sailing vessels. By the end of the colonial 
period, about one third of all Britain’s trading ships, or 
merchant ships, had been constructed in America, either 
in Massachusetts, the chief center of the industry, in 
New York, or in Pennsylvania. There also were around 
2,000 home-built American ships of various sizes. 

lronmaking. Iron was the most important metal, al- 
though some copper had been discovered in Connecti- 
cut and the middle colonies. Iron was mined in most of 
the colonies, or taken from swamps and ponds where the 
deposits were from six to twenty-four inches thick. One 
person using a grappling iron could recover about two 
tons of this bog ore in one day. Virginia exported iron 
ore as early as 1608, and an attempt was made to es- 
tablish iron works. But Indians destroyed them before 
they began operating. Construction of the first successful 
ironworks began in 1646 at Lynn (now Saugus), Mass. 
By the time the Revolutionary War in America began, 
every colony, except Georgia, had iron furnaces, But 
Most ironworks were located in the northern colonies, 

Other Industries. Almost as soon as a community was 
settled, а gristmill was set up for grinding grain into 
flour and meal. It was usually on the bank of a small 
stream which furnished the power for the mill, At first 
the mills were small, producing only ten to twenty bar- 
rels of flour a week, but they were enlarged as the colo- 
nists found outside markets. Rice was usually threshed 
by hand, but a few rice mills were established in the 
South before the close of the colonial period. Some 
crude machinery was used in preparing indigo. Other 
industries were leather tanning, glassmaking, shoemak- 
ing, cloth manufacture, brickmaking, topemaking, 
brewing, and distilling. As horses became more com- 
mon, blacksmith shops sprang up in every settlement. 
Coopers, who made barrels and hogsheads, did a lively 
business. 

Domestic Commerce. New England found its neigh- 
bors always ready to buy fish and livestock, and rum 
from the great rum-producing center at Newport, R.I. 
Other important items of trade among the colonies were 
meat, beer, wheat, and livestock from the middle colo. 
nies, and rice, indigo, and tobacco from the South. 
lT. few roads, most of the produce 
this gno exte m n n: MS pur. ua vd 
though the plante; n th P Que 8, 2 
н TE rs in the South traded chiefly with 

gland. The small boats used in intercolonial trade 
JA a 


could callat the smallest villages along the coast. Sons; 
times they took goods from the small Communities to je 
larger ports where they could be shipped Overseas. (у, 
return voyages they brought articles from Europe 

those produced in the other colonies, "9 

Goods were also distributed to the most distant fang 
homes by peddlers traveling afoot or on horseback Thee 
traveling merchants were quite as welcome for the 
news as for the articles which they carried in the pads 
on their backs. They did a profitable business in watches 
clocks, knives, hatchets, books, herbs, tinware, brooms, 
pins, baskets, ribbons, laces, and woodenware, The 
often made long selling trips through the South, where 
they were known as “Yankee Peddlers.” Fairs and my. 
kets were also important in carly trade, and were held 
once a week in most communities. 

Foreign Trade. The chief articles exported were fij 
and whale oil; staves, clapboards, masts, spars, ships, 
and other lumber products; rum and beer; furs; wheat, 
tobacco, rice, and indigo. In return the colonists bought 
wines, fruits, sugar, molasses, silks, fine clothing, and 
other luxuries not made in America. 

A famous three-cornered irade developed between 
New England, Africa, and the West Indies. New Eng. 
land distilleries made rum with the molasses and sugar 
brought from the West Indies. The rum was shipped to 
Africa and traded for slaves, who were taken to the West 
Indies and traded for more molasses, sugar, and money. 
Three-cornered trade with England and the Mediter- 
ranean countries was also carried on. 

Money and Money Substitutes. Coined money was 
scarce in the colonies. Almost the only coins were Spar- 
ish ones received in the West Indian trade. Even thee 
seldom remained in America, for they were used to pay 
for English goods. At first all ling was done by barter, 
or trading one kind of goods for another. But, as the 
colonies grew, barter became more and more inconver 
ient. As carly as 1691, Willizin Penn realized the need 
for coined money, and urged every newcomer to bring 
a large part of his property in coins instead of in goods, 

The settlers used their produce in place of E 
tobacco in the South, and wheat, corn, barley, rye oF 
cattle in the North. Indian wampum and furs were | 
commonly used. Values were established by the pete 
government, but difficulties arose because the bns 
of the produce was not all alike. The storekeeper d х 
took wheat in exchange for silk had to be able ee 
the quality of the wheat accurately or he woul i 
money. Several colonies failed to get England E 
mission to set up mints, but Massachusetts finally z 
ceeded. In the last half of the 1600's, the Майашы 
mint issued small coins. These coins, especia y 
pine-tree shillings, were in great demand. 


Colonial Arts and Crafts 


The colonist had to be а jack-of-all-trades to = 
in the New World. He had to make what wr his 
with the raw materials he found at hand. E rit) 
homemade articles were rough and ready eyane 
for use rather than beauty. But by the 1700 к licit 
ingenuity,” or cleverness, developed a grace | ce I 
and sturdiness in wood, silver, pewter, and Pod 
ucts that were distinctively American. Cole articles 
adapted European models and made dui 
that are prized by museums and collectors (0 
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THE COLONISTS AT WORK 


Making Maple Sirvp and Sugar, above, 
was the colonists’ task ecrly in the spring, when 
the sap began to run in the sugar maples. 
They bored small holes into the tree trunk and 
pushed spouts or troughs into the holes. The sap 
dripped from the spc into buckets placed 
beneath, The sap was poured into a large ket- 
lle over a fire, and boiled until it thickened into 
sirup. Longer boiling made maple sugar. 


Sailing Ships Were Built, right, in New 
Englond, where white pine and oak supplied 
plentiful building r srials. The ships were 
used for fishing and for coastal trade, and 
were sold to shipowners in England. 


Wheling, below, became one of the most 
portant industries of the New England sea- 
Ports. Whale oil was used for lighting. 


Culver Service 


Coins Became Tableware, above, because there were no 
banks. Thrifty New Englanders took their coins to the silversmith, 
who melted them down and made silverware for use in the home. 
Silverware was easier to identify than coins in case of theft. John 
Hull and Paul Revere were famed silversmiths, 


The Flax Wheel, lower left, could | 
colonial hearth. With it, women s 
The Early Blacksmith, below, was 
munity. He shod horses, and made a 
cluding kettles, hinges, hoops, chains, k 
Natl. Life Insurar Ox 7 Phelps Сиз! 


found on almost every 

hread for cloth. 
rtant to every com- 
of metal articles in- 
and forks. 


gurniture. By the 17007, well-to-do colonial homes 
ал to boast о! excellent English furniture built by 
ach great English designers and cabinetmakers as 
Thomas Chippendale, Thomas Sheraton, George 
white, and the four Adam brothers. Colonial 
gaitsmen, using local woods or mahogany imported 


fon the West Indies, began to copy and adapt the 
gyies of the English designers, and turned out furniture 
dat is still treasured for its beauty. 

The parlor of a typical colonial mansion of 1750 con- 
uined an easy Wing chair or two; a Windsor chair, with 


spreading legs and curved, rounded top, copied after 
those used in England; and several straight-backed 
chairs with rush or upholstered seats. Around 1750 
Benjamin Franklin attached rockers to the legs of the 
sat-back chair, thus introducing the American rocker. 
Its use soon spread (о most parts of the world. Round 
tables usually had drop leaves and folding legs. Tall 
desks, or secretarics. were popular. They usually con- 
sisted of a central cupboard with pigeonholes апа draw- 
es which were hidden by a lid which opened outward 
for writing. There were a number of drawers below the 
cupboard, and а buokcase above. Most dining rooms 
had a mahogany table, straight matching chairs, a 
builtin cupboard for holding the family silverware and 
linen, and a chest. In the bedrooms of the well-to-do 
home of the 1700’s, high, four-poster beds were covered 
with home-woven bedspreads and had linen, silk, or 
damask canopies and curtains. The colonists also liked 
tall highboys (upright chests of drawers used for storing 
clothes), lowboys (single drawers resting on a frame), 
and dressing boxes. Cradles made of wicker or highly 
polished wood were widely used throughout colonial 
times. One of the most outstanding collections of colo- 
nial architecture заа furniture can be seen in the 
Metropolitan Musciim in New York City. 

Glassware. All the glassware used in the early period 
was brought from England. In 1739 Caspar Wistar, a 
native of German ilt the first successful American 
glass factory, in New Jersey. In 1750 American glass- 
Ware was in common use. A German-born British sub- 
ject, Henry William Stiegel, was another famous colonial 
glassmaker. He established a factory at Manheim, Pa., 
in 1764. This factory turned out windowpanes, bottles, 
toys, and glass tableware of excellent quality. 

Metalware. Pew icr was used in almost every colonial 
home and was made into a wide variety of tableware 
and lamps. Such wares had to be imported at first, but a 
Pewterer set up shop in Boston before 1640 and made ex- 
cellent products. Much of the early colonial pewter was 
он for its simplicity апа dull finish. Pewter became 
‘Ss popular during the later part of the colonial period. 

na, glass, and silver took its place. 
zm ting early colonial days, silverware was а luxury 
which nobody could afford. But as the merchants be- 
ue Wealthy, they began to import it. Then, craftsmen 
med their attention to producing it at home and made 
rides for church and home use—tankards, beakers, 
а tumblers, bowls, candlesticks, candle cups (for 
cus m pied wines), loving cups, platters, раа а 
ka Y boxes, sugar bowls, cream pitchers, coffee an 
Pots, saltcellars, and baptismal basins. 
Rie the greatest of the colonial silversmiths was 
ull (1624-1683) of Boston. He designed and mint- 
010 for Massachusetts Bay colony. Hull was also 
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as Leap in the militia, a shipowner, merchant, member 
ound eee and church deacon. He also 

1 ain such famous apprentices as Edward 
Winslow and Jeremiah Dummer in the shop which he 
ran from 1641 to 1683. Another famous Boston silver. 
smith was John cr ind had Paul Revere's father 
as an apprentice. Paul Revere himself was also appren- 
ticed to Coney, and later became a well-known silver- 
smith, woodcarver, bell and cannon caster, and engraver 

Brassware was also made into many attractive articles 
which were widely used. Heavy brass knockers were 
used on nearly all colonial doors. ‘These were made in 
many shapes, such as lions’ heads and spread eagles 
Other brass articles widely used were candlesticks, and- 
irons, curtain rings, bowls, mugs, warming pans, knobs, 
casters, and feet and claws for the ends of furniture legs. 

Clocks and Watches. Clocks and watches were scarce 
in early colonial days. Most people told the time by 
the sun or a sundial set up in the yard. Indoors the 
hourglass was used to record the time. Most time- 
pieces were imported, but soon after 1700 clocks were 
made in America by blacksmiths and skilled artisans. 
At first the works were made of wood, but metal ones 
came into use later. Tall grandfather clocks were 
popular. Other favorites were the banjo clock, which 
got its name from its shape, and the cuckoo clock. 
Other small clocks were made to hang on the wall or 
stand on a table, mantelpiece, or shelf. Among famous 
colonial clockmakers were Ebenezer Parmele and Ben- 
jamin Cheney. Well-to-do men carried large silver 
watches in their vest pockets. 

Mirrors. Most of the mirrors used in early colonial 
days were made of polished metal, but glass mirrors be- 
came fairly common in the 1700's. When the glass was 
imported it was usually sent in small panes to avoid 
breakage and payment of high duty. Frames were made 
of wood — olive or oak — or metal, and were often 
highly carved or molded into fancy shapes. 

Needlework. After the first hard years had passed, 
colonial women spent as much time as possible at their 
needlework. Every girl was expected to know how to 
hem, stitch, darn, and embroider, At an early age, she 
also learned to make samplers. These were made of 
strong canvas, and embroidered (often cross-stitched) in 
colored silks and yarns. Trees, birds, flowers, fruits, 
animals, and the alphabet were favorite designs. 
Usually the sampler carried the name of the maker, the 
date of her birth, and the date it was finished. Making 
patchwork quilts was especially popular, and emma 
teresting patterns were created. When the quilts ! m 
been pieced, the neighbor women were usually үн ч 
to help do the final stitching and enjoy a feast. ч 
quilting bees, or parties, were popular among farm = 
city women long after the colonial period. irs " 
coverlets were woven in different patterns and | a 
such names as “orange peel,” “bachelor’s fancy,” “rose 
i ? and "girl's love.” g 
Sa er Mul died used was usually spun in ex 
home and dyed with leaves, roots, and berries from the 
woods. Colonial women used heavy thread and IN 
weave brightly colored carpets on their looms. ed : 
rugs, which are still popular, were made MCA 0 
bright colors and decorated with gay designs. but Hoor 
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Today, artists "borrow" 


COLONIAL ARTS AND CRAFTS 
Bottles Made by Colonial Glass Blowers, top, are highly 
prized by collectors today. They were made in a great variety 
of shapes, sizes, and colors. Many museums exhibit them. 

Colonial Women Made Handwoven Coverlets, above. 


from these beautiful and original designs. 


The Charm of This Doorway, above, lies in its simple design. 
Note the glass eyehóles for seeing who їз at the door. à Н 
Homemade Candlestick, lower lef, was made of pee 
in a block of wood. Lamps filled with whale oil, below, W 


i ighting in more prosperous houses. 
осие дед »n-Pix: New England Council 
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Will cost but little. 
i eling up the hiiloF е 

dnd they make ^ 
The weak and weary —— 
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Colonial Clocks, obove, were so well 

made that some of them still run. 

Girls Learned to Make Samplers, 

left, by cross-stitching designs, mottoes, | 

and patterns on coarse convas. 
Brown fn 


Fine Tableware, right, was of silver and pewter. From left to right are а 
pewter teapo! designed by William Will in 1770, a pewter tankard made by 
Samuel Casey in the 1700's, and a silver beaker made by Jacob Boelen in 1683: 
The Betty Lamp, lower left, burned whale oil. So did the hand lanterns, 
lower right, which the colonists carried when they went out at night. 

> England Couneil 
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coverings were not widely used in most colonial homes. 


Self-Government and Union 


Politically, there were three types of English colonies: 
the charter, or corporate, colony, which was founded on 
land granted to a company and governed by it; the 
royal colony, under the rule of the English king; and 
the proprietary colony, which was owned and controlled 
by one or more persons. In most cases, the corporate 
and proprietary groups later became royal colonies. In 
the corporate colonies of Rhode Island and Con- 
necticut, the people elected their own governors and 
ruled themselves without interference from the home- 
land throughout the colonial period. In the early days 
at Plymouth, the Pilgrims were ruled by “officers of 
their own choosing” as they had agreed to in the famous 
Mayflower Compact, which they had drawn up while 
still at sea. In 1691 their colony became part of the 
royal province of Massachusetts Bay. 

Except for Rhode Island, Connecticut, and Plymouth, 
none of the early colonies allowed settlers to take 
much part in government. A governor and council were 
chosen by the king, company, or proprietor, and had 
complete control over government. Later the people 
forced their rulers to grant them some degree of self- 
government, usually by means of a two-house legis- 
lature. The first such legislature was the House of 
Burgesses, which opened in Jamestown, Va., in 1619. 
The governor could veto any law the House made. 

Even after the colonists had gained some part in their 
own government, only a few of them could vote. Only 
people who owned property could vote. In some 
colonies voters had to belong to a certain church. Ten- 
ant farmers, wage workers in the towns, indentured 
servants, Negro slaves, and women could not vote. 

Maintaining Law and Order. County courts and 
sheriffs were the chief law-enforcing agencies in the 
southern and middle colonies. In New England, court 
decisions were carried out by the town officials. Crim- 
inals were severely punished in public. Anyone caught 
criticizing the government was likely to have his ears 
cut off. A drunkard had a large “D” burned into his 
forehead. The mark stayed with him the rest of his 
life. Almost every village had its whipping post, stocks, 
and pillory (see Stocks; WHIPPING Posr), 

Disputes Among the Colonies. At first, the English 
colonies quarreled often among themselvesoverreligious 
differences and boundary disputes. Protestant Virginia, 
for example, disliked its Catholic neighbor, Maryland, 
and the two had many arguments. In New England the 
smaller colonies of Plymouth, New Haven, and Con- 
necticut were in constant fear of the powerful Mas- 
sachusetts Bay Colony, which kept growing and threat- 
ened their territories. The smaller colonies finally united 
with Massachusetts to form the New England Con- 
federation, which lasted from 1643 to 1684 (scc New 
ENGLAND CONFEDERATION). The purpose of the con- 
federation was to keep Massachusetts from taking more 
land, and to present a united front against the Indians 
French, and Dutch. Another colonial quarrel arose 
when Massachusetts claimed New Hampshire in 1639. 
The dispute was settled forty years later when the King 
of England declared New Hampshire a royal province. 
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After similar quarrels, Maine was finally added 
Massachusetts in 1691. : v 
As more colonists arrived from Europe, they found te 
lands along the ocean already occupied. This was 
pecially true in the South, where great plantats 
had developed. The newcomers were unable to оаа 
land or compete with slave labor, and so they 
westward. The Scotch-Irish and Germans were leaden og 
this movement. The colonies fought among thems 
over frontier land. Some, especially Virginia, mue 
chusetts, and Connecticut. held grants which said they 
territory extended to the Pacific. Connecticut aged 
that its charter gave it possession of western Penne 
sylvania, and struggled with the Quaker colony foe 


control of the area until the claim was Settled for 
Pennsylvania late in the 1 700°. Virginia was jealous of 
the other colonies’ activities in the Ohio country, and 


made grants which dis ed with those that Pen 
Sylvania and Maryland issued. Other quarrels arose 
when New Hampshire and New York both made grants 
in the area of present-day Vermont. 

Several leaders proposed plans for uniting the 
colonies. Among these was Benjamin Franklin’s famous 
Albany Plan of 1754 (see ALBANY CONGRESS). But the 
colonies refused to give up to a central government 
their power over taxation and their control of westem 
lands. The colonies gradually grew closer together be 
cause they all feared the Indians and the French. 

Beginnings of Colonia! Rivalry. Most of the Bum 
pean nations encouraged their subjects to settle im 
America so that they could reduce their surplus popula- 
tions and rid themselves of large numbers of unem- 
ployed. In this way they could cut down government 
expenses for relief of the poor and also help to improve 
the standard of living of who remained at home, 
Practically everybody in those days believed that à 
country had to be entirely independent of all others to 
be a great nation. Leading European governments 
were eager to find new markets and sources of raw 
materials among their own subjects. For this reason, 


they wanted to establish colonies which would d 
surplus manufactures in return for raw шаш 
the mother country needed. The Dutch founded ? 


Netherland (later New York) in 1624, and the we 
established New Sweden (later Delaware) in 1638. s 
English encouraged the settlement of the qu 
the 1660’s and 1670's in the hope that the со od 
would supply England with silk, wine; olives, E a 
currants, and almonds, The French Governmen pes 
hoping to increase its trade when it urged А. 
and traders to expand in Canada from Quebec, 
gain control of the rich American fur trade. ahead 
Many countries founded colonies just to keep home 
of other nations. Georgia was settled in 1733 a B 
for jailed debtors and paupers. But its chie E fed 
was to keep the Spaniards from moving по E 0 
Florida into English territory. The Frenc stems 
check English influence among the e. posts 
dians by building a line of forts and ча 2 
along the Great Lakes and in the Illinois Coun | and 
Spaniards settled St. Augustine, Fla. in үр Prelit 
Santa Fe, N.M., in 1609, chiefly to keep te 
and French from spreading. (^ send out 
European Pon tins could not afford ion 0 
colonists, and so they encouraged the organ 


PUNISHING WRONGDOERS 
The Ducking Stool, top, was brought from England in the 
1600's and used for punishing gossips and scolds. The offending 
woman was ducked in the pond several times. 

A Woman Accused of Being a Witch, above, huris a 
book at her tormentors. Witchcraft charges were common. 


Lashi 
ا‎ at the Public Whipping Post, above, 
common punishment for some crimes. 


The 4 
овы, right, were often used to punish 
5 and other offenders. Their hands, legs, 


And someti 
imes heads den 
TamMeworl | ee i. : wore held by те Woo! 
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private companies for that purpose. The London Com- 
pany, which settled Jamestown, was granted a large 
tract of land and special trading privileges in that area 
when it received its charter from the English king in 
1606. Special privileges also were given to the Plymouth 
Company, which was established in the same year; to 
the London merchant company which paid for the 
founding of the Pilgrim colony in America; and to the 
Massachusetts Bay Company, which carried out the 
Puritan settlement of Massachusetts. 

The Netherlands chartered the private Dutch West 
India Company in 1621 to promote Dutch colonization 
in the New World, and gave the company all rights to 
Dutch trade in North America for a period of twenty- 
four years. The King of Sweden chartered the South 
Company in 1637. This company was responsible for 
Swedish settlement in the Delaware River Valley. The 
French chartered such companies as the Hundred As- 
sociates (1628), and granted them all rights to a certain 
part of the American fur trade forever. With such goy- 
ernment encouragement, the merchant-capitalists of 
Europe paid most of the cost of settling the colonies. 

The Struggle for North America. There were so many 
quarrels among the nations who were trying to get pos- 
session of the New World that the colonies were in a 
state of constant confusion. To the south was the 
Spanish settlement of St. Augustine, but the Spaniards 
busied themselves chiefly in Central and South America, 
and so they had very little trouble with England, 
France, Sweden, and The Netherlands. But these four 
nations were all seeking to control the same territory. 
Sweden was driven from North America when the 
Dutch captured its trading forts along the Delaware 
River in 1655. The Dutch, in turn, lost their New 
Netherland colony to the English in 1664. The English 
renamed the colony New York. Thus England and 
France were left to fight for control of the continent. 
From the beginning there was trouble because both 
nations wanted to control the rich fur trade and get 
possession of the Atlantic fisheries. Wars began in 
1689, and were fought off and on until 1763. After the 
last war, France gave up all North American territory, 
except two small fishing islands off the coast of Canada. 

Union and Freedom. During the wars against the 
French, Eng and had made many of the colonists angry 
by increasing their taxes to pay the costs of the wars, It 
also had cut down colonial trade and attempted to 
interfere with self-government. The colonies finally 
revolted and united to fight the Revolutionary War. In 
1783 England signed a treaty of peace. It acknowledged 
the independence of the thirteen colonies which had 
combined to form a new nation —the United States of 
America. Т. WALTER Jounson 

Related Articles. See the list of Colonists and Colonial 


Leaders in the BIOGRAPHY i 
section of the READING AND 
Srupy Gums. Sce also the following articles: 
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‘olonies, American Маззасһи: 
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No. Indies Mayflower CE 9 
В пу New England 
Flag (color Pictures, Flags GO гено 

їп Атегїсап Нїзїогу) Patroon System 
House of Burgesses Plymouth Colony 
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(Colonial Days) School (piet Dani 
Freedom of the Press (picture) Colonlal e 


RELIGION 
Great Awakening Puritan 
Pilgrim Thanksgiving Der 
Way or LIFE 
Blue Laws Pioneer Life Town 5s 
Doll (Colonial Dolls) Shelter (Pioneer and Witcher 
Georgian Architecture Colonial Shelter) 
UNCLASSIFIED 
Bacon’s Rebellion indian Wars United States 
Claiborne’s Rebellion Mayflower History of 
French and Indian Wars Shot Tower Williamsburg 


Oviline 


1. Why the Colonists Came 
A. Freedom of C. Economic Freedom 
Worship D. Other Reasons for Coming 
B. Missionaries 
Il. Living Together in the New World 
A. Attitude of the Indians E. Indentured 
B. Classes of Colonists Servants 
C. Colonial Aristocracy F. Slaves 
D. Freeholders G. Colonial Women. 
Ill. Home Life and Customs 
A. Homes of New E. Family Life 
England F. Food and Drink 
B. Homes of thc G. How Early Americans 


Middle Colonics Dressed 
C. Southern Homes H. Recreation and Fun 
D. Colonial Furniture I. Health 


IV. Church and School 
V. Travel and Communication 
A. Travel B. Taverns 
VI. Life in Town and Country 
A. New England Farm Life 
B. Farming in the Middle 
Colonies 
VII. Industry and Trade 
A. Fishing and Whaling 
B. Lumbering and 
Shipbuilding 
C. Ironmaking 
D. Other Industries 
VIII. Colonial Arts and Crafis 
A. Furniture 
B. Glassware 
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IX. Self-Government and Union 


C. Communication 


C. Plantation Life 
D. Town Lifc 


E. Domestic Commerce 

F. Foreign Trade 

С. Money and Money 
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D. Clocks and Watches 
E. Mirrors 
F. Needlework 


D. The Struggle 


A. Maintaining Law and Order ih 
B. Disputes Among the je 
Colonies Н d 
C. Beginnings of Colonial E. UB 
Rivalry 
Questions UR 
Т ife- 
Who treated the Indians so well that during his 


А ? 
time not опе of his colonists was killed by a 
How did the colonists make dye for 201 
What group of colonists first used ue 2 
What games played by colonial childr 
played by children today? :stmas?. 
Why did the Puritans not celebrate Сы ? 
What is a hornbook, and why was it 89 
What was the first colonial newspaper: plished? 
In what colony was the first post oe 
What colonial city first installed street. 18 
What was the “three-cornered trade”! 
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es LONIAL NATIONAL HISTORICAL PARK. Scc 
Со, NAL Park (Historical Parks). 

LONIES, AMERICAN, Thirteen of the North 
CR colonies of Great Britain fought the Revolu- 
am d War to win their independence from European 
the U . These colonies developed into the first states of 

ates ien States of America. The colonies, with the 
inus their first permanent white settlement, Were: 
Nese 1607; New Jersey, 1618; Massachusetts, 1620; 
1633. ampshire, 1623; New York, 1624; Connecticut, 

; Maryland, 1634; Rhode Island, 1636; Delaware; 
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1638; Pennsylvania, 1643; North Carolina, about 
1653; South Carolina, 1670; and Georgia, 1733 

These settlements grew out of a long period of British 
expansion that began with the development of British 
commercial activities in the 1500's. The British colonies 
in North America differed greatly from those of France 
and Spain. France and Spain wanted to exploit the 
Tesources and new land of North America and convert 
the Indians to Roman Catholicism. But the British 
colonies were true settlements, with colonists who came 
to make a new start in life, rear their families, and 
establish permanent homes. Some of these colonists 
came in search of religious freedom, but most wanted 
to improve their fortunes. 

The 13 colonies varied greatly from each other in 
their background, purpose, and form of government. 
The British government established some of the colonies. 
Others were founded by philanthropists, and still others 
were established by private individuals or trading com- 
panies seeking profit. But all except New York and 
Delaware were English in origin, and all were under 
British control until the separation of the colonics from 
Great Britain in 1776. 

See also the History sections of the articles on the 
states mentioned above, such as Connecricur (History). 
See also COLONIAL LIFE IN America; UNITED STATES, 
Нвтовү oF (The Thirteen Colonies), 

COLONNADE. Scc ARCHITECTURE (Terms). 

COLONY. See Anmar (Animals That Live Together); 
Anr (The Ant Colony); Bre (The Honeybee Colony). 

COLONY is a settlement established by people out- 
side their native land, and ruled by the mother country. 
Nations establish colonies to find more room in which 
people can live, or to increase trade by providing a 
market for manufactured goods. Colonies often supply 
the mother country with foodstuffs and raw materials. 

Climate has often decided how a colony develops. 
Temperate lands have attracted large numbers of colo- 
nists who have pushed out the inhabitants of the region. 
This occurred in the settlement of North America, 
where the new settlers drove the Indians farther and 
farther westward. Only a few colonists have left their 
native lands to settle in areas where the climate was 
either very hot or very cold. These few, instead of push- 
ing out the inhabitants, took control of the colonized 
territory. The Belgians did this when they established 
colonies in the Belgian Congo. 

Some colonies eventually become independent of the 
mother country. This happened when America broke 
away from England and became the United States. 
Canada, Australia, New Zealand, and India once 
were British colonies, but now are self-governed states 
within the British Commonwealth. Many former 
colonies of nations defeated in World Wars I and II 
have become United Nations trust territories. 

Related Articles in Wonrp Book include: 

British Commonwealth Governor General 

of Nations Great Britain —— 
Colonies, American (The Growing Empire) 
Crown Colony Latin America (Colonization) 
France (French Portugal (Overseas Provinces) 

Community) Trust Territory 

COLONY, PENAL. Sce PENAL COLONY. 

COLOPHON. See Boox (Parts of a Book). 
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COLOR is what the eye sees 
when light strikes it. Every- 
thing in the world has color. 
Green light is reflected to our 
eyes when we see grass. The 
light reflected from a bus 
may be blue, or perhaps 
yellow. An apple may reflect 
red light to our eyes. Even a distant star may twinkle 
blue, or red, or yellow. 

But these are only a few of the colors in the world. 
The human eye can see a million or more different 
colors. Colors are caused by different kinds of light. All 
these many kinds of light are found together in white 
light. We can get white light from electric lamps, but 
the whitest and brightest source of light for our use is 
the sun. All the colors in the world come to us every day 
in rays of sunlight. And we can work real magic with 
colors here on earth. 


The Modern Use of Color 


Color has never before been used so widely and in 
such important ways as it is today. Color is everywhere 
a part of modern life. Its beauty can be seen, brighter 
than ever before, in our homes, in theaters, in books and 
magazines, in photographs, and in movies. The soft, 
colored light from stained-glass windows helps provide 
an atmosphere of reverence and meditation in churches, 
Color is important in advertising and selling, where it 
is used to make merchandise, packages, and advertis- 
Ing messages attractive. 

Effects of Color. Color has a great effect upon human 
life. Warm colors tend to be exciting. They increase 
blood pressure and pulse rate. Cool colors tend to be 
quieting. They reduce blood pressure and pulse rate. 

Color and brightness have much influence upon the 
€yes and body. If you abuse your cyes, you may quickly 
feel worn out, get a headache, and be less able to work, 

The tiny muscles that open and close the pupil of the 
eye are strained if there is glaring light or if there is con- 
trast, such as a great difference between light walls and 
dark floors in a room. This Strain causes discomfort and 
lessens а person's ability to read or to work. We can 
control light by making it even and smooth throughout 
а room. And we can control color by avoiding great 
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extremes in light and dark. By controlling light эш 
color, we improve human cfficiency and make people 
happier and more contented. 4 

Functional Color. Within recent years a new scienee 
of color has been developed. It is called functional cole 
Scientists rather than artisis have studied the effects of 
color on vision and emotion, on human efficiency and 
safety. They have worked out new and important uses 
for color because it is so їтїрогїапї in our daily lives 
Color is more than just “beautiful” or “appealing.” It 
affects us in many ways—both physically and emotion. 
ally. It can make us tired or refreshed, sad or happy, ill 
at ease or comfortable. 

Homes can be decorated to suit the personalities of 
the people in them. Warm shades are often used in liv- 
ing rooms because they suggest sociability. Cool shades 
have a quieting effect and are suitable for study areas 
Bright circus colors relieve monotony and make a 
kitchen cheerful. Certain colors and tints affect the ap 
petite, so the dining room and breakfast nook can be 
painted or papered with this in mind. 

Functional color is used in hospitals. In the operat- 
ing room, walls are frequently covered with blue-green 
tile or glass. This color is easier on the eyes because it 
relieves glare and lessens contrasts. 

Warm colors may be used in rooms and wards where 
patients are recovering. Tints of pink, peach, and p 
cheer up the patient and help him want to get be 
Very sick patients, who have to stay in the hospital for 
a long time, may be kept in rooms painted a soft ue 
blue-green, or gray. These colors help them to fee 
relaxed and comfortable. х " 

In schoolrooms, pleasing colors are rapidly bs 
the place of drab buff and tan. Brighter tints Re 
more light and thus relieve eye strain. Control 0 pa 
and color makes the student less weary. He mae 
deed, learn more quickly and be in better healt 
more brightly colored rooms. r 

These uM ideas of color control are introduced i 
office buildings and factories. Black mat T 
: painted light gray. Ч6 e 
areas may be painted p 
ivory to make them an 
to see. Dangerous | b 
may be painted a es 
color to warn the "d ү 

For safety, a certain @ : 
or code is followed. 1 

1 lor to sets 
low, the easiest co ae 
is used to mark ue 
called strieagaim t pit 
such as the edges ans 
forms and pits, e out 
and parts that we 
and may cause Quo. | 
stumble or bump his 


Red and White stand out as 
colors for a stop sign. Red is 
traditionally a danger signal. 
The red and white combination 
is easy to see and identify. 


js used for what are called acute hazards. These C O LO R F O R S A F E T Y 
dangerous electrical wires and hot pipes, and 
aw blades, gears, and rollers which could 
æ serious injury. Red is used to identify fire extin- 


rs so they can be located quickly. Green is used FIRE PROTECTION RED 
а aid equipment, medicine cabinets, stretchers, 
as masks. Blue paint is put on switch boxes and location of fro- 


Protection equipment 


| levers to remind the worker to be careful. Pur- 
1 «d to mark the dangers of atomic radiation, which 
n cause serious burns. 

[ту this experiment to see how color can be used to 


„десі heat. Take two pieces of white cardboard and 
айм one of them black with India ink. In the center 
each card place a few drops of melted wax from a 
ndle. Now hold the black and white squares over an SAFETY GREEN 
clight bulb. The wax on the black square will indicates location of 
пех almost at once, while the wax on the white square first-aid equipment 


will take much longer. This is because black absorbs 
the heat from the 1 and immediately softens the wax. 
Colored glasses arc often worn to reduce glare if the 
day is bright outside. Red, amber, and green lights 
direct traffic. White or yellow stripes mark off traffic 
lanes on streets апа highways. Black letters on yellow 
road and street signs quickly catch the eye. Chain stores HIGH VISIBILITY YELLOW 
can be recognized at a glance by the colors of their marks stumbling, falling, 
fronts. Color is used for filing systems, maps, fire plugs, strike-agoinst hazards 
playing cards, poison labels, railroad signals, and doz- 
ens of other things, to make seeing easier. 


The Nature of Color 


Color comes from light. We can understand much 
about color when we learn something about light. The 
scientist tells us that light is one form of radiant energy. TRAFFIC WHITE 
Other forms are heat, X rays, radio waves, and electric k 
current, All forms of radiant energy are closely related. $ dE prse le) 
Fach is produced by electromagnetic waves. The various PN 4 
forms of radiant ene 


differ only in the length of the 
wave. We need spe instruments to “tune їп” some 
waves of radiant energy, such as radio waves, The eye is 
sensitive to waves of certain other lengths. We are able 
to see waves as color. All the colors we are able to 
see make up the visible spectrum. Other forms of energy 
that have longer or hone waves also belong to the ALERT ORANGE 
Spectrum, but are invisible. See Licur (color pictures, warns of danger, and 
Uses of Electromagnetic Waves). equipment that might 
_ Ancient man had many ideas about the nature of cut, crush, or injure 
light and color. None of these ideas was correct. But in 
1666 a great English scientist named Sir Isaac Newton 
made а surprising discovery. He was trying to make a 
ү telescope when he noted that a beam of sunlight 
“ining through a prism formed a band of color like a 
rainbow, He came to believe that sunlight contained all 


PRECAUTION BLUE 


the colors, The prism merely separated them. See marks = a 
‘cut (color picture. Spe 4 ] nalysis). operating levers, onc, 
( picture, Spectrum and Spectrum Analy: ) machinery under repair 


ы чш to Newton, the colors in sunlight were 
<? ange, yellow, green, blue, indigo, and violet. 
dn first arranged the colors into a circle. He ex- 
ing th his theory about the colors in sunlight by say- 
Ме at light contained tiny, spinning particles, ч 
red Reed moved in a straight line. The m ol 
ish " large, the atoms of violet were small. The ang 
0 a Robert Hooke and the Dutch physicis 
Men ie Huygens believed that light traveled in Mae 
тед Sued about these theories for over 150 years. 
Out that each of the theories was partly correct. 


ATOMIC PURPLE 


marks radiation hazard 


COLOR 


Light and color are made up of energy waves. These 
energy waves travel at the amazing speed of 186,282 
miles a second. The waves of red light are the longest 


Beam of sunlight 


Glass prism 


A Ray of Sunlight Splits Apart into rays of its various colors 
when it passes through a glass prism. The resulting rainbow or 
color band is known as the visible spectrum. 


light waves we can see, yet they are so short that 33,000 
of them in a single line measure only one inch. The 
waves of violet light are the shortest light waves we can 
see. They measure 67,000 to the inch. Both red and vio- 
let waves travel at the same speed, just as a man and a 
boy may walk hand in hand and both cover the same 
distance in the same time, one taking long steps and 
the other short ones. 


How Colors Are Produced 


Pigments. Colors in nature are produced in many 
strange and different ways. Most of the common colors 
we see are made up of pigments or dyes. Many of the 
substances found in nature owe their colors to pigment. 

For some pigments we may use earth colors—browns, 
yellows, and dull reds—from clays. Sometimes the 
clays are burned to get richer and deeper shades, White 
pigment is made from chalk, lime, or gypsum. Colors 
also are obtained from minerals such as cobalt, copper, 
lead, and iron. 

In early times, pigment was made from natural ma- 
terials. Some pigments came from plants. Red was ob- 
tained from madder roots and the bark of birch trees. 
Yellow came from tree sap, blue from elderberries and 
the roots of the iris plant, purple from plums and dande- 
lion roots, and brown from walnut husks and oak bark, 
Other colors came from crabapple, plum, and pear 
leaves. In colonial days in America, indigo was a ma- 
jor crop of farmers in the South because a deep-blue 
dye was made from this plant. 

Animals were also a source for color pigments. Red 
came from the dried and ground bodies of certain in- 
sects. Sepia came from the inkbag of the cuttlefish. 
Crushed snails produced a deep purple, Blue was made 
by burning wood and ox blood together. ‘The finest 
blacks were made by burning ivory and the teeth and 
bones of animals. 

Many pigments and dyes are still made from such 
natural materials as clay, bark, and insects, But today 
pigments are produced in much larger quantities in 
chemical plants. 

Science can make colors in entirely new ways. For 
example, many colors are made from coal tar, The first 
of the coal-tar, or aniline, colors was discovered in 1856 
by William Perkin, an English chemist who was only 
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eighteen years old. Before Perkin’s 
was only a waste product left over in manufactur | 
from coal. Perkin’s first aniline dye Was a rich 5 
Later he produced crimson. Thousands of Color 
pounds have since been created from coa] tar, ax 
hydrogen, sulfur, and a good many other chemia 
See Dyes AND DYEING, 

Pigments and dyes have color because they reflect, 
transmit,only certain colors апа absorb others, Tis 
Steen, plus some ун. 


discovery. | 


green pigment will reflect mostly 
low and blue; it will absorb red and violet. 

Other Ways Color Is Produced. The blue of the dyi 
caused by what is called the scattering of light. Моше 
in the air scatters the bluc rays in sunlight more than й 
does the red rays. 

Tiny drops of water in the air produce the Tainbow 
in the sky when the sun happens to shine during a rain. 
fall. These drops of water act like tiny prisms and break 
up the rays of sunlight into a beautiful band of colos 
See RAINBOW. 

Very thin films of liquid also produce color, You can 
see many beautiful colors in a soap bubble or where ol 
has been spilled on water. Many of the colors on the 
wings of insects and the feathers of birds, in motheraf 
pearl and the opal, are not due to pigments, Instead, 
they result from ways in which light is split apart. They 
may be caused by fine grooves or screens in certain sub- 
stances which take the rays of sunlight, break them up, 


Image, se" ме | 
An Interesting Illusion Is the After-Im of plain 
you look at color for a long time. Place а ar plack cross 
paper next to this picture. Stare at the sma hite pape? 
thirty seconds, Then when you look at the wi 
will see Abraham Lincoln in natural colors! 


: Пом, gie?» 
and send them back to the viewer as red, Yê 


ble rays of light into colors we can ed 
are sometimes used on lighted billboards. 


COLOR IN LIGHT 


COMBINED GIVE 
WHITE 


Colors used for li are mixed differently 
from those used for paints and pigments, The 
primary colors of t are blue, green, and 
yellow-red. These col combined make up 
white light. Blue and yellow-red light when 
mixed together violet light. Blue апа 
green give blue n light. Green and 
yellow-red co e to give yellow light. 


De Prism breaks ор of white The Green Filter absorbs both the red The Blue Filter stops ку дисә» о 
‘ght into bands of red, ind blue. and the blue light. Only the green light the green and red rire ka e blue 
ted filter stops ай is able to pass through the filter. light passes through the Ыше filter. 


The 


Filter absorb all 
| d filter A Blue and a Yellow b 
“ш Kerk Ms Stops the passage A Orson. Filter pee EA of the light. The yellow apenas light; the 
ited, produc | тө panaan blue filter absorbs red and green. 
O, mi green light, These stop ager 
(Oed, produce yellow various colors in white light. 
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THE COLOR WHEEL 


All major colors are shown in the outer circle. 
The grayed colors in the inner circle are 


Primary Colors 


Blue Yellow Red 


Primary colors are the sources of all other 
colors, They are blue, yellow, and red. Print- 
ers use slightly different primary colors, 


Legibility of Color. The letters on the left 
are easy to read, because of the color соп. 
trast. The letters in the center panel are not 
so easy to read, because the colors clash. 
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Color Triads are another} 
in which colors аге used log 
-ffectively to achieve harm 


made by mixing colors that are directly op- 
posite each other in the outer color circle. 


Binary Colors Tint and Shade 


Green Violet Orange 


0 
A shade (at left) is darker ar 
color (center), which is bright. Ati 

is lighter than natural color. 


E Color Valve 
Color Intensity 


eee 
Color Value gi ant 
ki 


Color value (vertical blocks) E es 
between light and dark. Colo m 
zontal) is the brightness or 


Binary colors are made by mixing two pri- 
mary colors. Green, orange, and violet are 
binary colors used in color printing. 


The edges of the letters seem to vibrate when 
we look at them closely, The panel on the 
right is not as legible as the one on the left, 
because there is not enough color contrast, 


he dift! 


gra yness о 


сав store up light and give it out later, in darkness. 
‚ chemicals glow by themselves, and are used to 
luminous markings on watch dials. Still others 
colors when light strikes them at night. 
are coated with these chemicals. See 
FLUORESCENT Lamp, 


‚ out glowir 
Some road sig 
FLUORESCENCE ; 


Color Vision 


Science docs not know too much about how the 
human eye secs color when light strikes the retina. The 
reina is the membrane in the eye that is sensitive to 
light and on which the lens forms an image. The retina 
in the eye corresponds to the film in a camera. Perhaps, 
when light strikes the eye, chemical change occurs in 
the light-sensitive liquid that covers the retina. The 
liquid stimula nerves and sends a message to the 
brain. Probabl the nerves of the retina are of different 
types and react to different colors. See Eye, 

The kinds of nerves called rods in the eye are on the 
outer part of the retina and react only to white. The 
kinds of nerves called cones are grouped in the center of 
the eye, and thcy alone see color. You can determine 
this for yourself in a simple experiment. Take small 
squares of colored paper, and mix them up so you won’t 
know which is which. Then, with your eyes focused 
straight ahead of you, pick up one of the paper squares 
and move it from the back of your head around to the 
side. You will be able to see the paper long before you 
can make sure what color it is. 

At night, when light is quite dim, only the rods of 
he eye are sensitive. Some dark night look at the col- 
огей squares and note how difficult it is to tell one color 
from another. 

The eye sees different types of colors, some solid or 
opaque like paint, others transparent like glass. Still 
others are luminous, iridescent, or metallic. All may be 
blue, but to your eye each will have a special quality. 
Color Illusions. The process of seeing color is filled 
with odd reactions called illusions, To see the so-called 
fight of colors, siare for about thirty seconds at a frosted 
ectric light bulb. (Never look directly at the sun, be- 
Cause you may harm your eyes.) Now close your eyes 
nd you will sce a colored dot that fades gradually from 
one color to another—green, yellow, orange, red, pur- 
ple, blue. An equally interesting illusion is found in the 
after-image. Stare at a small area of a bright color for 
about a minute and then look at a plain white surface. 

You will see a faint image, but in a totally different 
color. After looking at red you will see blue-green. After 
looking at yellow you will see blue. After looking at 
green you will see purple-red. 


е 


Eg 


Background Makes a Difference in the appearance of color. 
е two arrows shown below are the same tone of gray, but the 
one on black seems to be lighter than the one on white. 


COLOR 


Patches of light colors will seem to be larger than 
those of dark colors. This is bec ause brightness is more 
stimulating than darkness. When a bright image strikes 
the nerves of your eye, it tends to spread out like a drop 


of water on blotting paper. 


Bright colors appear brighter on a dark background, 
and dark colors appear still darker on a bright back- 


ground. A gray arrow shown on a white 


looks darker than a атау ar- 
row exactly like it shown 
on a black background. 
Light-gray dots on a scale 
of gray steps from white to 
black will appear to change 
in darkness from one step 
to another. 

When blue rays of light 
enter your сус, they bend 
sharply and are focused at 
a point in front of the reti- 
na. Red colors are bent less, 
and focus at a point be- 
hind the blue rays. There- 


background 


The Eye Cannot Focus red 
and blue ot the some time. 
That is why these lines т 
to glisten and vibrate if you 


stare at them awhile, 
fore the human eye cannot 


focus red and blue at the same time, to form one image. 
Looking at alternate red and blue bands, or lines, will 
tend to “hurt” your eyes and make the colors glisten 
and vibrate. 

Perhaps the most interesting of all illusions is to see 
colors where no colors actually exist. Narrow black 


Benham's Disk is a simple 
device which you can use to 
create an amazing color il- 
lusion. Draw it with black ink 
on a white card os described 
in the text. Stick а ріп 
through the center, hold the 
disk under an electric light, 
and spin it in either direc- 
tion. You will then see differ- 
ent colors where only black 
and white exist. 


lines, placed close together, seem to have iridescent 
color when you stare at them for a period of time. You 
will also see a colorful after-image. C. E. Benham de- 
vised a famous illusion in 1894. In it colors may be 
seen by spinning a specially designed black and white 
disk. Using black India ink on white cardboard, you 
can make the disk (as illustrated) about four or five 
inches in diameter. Be sure you use your compass with 
care so that the curved lines will not “wiggle” when 
you spin the disk. Put a pin in the exact center and 
hold the disk under an electric light. When you spin it 
slowly to the right, the inner rings will be red and the 
outer rings blue. Spin it to the left, and the order of the 
colors will be the opposite. See OPTICAL ILLUSION. 
How Colors Are Organized 

Men have worked out dozens of color charts and other 
methods of organizing colors. Most of these charts show 
that there are three dimensions to color. 

First of all, everything seen by the eye has a color. 
This includes both white and black. Black as a color, 
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for example, differs from total darkness or from what 
you “see” at night if you close your eyes tightly. Black 
is hard and definite. “Nothingness” is more like a gray- 
ish space or mist. If black were not a color, it would not 
form brown when you add it as а paint to orange. — 
Color Terms. The first term to know about color is 
hue. This term is used to describe colors like red, orange, 


Colors Can Be Shown in Three Dimensions. The hues 
гип around the equator. Light and dark values appear in 
vertical rows. Strong and weak chromas lie in horizontal rows. 
In this illustration, the chroma scale is shown for red only. In 
а complete color system, or color "tree," there is a chroma 
scale for each color on the equator. In addition, the different 
values of each color are shown in a series of vertical rows 
located between the gray center and equator. 


yellow, green, blue, and violet. In fact, hue is color. 
Red, for example, is a hue, but there may be hundreds 
of different reds. In a color system, hues are usually 
placed in a band around the center or equator, as il- 
lustrated in the color picture above. 

The second term about color is value. Value is the 
apparent lightness—high value—or darkness—low 
value—of a color. Pink is a high value of red, and ma- 
roon is a low valuc. Values of color usually are placed 
on vertical up-and-down scales or charts. 

The third term is chroma, or intensity, the apparent 
purity or lack of grayness of a color. Vermilion is a color 
of high chroma. Rose is a soft color of weak chroma, 
because of its grayness. In color charts, chroma steps 
run out in horizontal rows. If you mixed steps of color 
between a pure red and a neutral gray of the same value, 
or lightness, you would have a series of chromas. 

Beautifully designed color systems, or color solids, 
have been worked out by Albert H. Munsell and Wil- 
helm Ostwald. At the top, or apex, is white, scaling 
down through neutral grays to black at the bottom, 
Around the equator are the pure hues. In all other 
areas are various values and chromas of the colors, 

Another way of organizing color is shown in a spe- 
cial triangle designed by Faber Birren, Here other sim- 
ple terms are indicated. Color variations take the natu- 
on, ч eo опе corner is the pure color or 
a Ba es с ш At the third corner is black. 

with white you get a tint, such 
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as pink or lavender. If you mix a pure color with | 
you get a shade, such as brown, maroon, or navy le 
mix black and white you get gray. If you mix all Pas 
—a pure color with black and with white—vo, . 
grayish tone, such as tan or rose. 

Primary Colors. Almost all colors can be 


‘YOU get à 


: pe Produced by 
proper mixture of three colors. These three colors ase 
known as primary colors. The accepted primaries i 


pigments are red, yellow, and blue, while the primary 
colors in lights are red, green, and blue. If you take ord. 
nary water colors or paints, you find that red and vell 
paints form orange. Red and blue paints form violet 
or purple. Blue and yellow paints form green. A mixture 
of red, yellow, and blue produces black. 

But if you take colored spotlights in a dark room and 
shine them on a white surface, here is what happens 
red and green lights shining together form yellow. Red 
and blue lights form a purplish red. Blue and green 
lights form a turquoise blue. АП three—red, green, and 
blue—shining on the same surface, form white. 

Color Reproduction. Systems of colored television 
make use of the red-green-blue primaries of light. Pri- 
maries of light are also used in printing reproduction. 
The engraver takes three photographs of a colored pic- 
ture or object, one through a red filter, one through a 
green filter, and one through a blue filter. The printing 
plate made from the red filter is used to print with blu 
ink. The plate made from the green filter is used to 
print with red ink. The plate made with the blue filter 
is used to print with yellow ink. Usually a fourth plate 
prints with black ink to strengthen the shadows and 
provide the neutral gray tones. 

The light primaries and the pigment primaries ate 
both used to reproduce the countless colored pictures we 
see in magazines, books, and posters. 


Color Harmony 


There is a great deal of pleasure in using color E 
drawings and paintings, in crafts, and in decoration. 
Color is something all persons love and enjoy. Some 
systems of color harmony arc very complicated. But 
simple rules and natural law: of color make the us of 
color harmony easy, and lead to appealing results. 

Study the color wheel on the accompanying color 
picture, Color in Paint and Pigment. It shows 12 pur 
hues with the following sequence, reading clockwise P 
the top: yellow, yellow-orange, orange, red-orange, 1% 
red-violet, violet, blue-violet, blue, blue-green; pes 
and yellow-green, Note the sketches to the right er 
wheel. They show how to find complementary ma 
near-complementary colors, and color triads. WU 
Sheet of white paper cut one straight strip an hes 
triangles like those shown in the three small eae 
but large enough to fit the color wheel. Then p 
the strip or either triangle on the whecl. You ко ot 
these pieces of paper to find complementary C? 
triads other than those shown in the sketches. h or 

Newton’s spectrum extended from red ШОШ ht 
ange, yellow, green, bluc, indigo, into violet. de 
therefore, red and violet are at greatest ed to 
has long wave lengths and blue has short о ES 
the eye, red and violet seem to be related, ап ied pur 
brought together with red-violet (sometimes Са p orit 
ple) in between. Red-violet has no wave ү 
own but represents a blend of both red and blue 


Yellow, yellow-green, and yellow-orange are light 
Jog of high value. Blue-violet, red-violet, and violet 
k colors of low value. Blue-green and red-orange 
olors of medium value. 

те colors on the right side of the wheel, from yellow 
wdeviolet, are generally called warm colors. They 
ast sunlight and the flames of fire. The colors on the 
t side of the wheel, from yellow-green to violet, are 
lors as seen in nature, the sky, and water. 

xt to each other—such as yellow, 
orange—are called adjacent colors. 
ross from each other on the color 
wheel—such as yellow and violet, red-orange and blue- 
geen—are called of fostte or complementary colors. 

It seems to be a natural law of harmony for colors 

fall into four harmonious groups. First, all tints, 
iones, and shades of the same color look well together, 
Red harmonizes wit pink, maroon, and rose. Any one 
hue may safely be harmonized with various values and 
chromas of itself. 

Second, colors that are closely related seem to be 
pleasing. The hues of the rainbow, of course, run adja- 
ently through the spectrum. The colors of autumn 
blend through green, yellow-green, yellow, orange, 
brown, red, violet. The petal of a red rose will appear 
md-orange in highlight and red-violet in shadow. Iri- 
descence in a peacock feather and on the wings of some 
will blend (rom green to blue to violet. Clear 
water may appear green, blue-green, or blue at various 
depths. A yellow jonquil will show yellow-orange to- 
ward the center and yellow-green near the stem. These 
hue arrangements are all 
pleasing to the eye. 

The third principle. of 
olor harmony is to work 
with opposite colors, and 
nature produces finc cxam- 
ples. Blue or violet flowers 
often have orange or yel- 
lowcenters, Blue on butter- 
Mes or birds is often ac- 
companied by spots of 
orange. The underside of a 
tse leaf may be blue-green 
veined with red, The warm 
orange light of sunset on 
“ow casts blue shadows. 
^mbinations of opposite colors are striking to the eye. 
Eo principle of nature is to blend colors and 
ample T armoniously with one hue. Distance, ee 3 
mili ne a a purplish haze over all in view. The 
da т of sunset, the orange color of Indian sum- 
de es of night will bring all other colors in- 
е gained r m using water colors, the same effect Eu 
di. E ^ is done by making a drawing in We: 
Wash of so nen, when dry, coating it with a delicate 

Th me one tint. 3 
з oo Triangle. Other natural rules will kr 
ln 10, ven d the Birren color triangle. Te 
ming, p Well together and are the chief colors o 
a, 5. Ше hues are the colors of midsummer. Shades 


ас 
Wi the colors of fall. Grayed tones are the colors of 
nter, 


i. 


Colors which lie : 
ellow-orange, and 
Colors which lie 


insects 


Brightest Color to the eye 
seems to be a vivid red- 
orange. This brilliant hue is 
exciting and therefore at- 
tracts people's attention. 


On А 5 
line а the triangle, any colors connected by a straight 
50 80 well together. Pure hues harmonize with 


COLOR 


Шив and white. Pure hues also are pleasing with shades 
and black, or with tones and gray. Other harmonies arc 
found with combinations of tint, tone, and black; also 
of shade, tone, and white 


The Human Side of Color 


People seem to like color because of some deep in- 
stinct or love within them. Surely, color is one of the 


Color Triangle designed by Faber Birren classifies all color 
sensations in seven forms, Mix pure color with white to get 
a tint; mix it with black and get a shade. Block and white 
make gray; black, white, and color produce с tone. 


easiest of all things to enjoy. Without education or spe- 
cial training, a person can find pleasure in merely look- 
ing at a rainbow or sunset, a natural wonder like the 
Grand Canyon, a tiny wildflower, or a colorful bird 
such as a peacock or a cardinal. ; 

From hundreds of tests it may be said that most 
persons—grown children, adults, people of all races 
and nationalities—like blue best, then other colors in 
the following order: red, green, violet, orange, and 
yellow. To appreciate in-between or unusual colors, 
such as turquoise, rose, chartreuse, beige, and tan, re- 
quires many years of familiarity with color. 

Color can have a strong emotional force. People are 
quite fond of it and see different meanings and moods in 
different hues. Most persons see red and red-orange as 
the colors of greatest excitement. Blue and blue-violet 
are colors that seem peaceful and subduing. Green and 
yellow-green are the most neutral and tranquil. Yellow 
is the most cheerful. е | 

Many words in the English language have mm ad 
because of color. We say that a person sees red when е : 
angry. Public documents used to be tied шс wit 
red tape, so when a person 1s delayed by d cusa 
or systems we say he is troubled by red tape. We $ 5 id 
days that are important in our own lives T re i A 
days because the dates of holidays are printed tn red tet- 
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ters on many calendars. The expression “Hes in the 
гей? means the person referred to is in debt. In book- 
keeping, the debits, or sums of money spent or owing, are 
entered in red ink. 

When a man is called yellow he is considered a cow- 
ard. There are green-eyed monsters, OF people green with 
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Your Emotions and 
Moods are influenced by dif- 
ferent colors. Most of us see 
red as an exciting color. 
Blue seems tranquil or peace- 
ful, while yellow is the most 
cheerful color. It is well 
to keep these facts in mind 
when selecting paper, paint, 
or draperies to decorate 
various rooms in the home. 


jealousy and envy. Who has not felt blue, or heard blue 
music? There are blue Mondays and bolts from the blue. 
You can be true blue, or experience something once in a 
blue moon. People are said to be white all the way through. 
There is blackmailing and blackballing. 

Color and the Senses. Of great interest are the curious 
ways in which colors are used to describe the other 
senses. According to scientists, most of our emotional 
experiences seem to be united. Nearly three hundred 
years ago Newton “saw” color in the music scale. To 
him the note C was red, D was orange, E was yellow, 
F green, G blue, A indigo, and B violet. Since then 
other people have “seen” colors in sounds. Liszt spoke 
of music as being pink or black. Beethoven called B 
minor the black key. Schubert wrote that E minor was 
like *unto a maiden robed in white and with a rose-red 
bow on her breast.” Wagner, in his fire music, tried to 
draw a picture of flickering red and yellow flames. 


People are quite fussy as to the sense of taste. Some 
hues seem appetizing, while others are not. The color 
that seem to some people to look “good enough to eat 
are bright red, orange, a soft yellow (like butter), a clear 
green (like lettuce), and tans and browns (like bread 
Perhaps the most unappetizing of all hues is yellow. 
green. Other colors that are not too appealing in food 
include gray, olive-green, and purple. People seldom 
eat anything blue, but this color scems to be pleasant 
and to make an ideal background for the display of 
foods. Tints like pink, peach, and pale green seem sweet, 
like candy or ice cream. 

To human noses, pink, lavender, pale yellow, and 
pale green seem to “smell” best. Yet, to the sense of 
touch, red seems definitely hot, orange and yellow are 
warm, green is cool, and blue is cold. Orange and yellow 
likewise seem dry. Blue seems wet —perhaps because 
water is wet and blue. 


Tradition in Color 


Color in Early Superstitions. The ancient Greeks 
once believed that everything on earth was made up of 
four elements. These were earth, which was green; air, 
which was yellow; fire, which was red; and water, which 
was blue. Men also believed color had magical value in 
the art of healing. 

Red flannel was supposed to cure a sore throat. Red 
coral kept the teeth from loosening. ‘The ruby was sup- 
posed to assure long life. 

Later, in the Middle Ages, the alchemists—the men 
who founded the science of chemistry —tried to make 
what was called the philosopher's stone. This stone was 
ted in color and was made with a secret formula. It was 
supposed to do such wonderful things as change lead to 
gold, and to cure practically every disease. 

Color in Social Customs. Early man also used color 
as a symbol in many customs. In the original classes, of 
castes, of India, the symbol of the holy man was white. 
That of the soldier was red; the merchant, yellow; and 
the slave, black. Red was used in the marriage cere- 
monies of Chinese brides, yellow for Hebrew brides. 
The American bride must wear “Something old, some- 
thing new, something borrowed, something blue," 
according to this old rhyme, The “old” and “new 
idea seems to have come from England. The “some- 
thing borrowed”? dates back to ancient times and was 
supposed to be made of gold to symbolize the sun. Often 
the borrowed item worn was a piece of jewelry. The 
“something blue" comes from the ancient Israelites, to 
whom blue symbolized love, fidelity, and purity. 


Color Has Appetite Ар- 
peal. Most things We e 
would not be very tempting ! 
their colors were not attrac- 
tive. Some colors, such 95 
peach and blue, stimulate the 
desire for food. But some 
other colors are unpleasant 
and may depress the аре 
tite. Therefore it is коропа. 
to select pleasing colors 19 
dining rooms, kitchens, an 
places where food is sold. 


in Religion. One of the oldest uses of color was 
оп. Most ancient gods had certain hues as sym- 
"m Egypt. India, and various parts of Asia, the 
ped color was usually yellow or gold, which stood 
ghe sun. The Moslem wore a green turban after he 


LOR IN RELIGIOUS SYMBOLISM 


SYMBOLISM 
signifies purity, joy, and 


— co 
E Symbol of light; 
glory. _ 
aed Symbol of fire and blood; signifies charity. 

oe Symbol of heaven; signifies truth. 
Green Symbol of nature; signifies the hope of eternal 
life. 
je Signifies sorrow and suffering. 
Black Signifies death. in most countries. 
EE—— 


ied made a pilgrimage to the sacred city of Mecca. 
ушке of the common symbols of color in religion are 
down in the accompanying table. 

Color in Heraldry. Perhaps one of the best traditions 
al color is found in the ancient art of heraldry. (See 
Herarory.) In heraldry there are nine colors, called 
шше. Each has its meaning, as shown in the table. 


— MEANING OF COLOR IN HERALDRY 
COLOR SIGNIFIES 
Yellow or gold Honor and loyalty. 
Silver or white Faith and purity. 


Red Bravery and courage. 
Blue Piety and sincerity. 

Black Grief and sorrow. 

Green Youth and hope. 

Purple High rank and royalty. 
Orange Strength and endurance. 
Red-purple Sacrifice. 


Eie ees 


E has also left a system for indicating colors in 
ү and white by the use of patterns of lines or dots. 
ican be used where color is not available. 


Modern Color Symbolism 


Color has lost much of its symbolism, mostly because 
kople today are less superstitious than people of long 
E a there are still many traditions. It is said, for 
Es that the policeman wears a blue uniform be- 
Eu is was the color worn by public servants In the 
3 ancient Rome. The Red Cross flag of mercy 

ү love and sacrifice. 
it, EM ribbons as prizes, the blue ribbon is the 
E m i second prize is red, the third prize yel- 
En ‚ ће fourth prize white. Purple may be use 

E mossa prize, and green fora special prize. 
United ү certain meanings in special situations. The 

tates Coast Guard uses colored flags to indi- 
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ox TRADITIONS or THE SEASONS AND MONTHS 


Sor E 
PUng—pink and green, Summer -yellow and blue. 


red and black. 


Auth 
tmn—orange and Winter 
brown. 
Janua — =a 
ay ack and white. July sky blue. 
йу у deep blue. August —deep green. 
Bray or silver. September —orange OF gold. 


Abril. 
ом. October—brown- 
Jie... vender or lilac, November -purple. 

| Pink or rose. December—red- 


COLOR ORGAN 


сан White is used as a symbol of fair weather, 
Е Кп or snow, A white flag with a square black 
КЫТ warns of a cold wave. A red flag with a square 
center warns of a storm or hurricane. 
е is an international code of colored flags, used 
roh ne pa high seas, to signal from ship to ship 
y di erent flag for each letter of the alphabet 
nd for each cardinal number. Various flags and con» 
binations may have special meanings. 

Since 1893, American universities and colleges have 
used a color code to indicate different branches of 
learning. These hues may be worn in gown, hood, braid. 
or tassel as follows: Scarlet red for theology; blue for 
philosophy; white for arts and letters; green for medi- 
cine; purple for law; golden yellow for science; 
for engineering; pink for music. 


orange 


Pasea Brakes 
Related Articles in Wonrp Book include: 


COLORS 


Black Green Sepia 
Blue Indigo Ultramarine 
Brown Orange White 
Carmine Purple Yellow 
Gray Red 

UNCLASSIFIED 


Animal (Protection by Newton, Sir Isaac 


Color: color picture, Ocher 

Color Protects Them) Paint 
Camouflage Photography 
Chrome Pigment 
Colloid Prism 
Color Blindness Protective Coloration 
Dressmaking Rainbow 
Dyes and Dyeing Television (color 
Interior Decoration picture, How Color 
Light Television Works) 
Map Umber 
Neon 


Outline 


1. The Modern Use of Color 
Il. The Nature of Color 
Ill. How Colors Are Produced 
IV. Color Vision 
V. How Colors Are Organized 
VI. Color Harmony 
Vil. The Human Side of Color 
VIII. Tradition in Color 
IX. Modern Color Symbolism 


Questions 


т be used to make rooms 
ms disk? How does it work? 
]s are color pigments made? 

ESS isa disorder of the eye in which 
COLOR BLINDN eum 


s certain 
Br eal colors as gray: but most see only red and 
green as gray. Many cannot see blue and yellow. About 
100 and one woman of every 200 are 
-blind. Persons entering the 
d transportation services take tests that 
dness. Most animals, including dogs, 
Harry S. GRADLE 


-plind. 4 
d NOR GUARD. See Frac (Carrying the Flag). 


COLOR ORGAN. See CLAVILUX. 
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COLORADO 


The Centennial State 


Land Regions of Colorado 


COLORADO, кан, oh RAH doh or KAHL oh RAD oh, 
in the heart of the Rocky Mountains, lies higher above 
sea level than any other state. It has an average eleya- 
tion of 6,800 feet, and has more than 1,000 mountains 
that rise over 10,000 feet. Colorado is nicknamed 
Tue CENTENNIAL STATE, because it was admitted to 
the Union in 1876, the rooth anniversary of the Decla- 
ration of Independence. Denver is the capital and 
largest city. 

Vast mineral deposits lie beneath the State's ever- 
green-covered mountain slopes. Colorado produces two 
thirds of the country's molybdenum, a metal used in 
hardening steel. The state also tanks among the leaders 
in the production of uranium, gold, vanadium, silver, 
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The State Seal 


lead, tungsten, zinc, natural gas, petroleum, and i 

Colorado’s magnificent scenery and its many шш 
tain resort areas attract visitors from all parts о the 
world. Pikes Peak, west of Colorado Springs, S n 
the center of one of the country’s most pp) 
grounds. The explorer Zebulon M. Pike discovere ie 
peak in 1806. “Pikes Peak or Bust” became a pus A 
slogan of pioneers in wagon trains during the day 
the Westward Movement. Ў 

puis two thirds of the people of Colorado va 
more than 30 miles from the eastern base of i ж 
Mountains. Most of the state's large cities and m 
facturing centers are in this region. . 

Bed plains and plateaus stretch for agent 
west of the Rockies. People once thought t ee 
were too dry for farming. But today ал ш 
tion ditches supply water for more acres tha dem 
other states except California and Texas. gem ies fot 
bling down from the snowy peaks of the ie 
rivers that supply water for the irrigation ditc mol 

Farmers on the Colorado plains grow the p jf 
second largest sugar-beet crop, and the mE pus 
the second leading refiner of beet sugar. Potato alee 
and Rocky Ford cantaloupes grow in the Е аш; 
Colorado farmers also raise large crops of ш, ud 
and cherries. The state ranks fourth among ea 0 
in its number of sheep, and is a leading PF 
wool. Р ish. 
The name Colorado means colored red in ои 
Men first gave this name to the Colorado ру satt 
it flows through gorges of beautiful red stone. 
was named for the river. 
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forthe relationship of Colorado to other states їп its 
КО ке ROCKY MOUNTAIN STATES. 


The Land and lts Resources 


location and Size. Colorado lies about halfway be- 

Canada and Mexico. It is bordered by Wyoming 
Nebraska on the nc rth, by Nebraska and Kansas on 
E ast, by Oklahoma and New Mexico on the south, 
by Utah on the west. The Color Map shows that 
« of Arizona, Utah, and New Mexico touch the 
ester corner of Colorado. This region, called the 
Four Corners Area, the only place in the country 
кк four states meet. Colorado and Wyoming are 
He only states with four straight borders. The state 
movers 104,247 square miles. 

lond Regions. Colorado has four main land regions: 
ll) the Great Plains, (2) the Rocky Mountains, (3) the 
dorado Plateau, and (4) the Wyoming Basin. 

The Great Plains cover more than a third of Colorado. 
They extend into the state from the prairies of Kansas 
3nd Nebraska, and slope gently upward to the base of 
the Rocky Mountains. Farmers once thought the plains 
gion was too dry for cultivation. But irrigation proj- 
ects in the valleys and dry farming on the higher lands 
have made large-scale agriculture possible (see Dry 
Fanc; IRRIGATION). Cattle graze on the grasslands, 
and wheat and other grains grow on thousands of acres. 
However, strong winds have blown away some of the 
rich surface soil of the nonirrigated areas. 

The Rocky Mountains cut through the middle of Colo- 
mdo from north to south, and cover about a third of 


FACTS IN BRIEF 


Capital: Denver (since 1867). Earlier capitals, Colorado 
City (now Colorado Springs, 1862); Golden and Denver 
(alternately from 1863 to 1867). 

Government: Congress—U.S. Senators, 2; U.S. Repre- 
sentatives, 4. Electoral votes, 6. State Legislature—senators, 


35; representatives, 65. Counties, 63. Voting Age, 21 years. 
Area: 104,247 square miles (including 363 square miles 
of inland water), Sti: in size among the states. Greatest 


distance: (east-west) 387 miles; (north-south) 276 miles. 
Elevation: Highest, Mount Elbert, 14,431 feet above sea 
level; Lowest, along the Arkansas River in Prowers 
County, 3,385 fect above sea level. 
Population: 1,753,047 (1960), 33rd among the states. 
Density, 17 persons to the square mile. Distribution, urban, 
74 рег cent; rural, 26 per cent. Я 
Chief Products: Manufacturing and Processing, chemicals, 
lood products, machinery, metal products, stone, clay, 
ni glass products. Agriculture, fruits, hay, livestock, sugar 
beets, vegetables, Mining, coal, gold and silver, molybde- 
num, petroleum, uranium. 
Statehood: Aug. 1, 1876, the 38th state. 
State Seal: The three snow-capped mountains repre- 
te rugged land. The pick and hammer symbolize 
E. importance of mining. The “all-seeing eye” герге 
nts the eye of God. The fasces below the eye are а 
Symbol of power (sec FAscrs). Adopted in 1877. 
State Flag: The red C stands for both Colorado eee 
кета State. The golden ball within the С repre- 
Bi. the state's gold production and its wealth of iver 
КЕ, The white stripe symbolizes the state s su К 
the sky and mountain snow. The blue stripes represe 
^s Y. Adopted in 1911. € Р Ргоу- 
i dence) Motto: Vil sine Numine (Nothing without 4r 
щй? Song: “Where the Columbines Grow.” Words 
music bı Flynn 
Flag 


Eli Lilly and Company 


and flower illustrations, courtes 


The State Bird 
Lark Bunting 


The State Flower 
Rocky Mountain Columbine 


The State Tree 
Blue Spruce 
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bobcats, red foxes, manem, and 
of mule deer, elk, and bighorn sheep Lud 
and foothills, Antelope five on фе 
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Rien add marh Wyoming. Muskrats and beavers thrive along steams asd 
tem ий нн nonan Cae үс аен Other small animals include skunks, badger 
alle and comcades, and have carved » water bits Among the game birds are dusky gow 
Royal Garge, cat the As Ries боз. The thickens, ri pheasants, and 
Chy, is писе than речју Kinds of wild ducks and geese are found mear фе! 
bridge scrim the Royal Gorge the LM voirs and lakes. Colorado waters abound with 
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Vie of the People 

The Peeps. Coi hand a population of 1,731547 
b 0 Thi wm „reme of 32 per com over de 
LED OPE. An average of 17 perm 
Me am every э, cole About three Karda uf 
Lr Reve o can with populations of 2,400 
СИС 
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utem and landing ве. Colorado has over 200 
With fewer than 2,500 persons. These towns 
kne seront d frame houses, and churches. 
жай, ад along one principal but unpaved иге. 


Work of the People 


Newt 21 of every 100 employed Coloradans work is 
Finale and recul trades. About 15 of every 100 


ti 
it 
" 
jr 
E 
ү 
$ 


k 
i 
| 


e 
Б] 
- 


COLORADO 


roses, orchids, sweet peas, chrysanthemums, gladioli, 
Easter lilies, and irises. 

Livestock products account for more than half the 
state’s farm income. Cattle and sheep are the most 
important livestock. The state ranks 5th in sheep rais- 
ing, and 13th in cattle, but the cattle far outrank the 
sheep in value. Farmers raise sheep in the western and 
southwestern counties. Weld and Logan counties lead 
in the number of beef cattle raised. Dairying ranks as 
important in the northeast and around Denver. 

Other Products. Poultry raising centers chiefly in 
Boulder, Weld, and Jefferson counties. The dry climate 
of the Great Plains region is especially suited for raising 
turkeys. Poultrymen ship thousands to eastern markets 
every year. Beekeeping is another important industry. 

Mining. Colorado's leading minerals include petro- 
leum, uranium, molybdenum, coal, zinc, lead, copper, 
gold, and silver. 

Petroleum and Gas. Colorado became one of the first 
oil-producing regions in the United States. Several 


COLORADO (Map Index) 


productive oil fields have been drilled sir 
discovered petroleum in the Arkansas River \ 

e. "T " . кү 
1862. The industry grew : pidly during ihe vo, 
Twenty counties produce oil, but more than half а 
state's output comes from Rio Blanco County Ted 
shale deposits in the Colorado River Valley are perk 3 
the richest in the world. Colorado's shale tock "dà 
more than 15 gallons of petroleum to the ton. The må 
probably contains more than 900,000,000,000 bares 
of oil. Natural gas, found wit! much of the oil, is piprd 
to the Pacific Northwest. ja 

Uranium. Colorado has th: 
of uranium. Nearly 300 uraniu n-producing mines opes 
ate throughout the state, chiefly in Montrose, Mew 
and San Miguel counties. The valuable ore is marketed 
through authorized purchasing agents of the US 
Atomic Energy Commission. Grand Junction is the 
center of the Colorado Plateau uranium operations, lt 
serves as the western headquarters of the Atomic Ene 
Commission's raw materials division. 

Molybdenum. The Climax Mine, near Leadville, is the 
world’s largest molybdenum mine. It produces alm 
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country's richest deposi 


i Fishers Peak 6 Mt. Powell .... 04 Smoky Hill R., La Plata, 19,225 
Population Fossil Ridge 4 — Mt Princeton .......D 4 North Fork .......C 8 Larimer, 53,343 . 
1.753.947 1950 Fountain Creek . 6 Mt. Richthofen .B 5 Snowmass Mtn. ©... С 3 Las Animas, 19,963 
1,325,089 1959 Frenchman Creek . 8 Mt. Shavano -D4 South Park (Basin) .© 5 Lincoln, 5,310 ... 
1,123,298 ..... -1930 — Front Range 5 Mt Wilson Ез South Platte В. .....В Û Logan, 20,302 .. 
ore Range . Тата D4 Sterling Reservoir ...B 7 esa, 50, 
Physical Features Grandby Resa 5 МЕ Yampa” ‘B3 — Summit Peak -......E 4 Mineral, 4% 
Adobe Creek ....... 07 Grand Lake , 5 Mt. Zirkel . B4 Tarryall Creek c5 Moffat, 7.061 ... 
Adobe Creek Grand Mesa .. 2 Muddy Creek B 4 Tarryall Mts. ........C 5 Montezuma, 14,024 
Reservoir . D7 Grand River Vai 2 Muddy Creek .. .D3 Taylor Park Reservoir D 4 Montrose, 18,286 . 
Alamosa Creek E4 Grays Peak . 5 Muddy Creek Taylor Sinan O 4 Morgan, 21,192 .... 
Animas R, ..... E3 Great Sand D Reservoir . dz Tennessee Pass . C4 Otero, 24,128 
Antero Reservoir C5 Nat. Mon. .E avajo R. .. E4 Tomichi Creek . D4 
Apishapa R. ... E6 Green Mountain Nee Reservoir: D Trinchera Creek E5 
Arapahoe Pe: B5 R ii C North Mam Peal (9 Trinchera Peak . Е 5 
Arikaree R. G3 Green R. В North Park (Basin) B Trout Creek Pass ....0 5 РЁ 
Arkansas В. ........D 8 Е Ohio Peak . D Two Butte Creek .... 8 Prowers, 13,2 
Badger Creek C7 -B Ouray Peak D Two Buttes Reservoir. E 8 Pueblo, 118,707 . 
Bald Mtn. . 85 unison В. D Pagoda Peak ........B Uncompahgre Mts. ..D 3 Rio Blanco, 5,150 
Banded Peak E4 Hagar Mtn. с Paradox Valle: D Uncompahgre Peak ..D 3 Rio Grande, 
Battlement Mesa ...C 2 Hagues Peak -B Park Plateau E Uncompahgre Routt, 5,900 
Boar Gk; as E8 Hermano Peak T3 Park Range . B Plateau . D2 Й 
Berthoud Pass ......C 5 Hesperus Peak ....::Е Pawnee Creek . B Uncompahare R. ....D 3 
Big Sandy Creek ....D 8 Horse Creek ........D. Pawnee Valley B Vallecito Reservoir ..E 3 
Big Thompson R. ...B 5 Horse Tooth Piceance Creek С Wagonwheel Gap E4 
Bijou Creek .........C 6 Reservoir а.а .B Pikes Peak ... D Reservoir i 
Bison Peak .. C5 Hovenweep Nat. Mon. E Platte Arkansas s 3 Teller, 2,495 
Black Canyon of the | Huerfano В. .- .E Divide ..... с б Washington, 6,625 
Gunnison Nat Mon, p 3 Jackson Lake ; B Poncha Pass.. D 5 Weld, 72,344 
Black Mtn. .........B нан x Pond Creek .: D ў 2 Yuma, 8,912 
idees rewi Re EI 3 р 
Еа ыы freaked julesburg Reservoir -B Purgetolte fee t E White Wanra aa Cities 
Blue Mesa ... 0 Kiowa Creek с Purgatory Peak .....E Creek DS 
Беку Hence Ladder Creek . Rabbit Ear Pass .....B Williams Fork Mts. ..B 3 Agate, 150 .. 
Boxelder Creek B Lake Cheesman Rampart Range ....С Windom Peak ЕЗ Aguilar, 777. 
Cache la Poudre R. .B Lake Fork .. Raton Pass ... É Wolf Greek Pass E 4 Akron, 1,890... 
North Fork "В Lake Meredith Red Cloud Peak .....E Yampa Plateau ІВ 2 Alamosa, 6,205. 
Cathedral Bluffz С Landsman Creek Red Mountain Pass |. E Yampa R A UB Ө Alder, 0. 
Cebolla Creek D La Plata Peak ., Red Peak ...........6 uris : Allenspark, 
Codi Cr B Laramie Mts. . Red Table Мїп.`.....С С ties Allison, 12 
Саас reek u Laramie R. 127 Red Willow Crook В Ch Alma, 107 
Chivington R D а Veta Рам... Republican R. B Adams, 120,296 Almont, 11 
EU Little Beaver Creek North Fork B Alamosa, 10,000 ` ‘Amherst, 106 . 
North Fork Шал н ast South Fork [27:6 Arapahoe, 113,426 | Animas City ( 
Cochetopa Creel Lone Plateau . o>? Rio Grande .. ТЕ Archuleta, 2,629. Durango) 


Cochetopa Hills . Lone Tree Creek ; 


Colorado Nat. 

Colorado R^ р Longs, Peak Roan Cliffs Bava gee: АТЫ 
Conejos Creek .......Е T Roan Platea Chaffee, 8,298 . Arlington, 5 «++ 
Conejos Peak .. .E Roaring Fork Cheyenne, 2,789 . Aroya, ЕН 
Continental Divide ..D Rocky Mtn. Clear Creek, 2,793 . Arriba, 2 
Continental Reservoir. E Nat. Park 

Coyote Basin .. B Rocky Mts. 


Crestone Peak 
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Crow Creek . -A Mesa Peak ` Running Creek С 
aiad Mga Veria а. 
Culebra Peak ;......E Saguache Creek :::::D Dolores, 2,196 
Cumbres Pas; E B San Juan Mts, . E Douglas, 4,816. 
Currant Creek | D B San Juan R. . E Eagle, 4.677 ...... 
Danforth Hills B в San Luis Creck 1р Elbert, 3,708 Avon, 5 + 
Deer Peak .. D E San Luis Lake ...,... E El Paso, 143,7. Avondale, 300 -- 
Dinosaur Nat. B pM [n San Luis Peak’. E Fremont, 20,196 Axial, 5 
Delete Б Monareh Paat eris. iD San Luis Valley E Garfield, 12,017 Bailey, 100 
Douglas Creek iC Mt. Baldy л, t San Miguel ВО. р Gilpin, 685 Barela , 
East Salt Creek .....С МЕ Elbert (Highest °° Sanchez Reservoir |." E Grand, 3,557. Basalt, 213 
Electra Lake E Porn (Highest Sand Creek B Gunnison, 5,477 Battle Creel 
Eleven Mile С Mt. Ethel, trad) C ‘B Hinsdale. 208 Bayfield, 
Reservoir D ME Evans TB $ Huerfano, 7.367 Beethurst, 
Elk Head M B Mt. Harvard c Range .... .D Jackson, 1,758... Bellvue, | 
Elk Mts. . (9 МЕ of the Holy Cross 2 Sawateh Range iC Jefferson, 127,520 Bennett, 
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Empire Reservoir B Mt. Massive .. С Recreation Area ,..B irso Bergen Park, 
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Rio Grande Reservo 
Riverside Reservoir 


Royal Gorge . 


Shell Creek ,....... 


*Does not appear on the map; Key shows general location. 
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two thirds of the country’s supply of this rare metal. 
Other important molybdenum deposits have been found 
in Clear Creek County. 

Coal. Colorado has the largest bituminous (soft) coal 
reserve in the country. Coal underlies probably one 
fourth of the state. Miners dig bituminous coal in Weld, 
Routt, Boulder, and about 15 other counties. Colorado 
also has anthracite (hard) coal deposits, but little is 
mined because it lies in remote mountain regions. 

Gold and Silver. Gold ranked first in value among 
Colorado minerals for about 20 years after its discovery 
in the Denver area in 1858. It was almost all placer 
mined by prospectors. Only about 2 per cent of the 
gold now comes from placer mining. The rest of the 
gold is mined as a by-product of other minerals. Teller 
and San Miguel counties and the area around Cripple 
Creek lead in gold production. Silver became the most 
important metal after 1877, and remained the most 
valuable until the discovery of gold at Cripple Creek 
in 1897. The silver mines of San Miguel, Eagle, and 
Gunnison counties produce most of Colorado’s silver. 
Much of the silver is mined as a by-product of copper, 
lead, and zinc ores. 

Stone quarries produce sandstone, granite, onyx, lime- 
stone, marble, travertine, alabaster, and basalt. Colo- 
rado marble was used in the Tomb of the Unknown 
Soldier in Arlington, Va., and in the Lincoln Memorial 
in Washington, D.C. 

Other Minerals. Colorado also produces some beryl- 
lium, feldspar, fluorspar, and tungsten. One of the 
country’s largest zinc mines is near Gilman in Eagle 
County. 

Tourist Industry. Rugged mountains, abundant wild- 
life, favorable climate, and beautiful scenery make 
Colorado one of the country’s most popular vacation 
lands. Between three and four million tourists visit the 
state every year. Sportsmen fish for Colorado’s famous 
rainbow trout, and hunters stalk mule deer, elk, ante- 
lope, mountain sheep, bears, and turkeys. 

Forest Products. More than 200 lumber mills produce 
lumber, pulpwood, fuel wood, poles, and posts. Colo- 
rado grows much more timber than it cuts, but many 
trees are small or grow on mountains too steep to log. 

Electric Power. Colorado uses steam power to gener- 
ate more than three fourths of its electricity, Water 
Power generates almost all the rest. Power production 
doubled between 1950 and 1960, Barker Dam near 
Nederland stores water for use in the Boulder hydro- 
electric power plant. This plant supplies much of the 
electric power in northern Colorado. A dam on the 
South Platte River holds water for the Shoshone hydro- 
electric power plant that provides light and power for 
Denver. For Colorado's kilowatt-hour production, see 
ELECTRIC POWER (table). 

Transportation. Colorado’s location makes it a main 
thoroughfare for airline, railroad, and highway travel. 

Aviation. The state has more than 115 civil and mili- 
tary airports. Six major airlines serve Colorado. Man 
transcontinental flights use Denver’s Stapleton Airfield, 
one of the busiest in the country. Colorado has more 
scheduled air service to small communities than any 
other state. 


Railroads. Fourteen railroads use Colorado’s 4,000 
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miles of railway. The 6.11-mile-long Moffat Тш 
about 40 miles northwest of Denver, js one of the 
est railroad tunnels in the United States (see Mg 
TUNNEL). The Burlington Zephyr, the first diesel 
lined train, began its Denver-C cago run in 19 
Roads and Highways. Colorado has more m 
mountain roads than апу other state, Sixteen @ | 
roads that cross the mountain Passes stay open ай 
but 12 close during the winter because of the 
snow. The highest road in the United States dinis 
the 14,260-foot summit of Mount Evans, southws 
Denver. Colorado has more than 75,000 miles of 
and highways. About 33,000 miles are surfaced, 
Communication. About 170 newspapers are 
lished in the state, including 26 dailies, The first 
paper, the Rocky Mountain News, was founded a 
weekly at Denver in 1859. It began daily publig 
the next year, and ranks as Colorado's oldest d 
newspaper. Other leading newspapers include фей 
ver Post, the Colorado Springs Gazette- Telegraph, 
Pueblo’s Chieftain and Star-Journal. About 100 mg 
zines are also published. 
Colorado’s first radio station, 9-WH, began be 
casting at Colorado Springs in 1920. The first tel 
stations, KELF-TV at Denver and KKTV at Colom 
Springs, began operating in 1952, 


Education 


Schools. In 1859, О. J. Goldrick earned $250} 
teaching the children of gold miners for one year. И 
one-room log cabin school at Cherry Creek (now Di 
ver) was the first school in Colorado. The state Чер: 
ment of education, headed by a commissioner. 
education, supervises the Colorado school system. 
five members of the state board of education, elec 
the people, appoint the commissioner. State law f 
quires all children between the ages of 8 and [6 
attend school. For the number of students and teach 
in Colorado, see Epucation (table). Colorado 
four-year accredited colleges and universities, 
nonaccredited colleges, and cight junior colleges. _ 

Libraries and Museums. About 140 public lil 
serve more than four fifths of the people. Book 
travel to farm and suburban areas in 8 counties, 
state directs more than 20 county libraries. The D 
Public Library, established in 1860, is the a 1 
Colorado. The Supreme Court Library, also in m 


UNIVERSITIES AND COLLEGES — — 5 


В * В missa lle, 
The following accredited universities and Ee 
Colorado have separate articles in WoRLD 


enrollment, sec UNIVERSITIES AND Cor Eors (table). к 
Name LOCATION Fou 
Adams State College Alamosa 
Colorado, University of Boulder 
Colorado, Western State d UMS 

College of ;unniso В 
Colorado College Colorado Springs 
Colorado School of Mines Golden 
Colorado State College Greeley | 
Colorado State University Fort Collins 
Denver, University of Denver 
Loretto Heights College Loretto 
Regis College Denver 


United States Air Force 


Academy Colorado Springs 


gane of the best law libraries in the western part of the 
{niied States. 

The Denver Art Museum has won fame for its collec- 
gon of art objects from all parts of the world. It has five 
iaeches, all in Denver, including the Oriental Museum 
wed the Indian and Native Arts Museum. The Denver 
Num of Natural History is noted for its displays deal- 
jag with the relationships between living things and 
deir environments. I'he Colorado State Museum of the 
Sate Historical Society, in Denver, has many exhibits 
life in the Old West The Colorado Springs Fine Arts 
Center has collections of paintings, prints, and drawings 
by contemporary art ists. 


The Arts 


Pointing and Sculpture. Colorado has attracted land- 
каре painters since the 1850’s. One of the most popular 
early artists, Albert Bierstadt, portrayed the grandeur of 
the mountains. Elizabeth Greatorex established an art 
colony at Colorado Springs in the early 1870's. This 
colony became the Colorado Springs Fine Arts Center. 
Contemporary artists include Dean Babcock, well 
known for his mountain landscapes; Frank Mechau, a 
mural painter; Allen Tupper True, a muralist of West- 
em scenes; Edgar Britton, a sculptor; and Herbert Byer 
and Vance Kirkland, both painters. 

Literature. The earliest writings about Colorado ap- 
peared in explorers’ diaries and journals. Zebulon M. 
Pike’s Arkansas Journal was one of the best known of 
these early accounts. The gold rush brought Horace 
Greeley, famous editor of the New York Tribune, to the 
Colorado region in 1859. Greeley gave a lively account 
of his travels in his book, An Overland Journey. Helen 
Hunt Jackson and Hamlin Garland also wrote about 
Colorado. Contemporary authors include William M. 
Raine and Thoma: Hornsby Ferril. 

Music and Drama have flourished in Colorado since 
the gold-rush days. Rich prospectors established many 
theaters and opera houses, and famous singers and 
actors came from the East to perform in Denver, Central 
City, and Leadville. In 1920, Denver became the sec- 
ond city in the United States to sponsor an annual 
music week. The Denver Civic Symphony Orchestra 
was founded in 1922. 


Interesting Places to Visit 


Colorado is one of the nation’s playgrounds. Resort 
hotels, cabins, and attractive campgrounds may be 
found throughout the mountains. Aspen, Central City, 
Estes Park, and Colorado Springs are popular resort 
centers. Horseback riders follow trails on the forested 
slopes, and the high peaks challenge mountain climbers. 
People from all parts of the world ski down the many 
slopes. High in the mountains, swimmers enjoy several 
natural hot-water pools surrounded by snow. na 
stalk deer and elk in the aspen thickets, and fishermen 
Cast for trout in the mountain streams. ] 

Following are brief discriptions of some of Colorado's 
Most interesting places to visit. 


S ele Bill's Grave is on the crest of Lookout Mo 
Golden. A rustic lodge has a collection of relics use 
stout and Indians (see BUFFALO BILL). 1 
UM City, once called “the richest square mile 25 
chi because of its many gold mines, 18 now note 
lefly for a play and opera festival held every summer. 


It has also become a popular summer resort. 

Cripple Creek, center of a famous goid- and siber- 
mining region, is surrounded by gray mise dumpe of 
gravel, rocks, and dirt. A few buildings dating from the 
late 1800's still stand. Mount Pisgah rues seart 


Estes Pork, near the eastern entrance to Rocky Mous- 
tain National Park, is а popular summer d winter 
resort. Visitors ride horseback, swim, and fish in summer 
and ski and skate in winter. s 

Garden of the Gods, а wonderland of red sandstone 
formations, lies near Colorado Springs. Thousands of 
worshipers gather here on Easter Sunday for sunrise 
services. See GARDEN OF ТИЕ Govs. 


Pikes Peak, 6 miles west of Colorado Springs, is prob- 
ably the best known of the Rocky Mountains, although 
Colorado has 29 higher peaks. l can be reached by 
automobile or railroad, or on horseback or on foot. 
See Pires PEAK. 

Red Rocks Park, near Denver, has gigantic formations 
of brilliant red sandstone. Summer concerts, ballet per- 
formances, and square dancing are held in а 15,000-seat 
natural amphitheater. 

Royal Gorge, near Canon City, is a picturesque canyon 
of the Arkansas River more than 1,000 feet deep. See 
RovAL GORGE. 

Will Rogers Shrine of the Sun Memorial stands on 
Cheyenne Mountain near Colorado Springs. A perpetual 
light glows on top of a 100-foot tower, which contains 
mementos of the beloved humorist. 


National Parks, Monuments, end Forests cover 
15,860,261 acres in Colorado. The state has two na- 
tional parks. Rocky Mountain National Park occupics 
about 252,800 acres in north-central Colorado. Mesa 
Verde National Park, near Cortez in the southwest, has 
ancient cliff dwellings, pueblos, and pit dwellings of 
early-day Indians (see Curr DWELLERS). It covers 
about 51,200 acres. f 

Six places of great scenic beauty or historical interest 
have been preserved as national monuments. They are 
the Black Canyon of the Gunnison, Colorado, Dino- 
saur, Great Sand Dunes, Hovenweep, and Yucca 
House. Each of these national parks and monuments 
has a separate article in Wortp Book. 

National forests cover 13,728,000 acres. Eleven of 
these forests Не entirely within Colorado, and опе cx- 
tends across the western border into Utah. The largest 
national forests include San Juan (1,850,168 acres), Rio 
Grande (1,800,333 acres), Pike, Gunnison, Routt, and 
Roosevelt. The others are Arapaho, Grand Mesa, Manti- 
LaSal, San Isabel, Uncompahgre, and White River. 

State Forest. The Colorado State Forest lies in Jack- 
son County in the north-central part of the state. It 

0,819 acres. 

шы собр. Parks. Colorado has no state 

ks, but Denver maintains more than 380 square 
miles of parks outside its city limits. The Denver Moun- 
tain Parks system begins 15 miles west of the city and 
extends for more than 100 miles. The system's 27 parks 
range in size from several acres to sprawling Genesee 
Mountain Park, which covers 2,341 acres. 


Annual Events in Colorado 


Many Colorado towns and cities hold rodeos during 
the summer months. Winter-sports carnivals, шу 
and regional fairs, and fiestas rank as other рори аг 
annual events. Perhaps the outstanding annual event 
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Josef Muench, A.P.A. 


Cliff Houses and Pueblos built by Indians as long as a thousand 
years ago attract tourists to Mesa Verde National Park in south- 
western Colorado. The park has over 350 cliff dwellings. 


W. R. Wilson, F.P.G. 


Bob Taylor, F.P.G. 


Central City, an old gold-mining town west of Denver, - 
has come to new life as a summer resort. The Opera House 
Presents a summer-long season of theater and opera. 
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is the week-long Colorado State Fair. It attracts thou- 
sands of visitors to Pueblo in August. 

Other annual events include the following. 

January, Western Stock Show and Rodeo in Denver, 
no fixed date. ; 

February, Winter Carnival at Steamboat Springs, no 
fixed date. 

March-April, Easter Sunrise Services at the Garden of 
the Gods near Colorado Springs, and at Red Rocks 
Park near Denver. See Easter (picture, Sunrise Serv- 
ices). 

July, Pikes Peak Auto Race, July 4; Rodeo at Greeley, 
first week. 2 

July-August, Opera House Festival at Central City 
(opera during July, and a play in August); Aspen In- 
stitute at Aspen (concerts and lectures). 

August, Colorado Day, state-wide, Aug. 1; Rodeo at 
Monte Vista, fourth week; Will Rogers Rodeo at Colo- 
rado Springs, no fixed date. 

September, Rodeo at Rocky Ford, first week; Rodeo 
at Durango, no fixed date. 

December, New Year’s Eve Fireworks Display on Pikes 
Peak. 


Government 


Constitution. Colorado adopted its present constitu- 
tion in 1876, the year it joined the Union. One of the 
most important amendments, ratified in 1893, gave 
women the right to vote. Colorado became the second 
State to extend this right. Wyoming was first. 

Executive. The governor serves a four-year term. He 
has general supervision over all executive departments, 
which include several state agencies. Other executive 
officers include the lieutenant governor, secretary of 
state, auditor, treasurer, and attorney general. All execu- 
tive officers except the governor are elected for two-year 
terms. All may be re-elected except the treasurer and 
auditor. 

Legislature. The general assembly, consisting of a 
senate and a house of representatives, begins its legisla- 
tive sessions in January each year. Sessions usually do 
not last longer than 120 days, because members are paid 
only for this length of time. The people elect senators for 
four-year terms and representatives for two-year terms. 
The 35 senators are elected from 25 senatorial districts. 


The 65 representatives are each elected from one 
more counties designated as representative districts " 
Courts. The state supreme court is composed ofa 
justice and six associate justices, Voters elect all ġ 
justices for 10-year terms, and all may be relee 
Lower courts include 16 district courts, one in Өй d 
the state's judicial districts. Each court has one or me 
judges elected for six-year terms. Each of the 63 counties 

has a county court. 

Local Government is usually based on the county 
Each county except Denver has three county commis. 
sioners, elected to four-year terms, Denver County and 
the city of Denver have the same borders, and the ares 
has no county government. Cities and towns may cho 
to be governed by a mayor and a council, by асу 
manager, or by some other form of government ap 
proved by the general assembly. See Crrv AND Loca, 
GOVERNMENTS. 

Taxation. Sales taxes account for most of Colorado's 
tax revenue. They include levies on motor fuels, alco 
holic beverages, and insurance. Coloradans also pay 
state property and income taxes. 

Politics. In presidential elections, the voter d 
Colorado have supported more Republicans than 
Democrats. For the state's voting record in presidential 
elections since 1876, see ELECTORAL COLLEGE (table 
Since attaining statehood, Colorado has sent almost an 
equal number of Republicans and Democrats to the 
U.S. Congress. Denver voters tend to support Demo 
cratic candidates, and voters in the rest of the state 
usually favor Republicans. 

National Defense. Ent Air Force Base at Colorado 
Springs is headquarters of the Continental Air Defense 
Command (CONAD). It represents a joint command, 
with the army, navy, and air force taking part in i5 
operation. It is the only major command organized to 
engage an enemy in aerial combat over United ee 
soil, except for the Alaskan Air Command. The S 
Air Force Academy stands seven miles north of e 
rado Springs (see UNITED STATES AIR FORCE ACADEMY А 
Fort Carson, near Colorado Springs, is an идо 
army installation. The air force trains fliers at bee 
Field, also near Colorado Springs. Other military ine 
lations include a naval air station, the Air Force Finan 
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State Capitol in Dene j 
begun in 1890 and eo 
in 1896 at a cost oF 
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prac. Fitzsimons Army Hospital, and Rocky Moun- 
шп Arsenal, all at Denver. The Pueblo Ordnance 
Depot at Avondale conducts army research and devel- 
pm of supplies and equipment. Camp Hale, near 
Leadville, trains men for mountain warfare. The Colo- 
ado National Guard, with headquarters at Denver, has 
more than 3,000 officers and enlisted men. 


History 


Indian Days. The first white men to enter the Colo- 
ado region found many Indian tribes roaming the 
mountains and plains. The principal tribes included the 
Kiowa and Comanche in the southeast, the Cheyenne 
and Arapaho on the central plains, the Ute in the cen- 
iral and western mountain areas, and the Pawnee in the 
northeast. After years of warfare with the white settlers 
during the late 1800°s, the Indians moved to reserva- 
tions in southwestern Colorado and outside the state. 
See INDIAN, AMERICAN (table, Indian Tribes). 

Exploration and Early Settlement. Spanish adventur- 
es visited the Colorado region in ће 1500's, but did not 
find the gold and jewels that they sought. In 1706, 
Juan de Uribarri took formal possession of the area for 
King Philip V of Spain. France also claimed the region 
because Robert Cavelier, Sieur de La Salle, the French 
explorer, had made a speech in 1682 claiming all the 
territory between the Alleghenies and the Rockies for 
France. In 1776, a Spanish expedition headed by Sil- 
vestre Vélez de Escalante, a Franciscan friar, sought a 
short route from New Mexico to California. Escalante 
explored much of southwestern Colorado and traced 
several river courses. But none of the Spanish explorers 
made any attempt at settlement. 

The Louisiana Purchase gave the northeastern and 
central parts of present-day Colorado to the United 
States in 1803 (see LOUISIANA PuncHasE). The region 
became better knownafter Zebulon M. Pike'sexpedition 
in 1806, Stephen H. Long's trip in 1820, and John C. 
Frémont’s visits in 1842 and 1844. In 1833, the Bent and 
St. Vrain Fur Company built a fort near present-day 
La Junta. Kit Carson and other frontiersmen used this 
post as a base for their exploring and trapping expedi- 
v (see Carson, “Krr,” CHRISTOPHER). In 1848, 
К lexico ceded the rest of the Colorado region to the 

hited States (see GUADALUPE HIDALGO, TREATY OF). 

Gold Rush Days. The Cherokee Indians found gold 
K Ralston Creek (in what is now the Denver suburb of 

wada) in 1850. But it was not until 1858 that white 
settlers found the precious metal along Cherry Creek 
(the present site of Denver), and set up à pioneering 
community. The gold rush began the next year Gold 
seekers came in ox-drawn wagons, оп horseback, and 
ты William N. Byers hauled а hand press, type, 
Den other printing equipment from Omaha, Neb., to 
ae and set up Colorado's first newspapes the 
© J Mountain News. The paper sold for 25 cents a 
mae payable in cash or in gold dust. Rough, lawless 
Fane camps such as Central City, Idaho Springs, and 
Шыр a sprang up in many a The “Jefferson Ter- 
i! m a system of government, also was estab- 
fan he a region with boundaries somewhat larger 
Tere e present ones of Colorado. See JEFFERSON 
ITORY, 

ok Days. In 1861, Congress created the Terri- 

olorado and appointed William Gilpin, а 
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former army officer, as governor. Indian wars and the 
rid te delayed the progress of the new territory 

п portant Indian battles were fought оп Colorado 
soil. Federal troops killed hundreds of Cheyenne and 
Arapaho in the Sand Creek Massacre of 1864. In the 
Battle of Beecher Island in 1868, federal troops with- 
stood a nine-day siege by about 1,000 Cheyenne and 
Sioux until cavalry from Kansas drove off the Indians 
The last major Indian battle in Colorado was the Thom- 
burgh Massacre of 1878. Ute Indians ambushed federal 
troops because they did not like living on reservations 
where the government had moved them. But Colorado's 
population increased rapidly during the 1870's as set- 
tlers arrived by railroad from the East. ‘The first railroad 
line into Colorado, the Denver Pacific, began operating 
in 1870 between Denver and Cheyenne, Wyo. During 
these years, agriculture expanded in the territory, many 
new towns appeared, and mining developed in the 
San Juan Mountains. 

Statehood. Movements for statehood failed in 1864, 
1865, and 1867. Statehood bills either died in Congress 
or were vetoed by President Andrew Johnson, who 
thought Colorado had neither enough people nor 
wealth. Under the Enabling Act of 1875, a constitution 
was adopted by a convention in Denver in 1876 (sec 
ENABLING Аст). Colorado became the 38th state on 
Aug. 1, 1876. Territorial governor John L. Routt was 
elected as the first state governor. Great progress marked 
the first years of statehood, including mining booms at 
Leadville and Aspen. By 1880, Colorado's population 
numbered 194,327. A period of heavy rains greatly aided 
agriculture. Farmers produced bumper crops on the 
eastern plains until the 1890's. After that, crops wilted 
year after ycar in the dry climate. Farmers in the state 
suffered great economic hardships. 

In 1899, the state's first beet-sugar refinery opened 
at Grand Junction. Gold production at Cripple Creck, 
the second richest gold camp in the world, reached a 
peak of more than $20,000,000 annually during the 
1890's. By 1900, the state's population had grown to 


539:700. 
Early 1900's. Colorado turned more and more from 


same ycar, bu 
Railroad over the Continental Divide. In 1906, the 


U.S. Mint at Denver issued its first coins, and Congress 
established Mesa Verde National Park. By 1999; Colo- 
rado had attained first rank among the states m acres 
of farm land under irrigation. Р | 
Progress as а State. Colorado’s population had risen 
to 799,024 by 1919- In that year, the voters adopted a 
constitutional amendment giving the people the initia- 
tive and referendum (see INITIATIVE AND REFEREN DUM). 
The legislature also passed much progressive social 
legislation during the next years. It created the state tax 
commission in 1913; and passed workmen's compensa- 
tion measures in 1915. Colorado's governors during this 
period of progress were Democrats John F. Shafroth 
(1909 to 1913), and Elias M. Ammons (1913 to 1915). 


In 1915, the federal government established Rocky 


Mountain N; ational Park. : p 
In 1916, the state began to increase its mineral and 
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agricultural production in preparation for the nation’s 
possible entry into World War I. More than 125,000 
Coloradans served in the armed forces during the war. 
Farmers plowed dry lands to produce wheat for the war 
effort and molybdenum mining began at Climax. The 
population stood at 939,629 in 1920. a 

The 1920's brought great prosperity to the state. T he 
legislature embarked on programs of highway building 
and school development. Oil and gas development 
began near Fort Collins. In 1927, the Moffat Tunnel 
was completed at a cost of $18,000,000. 

The 1930's. The nationwide depression deepened 
throughout the state during the early 1930s. Farm 
prices dropped to rock-bottom levels. From 1932 to 
1937, prolonged drought and high winds caused great 
damage through soil erosion in eastern and southeastern 
Colorado. The state and federal governments began 
programs to restore the land. In 1935, the legislature 
voted a 2 percent sales tax to raise funds for relief and 
old-age pensions. It also created the state planning 
commission, and began such programs as road construc- 
tion and land improvement to relieve unemployment. 

World War Il. Industrial expansion boomed during 
the 1g40’s. A large ammunition plant opened near 
Denver, and defense plants were built in other cities. 
Steel production at Pueblo and molybdenum mining at 
Climax increased. More than 130,000 Coloradans served 
in the armed forces during World War II. 

Recent Developments. Much of Colorado, especially 
the urban areas, experienced a real-estate boom follow- 
ing World War II. Construction began in 1945 on the 
Cherry Creek dam and flood-control project southeast 
of Denver. In 1947, the old silver-mining town of Aspen 
was rebuilt as a summer and winter resort. 

A long drought in the middle 1950’s created hard- 
ships for farmers, particularly in the southeast. Many 
farmers moved to cities and towns, and took jobs in 
factories. The Colorado-Big Thompson irrigation system 
of north-central Colorado was completed in 1956. Power 


RED-LETTER DATES IN COLORADO 


1706 Juan de Uribarri took formal possession of eastern 
Colorado for Spain. 

1776 Silvestre Vélez de Escalante explored southwestern 

Colorado, 

The United States acquired eastern Colorado as 

part of the Louisiana Purchase. 

Zebulon M. Pike explored Colorado. 

Mexico ceded to the United States the part of 

Colorado not acquired by the Louisiana Purchase. 

Gold was discovered near the site of Denver. 


The Colorado gold rush attracted thousands of 
prospectors. 


Congress created the Territory of Colorado. 
Colorado became the 38th state on August 1. 
Women received the right to vote 
c state’s first beet-sugar factory be an operating. 
The U.S. Mint at Denver aa ts fist ae 
Congress established Mesa Verde National Park, 
1915 The government established Rocky Mountain Na- 
tional Park. 
1901 The Moffat Tunnel was completed. 


The Colorado-Big Thompson irrigation system was 
completed, 


The U.S. Air Force Academy opened near Colo- 
rado Springs. 
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1803 


1806 
1848 


1858 
1859 


1861 
1876 
1893 
1899 
1906 


1958 


Union Colony Founded, In 1870, Моћ 
С. ‘Meeker began « cooperative а, 
community in the South Platte Valley. Becovse 
the colony was s red by Horace 
noted editor of the New York Tribune, the 
town that grew out of it was named for him 


Highest Automobile Road 
in the U.S. winds in a series 
of hairpin curyes to the top 
of 14,260-foot Mount Evans, 
in the Rockies west of Denver. 


"West Point of the Air," 
he U.S. Air Force Academy, 


moved to its new home near 
Colorado Springs in 1958. 


from the projects five hydroelectric-power eae 
used by industries. Stephen L. R. McNichols, a one 
Democrat, was elected governor in 1956 for a Ше 
term beginning in 1957. Voters also engines he 
terms of the governor and other officials from two sud 
years. McNicholswasre-elected toa four-year termin 19) 


Famous Coloradans 

Colorado in de 
Srupy GUIDE: 
d public 
Hall in 


Separate biographies are listed under 
Brocrapny section of the READING AND | 
A statue of Florence Rena Sabin, scientist апо 
health expert, represents Colorado in BRE short 
the Capitol in Washington, D.C. The follow a 
biographies include information about othe ай 
persons who were born in Colorado or did imP 
work there. " 

Bonfils, Frederick ©. (1861-1933), publi 
edited the Denver Post in partnership ws 
Tammen, beginning in 1895. Under Bonfils, 


shed and 


Ve Past 


Bill's Grave lies next to a 
сюр Lookout Mountain near 
The museum hos many relics 


and cowboy. 


тле 


Deere 
фе fomous со! 


ned for ex- @ 
e who sighted 
Members of 
dition were 
first to climb the 14,110- 
peak. They scaled it in 1820. 


es Peak was 
Tebulon M. Pi 


Engineering Triumphs. 
pleted at a cost of $18,000, 
Alva B. Adams Tunnel, complete: 
acres in eastern Colorado. The tunne! 


E à leading example of sensational journalism. 
са born in Troy, Mo. 
E Edward Prentiss (1874-1939), a Demo- 
С S. Senator (1931-1937), helped found the Pro- 
уо party in 1912, 
builder. a (1814-1897), a physician, railroad 
territori т educational leader, served as Republican 
oo 1862 to 1865, He founded 
enver i^ eminary, which became the University of 
Gilpin S was born in Waynesville, Ohio. 
emor of thi illiam (1813-1894), served as the first gov- 
Suggest 5 e Colorado Territory from 1861 to 1862. He 
the or 5 te name Colorado for the region. He directe 
BE. поп of judicial districts, the first territorial 
Gilpin 3 and called for the first territorial census. 
Gunni epublican, was born in Brandywine, Pa. 
ED em W. (1812-1853), an army topo- 
Contin engineer, directed the exploration of a trans- 
ental railroad route through the Colorado Ter- 


In 1927, the six-mile Moffat Tunnel, 4 
000, greatly shortening the distance 
d in 1947, carries irrigati 
I cost $12,400,000, and forms 


HISTORIC 
COLORADO 


“Pikes Peak or Bust” wor he o 

у of the 

mand d poms‏ پاک پنیا ا 
in Colorodo in 1859. № 1891, Robert Wosa‏ 
mode the greotest strike, of Cripple Creek.‏ 


0 miles west of Denver, wos сот- 
to the Pacific Coast. The 13-mile 
ion water through the Rockies to 615,000 
part of the Big Thompson project. 


ritory in 1853. He surveyed the Great Salt Lake region 
in 1846. Gunnison was born at Goshen, N.H. 

Mears, Otto (1840-1931), was a pioneer builder of 
roads and railroads in Colorado. His great projects 
opened rich mining regions. He was born in Russia, and 
came to California with his parents in 1854. 

Moffat, David Halliday (1839-1911), was а banker 
and railroad builder. He planned the Moffat Tunnel. 
Moffat was born in Washingtonville, N.Y., and served 
as president of the First National Bank of Denver from 
1880 until his death. 

Ouray ( 1833-1880) was chief of the Uncompahgre 
Ute Indians in Colorado. His friendly relations with the 
government during the middle 1800's prevented many 
clashes with settlers. He was born in Taos N 

Palmer, William d; (1836-1909), a soldier, railroad 
cutive, and community builder, helped establish 
1871 and Colorado College in 
ancial aid to other schools and 
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ехе 
Colorado Springs in 
1874. He also gave fin 


COLORADO SPRINGS 


COLORADO SPRINGS, Colo. (pop. 70,194), is a 
famous tourist and recreation center. It lies 5,980 
fect above sea level, cast of Pikes Peak. As one of 
the principal gateways to the Rocky Mountains, it is 
famed for its rugged mountain setting. Colorado Springs 
has a healthful year-round climate, with an average of 
more than 300 days of sunshine. It is the third largest 
city in the state. For the location of Colorado Springs, 
see COLORADO (color map). 

The city is the home of Colorado College and the 
Colorado Fine Arts Center. Nearby points of interest 
include the Garden of the Gods, Pikes Peak, and the 
Will Rogers Shrine of the Sun Memorial. The United 
States Air Force Academy stands on a 17,878-acre site 
scven miles north of the city. Other military installations 
include Peterson Field, an air force base; Ent Air Force 
Base, the headquarters of the Continental Air Defense 
Command; and Fort Carson, an army base. 

Colorado Springs has about 200 manufacturing firms 
which make such products as tools, plastics, furniture, 
and airplane equipment. The largest motion-picture 
advertising studio in the world is in the city. 

Colorado Springs was founded in 1871. It has a 
council-manager form of government, and is the county 
seat of El Paso County. HaROLD Н. DUNHAM 

COLORADO STATE COLLEGE is à state-supported 
coeducational school at Greeley, Colo. Besides liberal 
arts, it offers courses in teacher training for many kinds 
of educational positions. There are divisions of educa- 
tion, arts, health and physical education, humanities, 
music, sciences, and social studies. The college was 
founded in 1889. It offers both undergraduate. and 
graduate programs of study. For enrollment, see Unt 
VERSITIES AND COLLEGES (table), 

COLORADO STATE UNIVERSITY is a coeducational, 
state-supported, land-grant school at Fort Collins, Colo. 
It has schools of agriculture, engineering, 


home eco- 


nomics, science and arts, veterinary m 

forestry and range mar Courses = 
lor's, master's, and do degrees. It beeen oa 
Agricultural College of ( n 1870, and was № Ы 
as the Colorado Agricul Mechanical Calla p 
1951 to 1957. For enrol! se l хати е 
COLLEGES (table). ри: eal 


COLORED PEOPLE. < 
Necro; Races or MAN 

COLORED PEOPLE, NATIONAL ASSOCIATION fog 
THE ADVANCEMENT OF. Sce NATIONAL Asoo, 
FOR THE ADVANCEMENT OF COLORED Peor 

COLORING, PROTECTIVE. Sce Раотвстту Co 
TION. 

COLOSSEUM, KAHL uh SŁ 
theater in Rome. The wo seum comes from бе 
Latin colosseus which mea: The Colmes 
at Rome was named either for a huge statue of Vm 
which stood nearby, or f 
other amphitheaters 
coliseum after the one at Ron 


АРАКА (The =" 


ar 
ит, 1S an ancient assii 
antu 


own huge size. Mi 


lave been named colomnas @ 


In shape, the Colosseum resembles а modern football 


stadium. Contests and games were played there, а 
cruel spectacles also took place. Gladiators foug 
each other or with wild beasts. Christians were pese 
cuted and even killed in the Colosseum. 


The wooden floor of the central space, or arma 
covered with red sand to soak up and conceal bl 
wall enclosed the arena, and underneath were rooms 
house men and animals. The spectators sat on four tee 
of marble seats that surrounded the arena. 

Vespasian began the Colosseum and Titus dedicate 
it in A.D. 80. Domitian probably completed it. It was 
oval in shape, about 615 feet long, 510 feet wide, asd 
157 feet high. Historians estimate that from 50,0 
80.000 persons could sit in the Colosseum. Three 
of arches framed by classic columns decorated the vt 
side of the building. 

The Colosseum remained well preserved until $ 


roms 


The Colosseum, ог Н 
Amphitheater, in Rome, is 2 
of the most famous ruins ® 
world, The ruins rise t0 € go 
of four stories on one 5 
Thousands of tourists vist 
Colosseum every year мге 
tograph it as one of ti т 
remaining evidences © 
glory of ancient Rome. 


Italian State Tourist Обе 


The Colosseum ruins r 
ее the sand-cov« 


veal cages and passagewoys thot were 
d, wooden floor of the arena. 


yo's. Then Ror began to use its stones for other 
buildings. The building was saved from destruction by 
Pope Benedict XIV in the 1700's. Howard M, Daves 

See also АмрипнкАТЕВ; ARENA; ROMAN EMPIRE 
(picture, At the Colosseum); Trrus; VESPASIAN. 

COLOSSIANS, EPISTLE TO THE, is a letter written by 
the Apostle Paul to the Christians at Colossae in Phryg- 
Е He supposedly wrote it while in prison in Rome 
about А.р. 62. The letter warns against false teachings 
that reduced Chris! to one of the “aeons,” or eternal 
beings which mediate between God and the material 
World. See also Pavi, SAINT. FREDERICK С. GRANT 

COLOSSUS OF RHODES. See SEVEN WONDERS OF 
mE WonLD. 

COLOSSUS OF THE NORTH. See Latin AMERICA 
{Relations with the United States). 

COLT. Scc Horse (Horse Terms). 

COLT, SAMUEL (1814-1862), developed the first 
successful repeating pistol. The pistol, patented in 1836, 
lad a cylinder of several chambers that could be dis- 
darged in succession by 
the same locking and firing 
Mechanism (see REVOL- 
VER). Colt established a 
manent factory at Hart- 
ford, Conn., where he also 
Produced arms used during 
the Mexican War and the 
Civil War. After Colts 
death, his company made 
the famous six-shooters that 
Were used all over the West. 
Colt was born in Hartford. 

CHARLES EDWARD CHAPEL 

COLTER, JOHN (1770?- 
: 13), an American trap- М 
эй discovered and explored the Yellowstone region. He 
эы үп near Staunton, Va., and spent his early doc 
ү a arm. In October, 1803, he enlisted for the Lewis 

Clark Expedition somewhere near Maysville, Ky- 


He was a good marksman, and could withstand great 


Rettmann Archive 


Samuel Colt 


COA TIFOOT 


fatigue. He syed wuh her Lewin sad (Dark Î agers 
untl mms- 6 

Coler kh фе npada і 
mountain man He planned te pis tus 
амі maln їз the upper Mise Khor ama бн а 
least two yeas іа pumai of Ын koosne. Dow è 
able period, Colus was kmt so стик 00е motu 
spent his tme is the West, носена abor Ar М» 
soun River amd haugh the Rocky Monta Thr 
scene of his greatest activity wan aliorag ther «бкл» меле 
River. He amociased domly with mesy ladica wien 
including the Crowe, Stone. and Mier би 

In 1807, Colter was is bubo on à 
fur-hunting expedition, During ihis period, be выні 
his famous exploring joumey into ihe wild conistey vede 
and discovered the great ети] springe ama hat w 
now Yellowstone National Park. Не abo discovemd 
several passes through the Rocky Mosstasne 


ie w beum « 


т et 


mais 


thr Yethom vorn 


Cem 


fit mon to explore 
hn Colter, © Fur Trapper, wos ће 
agb онтоп region. He mode his joumey olone ond on foot 


Colter’s exploits in the mountains have been a basic 
source of information about American frontier expan- 
sion in that region. He returned to St Louis in 1810 
and retired as à mountain man Тисом 0. Cane 

COLT' S-TAIL. See FLEABANE. — 

COLTSFOOT is à wild plant of Europe and Asia Ik 
also now grows in northeastern United States and Е 
Canada. The coltsfoot has light-yellow flowers which 
look like dandelion blossoms. The flowers bloom in 
March or April, and are borne on stems w hich have » 
leaves. The leaves appear after the flowers have a х 
They are large and broad, and downy on the undersid ^ 
The leaves are rounded at first, but later become shapec 
like a heart or like the foot of a colt. XR 

The false coltsfoot and the beetle «ей are not пи pa 
foot plants. The false coltsfoot is sometimes called the 
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Bureau of Plant Industry, USDA 
Coltsfoot Leaves, Flowers, and Roots. The leaves of the 
plant are used to make a popular home remedy for chronic 
coughs and to treat certain lung diseases, 


wild ginger or coltsfoot snakeroot, and belongs to the 
birthwort family. 

Scientific Classification. The coltsfoot is classified as a 
member of the family Compositae. It makes up the genus 
Tussilago. HAROLD NORMAN MOLDENKE 

COLUM, KAHL um, PADRAIC (1881-  ), an 
Irish poet and author, first became known as a drama- 
tist during the carly days of the Irish literary revival. 
His most lasting work is his lyrical verse; but he also 
wrote novels, travel books, and children's stories. Colum 
was born in County Longford, Ireland, and came to the 
United States in 1914. His books, almost all of which 
have an Irish atmosphere, include Wild Earth (1907) 
and The Flying Swans (1919). RicHARD ELLMANN 

COLUMBA, SAINT. See MISSIONS AND MISSIONAR 

COLUMBIA. Long before the Revolutionary War, 
many people felt that America should have been named 
Columbia after its discoverer, Christopher Columbus. 
During the war, poets in the 13 colonies used the name 

tolumbia to describe the new nation that was to 
become the United States. The word was first used by 
Phillis Wheatley, a Negro slave poetess in Massachu- 
setts, in a poem honoring George Washington. Philip 
Freneau popularized the term in several poems during 
and after the war. It appeared first in law in 1784 when 
King's College in New York City became Columbia 
College. ‘Towns, counties, and institutions throughout 
the United States have since adopted the name. 

Columbia has often been pictured as a tall, stately 
woman dressed in flowing white robes and wearing a 
slightly peaked hat with five-pointed stars upon it. 
The dome of the Capitol in Washington, D.C., is 
topped by a statue of Columbia. This 19-foot-high 
bronze statue, called Freedom, was made by the Amer- 
ican sculptor, Thomas Crawford, Other public build- 
ings throughout the country also have statues of this 
national symbol. 


MERRILL Jensen 
coc 


COLUMBIA, Mo. (pop. 36,650; alt, 739 к) аз 
home of the University of Missouri and two wd 
junior colleges, Christian and Stephens, It ranks a 
one of the medical centers of the Middle West E 
the university's schools of medicine and nursing the 
university hospitals, the Ellis Fischel State Саа 
Hospital, and the Boone County Hospital, The aa 
historical society maintains its library in the pe 
Tt has a council-manager form of government, Colu 
bia lies in central Missouri, about 130 miles West of & 
Louis (see Missounr [color map]). 


Кою. P, Oar 

COLUMBIA, S.C. (pop. 97,433; alt. 190 ft), is the 
capital of the state and the seat of Richland County 
It stands on the east side of the Congaree River, jus 


below the junction of the Broad and Saluda rivers (see 
SOUTH CAROLINA [map]. It lies within three mils 
of the geographic center of the state. 

Various state, federal, and county offices in Columbia 
provide employment to about 8,000 persons. The city 
also serves as the distribution center for many industris 
of state-wide importance. Cotton mills produce duck 
sheeting, and other fabrics. Other important produci 
from the area include brick and tile, clothing, electronic 
equipment, fertilizers, meat products, and plastic 
The opening of the $1,000,000 State Farmers Market in 
1951 has made the city one of the leading farm markes 
in the southeastern United States. Four railroads and 
two major airlines serve the city. 

South Carolina’s Capitol, called State House, is the 
leading point of historic interest in Columbia. Archi 
tects modeled the building after the U.S. Capitol ia 
Washington, D.C. Construciion of the present building 
began in 1855. The army of Gen. William T. Sherman 
damaged the partially completed building in 1865. Bu 


the state restored the Ca 
completed in its present 


vito! for use in 1869, and it was 
form in 1907. 


Columbia has several churches of historic interes 
The First Baptist Church, built in 1859, served бе 
meeting place of the Secession Convention in ү E 
parents of Woodrow Wilson lie in the graveyard 0 


A Statue of Columbia, the 
female symbol of the govern- 
ment of the United States, 
stands atop the dome of the 
Capitol in Washington, D.C. 
Thomas Crawford was the 
sculptor. The plaster cast, right, 
is a replica of this 19-foot 
bronze statue. 


api 
rho Architect of tec 


C. A. Montgomery 
The Domed State House at Columbia, S.C., center, is a 
gray granite building of Italian Renaissance design. 


First Presbyterian Church. The Washington Street 
Methodist Church stands on the supposed site of the 
first Christian house of worship built in Columbia. 
Other points of interest in Columbia include the boy- 
hood home of Woodrow Wilson, the executive mansion, 
and the Town Theatre, one of the oldest little theaters 
in the country. Institutions of higher learning in the 
city are: the University of South Carolina, Columbia 
College, Allen University, Benedict College, Columbia 
Bible College, and Lutheran Theological Seminary. 
South Carolina’s legislature selected the site for 
Columbia in 1786. The state bought a square of land 
two miles to a side for the new capital. The city plan- 
ners reserved a space in the center for the Capitol. 
They designed and planned two 150-foot-wide streets 
to divide the square into four sections, the rest of the 
area with 100-foot-wide streets arranged at right angles. 
The legislature governed the new capital until 1805. 
Several annexations have increased the original 4 square 
miles to 17}. Columbia has the council-manager form 
of government. Jonan J. Perry 
‚ COLUMBIA BROADCASTING SYSTEM, INC. (CBS), 
Ba large radio- and television-broadcasting system and 
electronics manufacturer in the United States. William 
S. Paley organized the company in 1927. It has grown 
fom the original 16 radio stations to include six separate 
divisions active in informing and entertaining the Amer- 
ican people or in developing and manufacturing elec- 
tonics equipment. Headquarters are in New York City. 
CBS Television and CBS Radio networks operate hun- 
dreds of stations throughout the United States. But cach 
vision functions as a completely separate network, 
maintaining its own officers, staffs, and studios. CBS 
owns only a few stations in each network. Most of the 
Network stations are affiliates. Both networks donate 
arge portions of their air time to educational, cultural, 
religious, and civic programs. Each has its own news 


COLUMBIA RIVER 


reporters in many parts of the world. In 1952, CBS Tele- 
vision opened large television-producing facilities at 
Hollywood, Calif., called Television City 

Columbia Records, another division of CBS, is one of 
the world’s largest producers of phonograph records. 
CBS-Columbia, Inc, a manufacturing division, makes 
television and radio sets. CBS-Hytron, another manu- 
facturing division, produces many kinds of electronic 
tubes for radio and television sets and for other uses 

CBS Laboratories, a research division, carries on re 
search programs designed to aid the other CBS divisions 
It also cooperates with other organizations. For exam- 
ple, several medical schools teach surgery with color 
television and equipment designed by this division 

COLUMBIA COLLEGE is a liberal arts college for 
women at Columbia, S.C. It is affiliated with the Meth- 
odist Church. Courses lead to the A.B. and B.S. de- 
grees. Columbia College was founded in 1854, and was 
chartered five years later. For enrollment, see Untver- 
SITIES AND CoLLEGES (table). 

COLUMBIA RIVER is an important waterway of the 
Pacific Northwest region of the United States, and of 
southwestern Canada. It ranks as one of the world's 
greatest salmon streams, and is famous for the hydro- 
electric plants, irrigation projects, and beautiful scenery 
along its course. The Columbia River is 1,214 miles 
long, and drains an area of about 259,000 square miles, 
About 220,000 square miles of its drainage basin lie 
in the United States. 

Course. The Columbia River rises on the western 
slopes of the Rocky Mountains in the Cz adian prov- 
ince of British Columbia. From its source in Lake Co- 
lumbia, it flows northwestward for 180 miles through a 
wild, forested region, Waters from the thaws of large 
snow and ice fields feed the Columbia in this area. Then 
it makes a sharp curve to the south into Washington. 
The Kootenay and Pend Oreille rivers join the Co- 
lumbia north of the international border. In Washing- 
ton, the Columbia sweeps westward and southward 
along the Big Bend. Just below the point where the 
Snake River joins the Columbia, it turns westward to 
form the boundary between Washington and Oregon 
all the way to the Pacific Ocean. The river passes 
through the Cascade Mountains by way of the deep 
Columbia Gorge. For location, see WASHINGTON (color 
а The mouth of the Columbia River forms the 
main Pacific Coast harbor between San Francisco and 
the Strait of Juan de Fuca. Astoria, Ore., is an impor- 
tant fishing port at the entrance to the river. The major 
river port is Portland, Ore., lying on the Willamette 
River near where it joins the Columbia. The leading 
river ports in Washington are Vancouver and Long- 
view. Canal and lock systems permit small vessels to 
travel past power dams on the lower Columbia and 
sail up the Snake River as far as Lewiston, Ida. ; 

Hydroelectric Development. The Columbia River 
Basin has more than one third of the potential water 
power of the United States, and is one of the wona s 
great water-power regions. The federal E аз 
built several large power dams on the Columbia and its 
tributaries. The largest dam, Grand Coulee, produces 
hydroelectric power for the region’s industries, an 
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The Historic Columbia River Flows Through a Highly Productive Region. 


stores water for irrigating farm lands in the Columbia 
Basin of eastern Washington. Other large dams include 
McNary, The Dalles, and Bonneville, all on the lower 
Columbia. These dams have fishways that permit valu- 
able salmon runs to go upstream to their spawning 
grounds. HOWARD J. CRITCHFIELD 

See also BONNEVILLE Dam; GRAND COULEE DAM; 
Gray, RoBERT; SALMON. 

COLUMBIA RIVER HIGHWAY is one of the most fa- 
mous automobile routes in the Pacific Northwest. It 
extends from Pendleton, in northeastern Oregon, to 
Astoria, Ore., on the Pacific Coast, along part of the old 
Oregon Trail. The road is 322 miles long, and borders 
the rocky canyon of the Columbia River. It forms the 
western end of U.S. Highway No. 30, which stretches 
across the continent. Scenic spots along the Columbia 
River Highway include the Hood River and Bonne- 
ville Dam. Portland, the largest city in Oregon, is also 
on the highway. Work on the highway began in 1913, 
and was completed in 1915. The last of five reconstruc- 
tion jobs, begun in 1942 to modernize the highway, was 
finished in 1956. Marrnew C. Sieg 

See also COLUMBIA River; OREGON TRAIL. 
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COLUMBIA UNIVERSITY is a privately endowed б” 
educational school in New York City. It is one of di 
largest American universities, and ranks ern d 
leaders in the training given in important per 
knowledge. Columbia offers more od ver 
languages than any other university in te 
States. Е l- 

Organization. The university includes Tar 
lege; Columbia College, the undergraduate HE ES 
men; and Barnard College, the undergradua insi 
for women. Columbia College, an independent д, also 
tion, offers an extensive advisory system. pé d fora 
independent, was founded in 1889, and is n2 
Columbia president. mbia 

The following schools are part of ш К 
system: the faculty of medicine, including a of public 
physicians and surgeons, and the school alt 
health and administrative medicine: шешен а 
tal and oral surgery; graduate schools er engine 
business; the college of pharmacy; schools m affairs 
ing, law, dentistry, nutrition, es Jew York 
library service, and general studies; and t " of mode? 
School of Social Work. 'The graduate schoo 


1 of dramatic arts and the school 
This school is housed in the 
‚ which has auditoriums, class- 


- Arts Cer 
studios, and workrooms. 
E. is affiliated. with the Union Theological 
The Butler Library on the Columbia cam- 
Tanks as one of the largest university libraries in the 
ы States. It contains rare editions and important 
coon of manus 
The university ha 


ripts and historical documents. 

-veral institutes: American Press, 
Bs Asian, Europea: Near and Middle East, and War 
ied Peace Studics It also operates a bureau of applied 
ШШ research, Lamont Geological Observatory, and 
шй station WKCR. The physics department has a 
Sicar generator on permanent loan from the Atomic 
E, Commission. ( olumbia maintains close rela- 
Bes with many museums, hospitals, libraries, and 
Чы: institutions in New York City. It helps support 
ks in Athens, Rome, and Israel. 

History. Columbia was the fifth of nine colleges 
ended in colonial days. George II of England char- 
ipd it as King’s College in 1754. King’s College stood 
Î many years near the present site of the city hall. A 
ical school was added in 1767. During the Revo- 
| onary War, the buildings were used as a hospital. 
The school reopened as Columbia College after the war. 
fs 1857, Columbia moved to a “temporary site” in 
| окт New York City, and planned to move soon to 
What is now Rockefeller Center. It never did move 
thee, but Columbia still owns the land on which 
Rockefeller Center stands. 
| Columbia added the schools of law and mines, and 
We faculties of political science, philosophy, and pure 
nce. With the founding of the school of architecture 
321896, Columbia trustees authorized use of the term 


Columbia University occupies a huge campus on Morningside 
a residential section of Upper Manhattan in New York City. 


Columbia University 


COLUMBUS 


“university " in 1897, Cobanbás mend to its geris 
cay Morningside Heights. The usheniy gere 
rapidly during the жасу of Niche ш 
Butler, from 1901 to 1983 Р nre 

The university has a faculty of about 3000. For e» 
rollment, ee Univemsries axo Соке» (table) The 
official Columbia colors are light bise and Ae, and 
the athletic team nickname is the Lies. A webs 
school song is Sans Souci." 

Columbia has graduated many diniagunèed per 
sons. Two Columbia men, John [ау amd Abassi 
Hamilton, were members of President Googe Wah 
ington's Cabinet. Another alumnus, Robert R. Livine 
ston, negotiated the Louisiana Purchase. Presidents 
Theodore Roosevelt, and Franklin D. Roosevelt studied 
at Columbia Law School, as did Chief Justices Charles 
Evans Hughes and Harlan F. Stone 

See also Banwaxp, Рккокиюк A. P; Bunes 
NICHOLAS Murray; TEACHERS Со вов, Comune 
UNIVERSITY. 

COLUMBIAN EXPOSITION. See Wont os Cone 
EXPOSITION. 

COLUMBIAN ORDER. See Tammany, Sos ry oF 

COLUMBINE is a graceful plant that grows wild in 
Europe, Asia, and North America. Gardeners plant 
many kinds as border plants. The common изї4 cofum- 
bine bears red and yellow nodding flowers on rigid 
slender stems. Each blossom has five long-spurred petals 
and many large stamens. Bees and hummingbirds like 
columbine because the flower petals hold Large amounts 
of nectar, The plants grow each year from underground 
rootstocks and bloom from April to July. 

The long-spurred blue columbine, or Ыш and white col- 
umbine, is the state flower of Colorado. The beautiful 
blue and white flowers may be 2 inches across The long. 
slender spurs curve outward and end in tiny knobs. The 
short spurred columbine bears blue or purple flowers. Their 
bluish spurs are quite short, bend inward slightly, and 
end in a hook. 

Scientific Classification. Columbines belong to the 
crowfoot family, Ranunculaceae. The wild columbine 4 


ilegi i bl 
лиз Aquilegia, species canadensis. The long-spurred 
ей айги, and the short-spurred colum- 


bine is A. brevistyla. Romar W. Иони 
Sec also FLowER (color picture, Flowers of the Wood- 


land) аваа is the young and lively sweetheart of 
Harlequin in comedy and pantomime. She originated 
in Italian comedy of the 1500's. See also PANTOMIME. 
COLUMBITE, koh LUM bite, is a mincral ore. It is an 
oxide of niobium, iron, and manganese, and has e 
chemical formula (Fe; Mr)Nb:O«- It is the c hie! 
source of the element niobium. Its composition n 
dy, with the element tantalum ( Ta) often taking the 
lace of all or part of the niobium. When there is more 
E alum than niobium, the mineral is called tantalite. 
СЕ is black, and occurs in рыш sca 
i айз. * so №0! ‚ 
Free анод Сокмо $. Hoxtaur, Ја. 
АМТ. 3 
NIOBIUM. 
ا‎ qu 116,779; alt. 265 ft.), is a tex- 
ile center, and the third largest city in the state. 
p E the chief trading center for the farmers of 
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COLUMBUS 


the Chattahoochee Valley. The world’s largest in- 
fantry training school, Fort Benning, lies nine miles 
south of Columbus. The city is on the west-central 
boundary of Georgia, across the Chattahoochee River 
from Phenix City, Ala. For location, see GEORGIA 
(color map) 

Industry and Commerce. Water power helped make 
Columbus the South’s first city to become an industrial 
center. Water still powers the city’s factories. The 
Chattahoochee River falls 120 feet in a distance of only 
three miles near the city, and powers three hydroelectric 
plants. Cotton-textile manufacturing is the most im- 
portant industry. Other products include textile ma- 
chinery, soft drinks, farm implements, marble and 
granite, brick, tile, wood and paper products, chemicals, 
candy, and peanut products. 

Cultural Activities. Columbus has about 50 public 
schools. The University of Georgia maintains an off- 
campus center in Columbus. It offers many college- 
credit courses. Columbus also has two public libraries, 
the Columbus Museum of Arts and Crafts, and a sym- 
phony orchestra. 

History and Government. The Georgia legislature 
established Columbus on the site of an old Indian vil- 
lage in 1827. It became a cotton-milling center by 
1845. The city served as a chief supplier of shoes and 
swords for Confederate soldiers during the Civil War. 
Union forces captured Columbus in one of the last 
battles of the war in April, 1865. Columbus, the seat of 
Muscogee County, has a council-manager form of gov- 
ernment. ALBERT B. SAYE 

COLUMBUS, Ohio (pop. 471,316; alt. 780 ft.), is the 
state capital and the home of Ohio State University. 
It is a leading industrial center of central Ohio. 

Location, Size, and Description. Columbus lies at the 
junction of the Scioto and Olentangy rivers in the ap- 
proximate center of the state. АП major cities of Ohio 
lic within 150 miles of the capital. Columbus is the 
third largest city in Ohio. It covers an area of about 


The Ohio State Capitol in Columbus, center, stands in a 
landscaped 10-acre park in the downtown section of the city. 
The Columbus Area Chamber of Commerce 
` یود‎ — m 


40 square miles, on both sides of t 


sec Ouro (color map) . 
Columbus has many attractive parks and reside 
. - ES 
sections. A 10-асге park know з Capitol Square к 
"n 1 4 
rounds the gray limestone Capito! in the middle { 
city. The building’s rotunda contains noted a 


of Perry's Victory on Lake Eri 

Treaty of Greene Ville. The Mct 
other statues of famous Americ s 
grounds. The Ohio state fairgrou 
University campus апа (оо 

north side of the city. Fort Hayes, the headquarters of 
the 20th U.S. Army Corps Reserve and home о 
Ohio National Guard, occupics 80 acres а few | 
northeast of Capitol Square. 1 
Depot, one of the largest army i 
and supplying engineer and (juartermaster units, ё 
located in the eastern part of thc . Lockbourne Ай 
Force Base operates 11 miles southeast of Columbus 

The People. About 97 per cent of the people in Co 
lumbus are native-born Americans. Negroes make 
about 12 per cent of this figure. The foreign-bor: 
dents come chiefly from Germany, Great Britain, and 
Italy. Famous persons who were born in Columbus, or 
who lived there, include Senator John W. Bricker. 
General Curtis E. LeMay, “Eddie” Rickenbacker, and 
author James Thurber. 

Industry and Commerce. Columbus ranks eighth 
among Ohio cities as an industrial center. It lies near 
large deposits of coal, oil, and natural gas. About 800 
manufacturing plants operate in its industrial area 
Chief products include aircraft and aircraft parts, auto- 
mobile body hardware, ball anc roller bearings, burial 
caskets and vaults, circuit breakers, and coated fabrics 
Other manufactures include fabricated metal products 
food products, mining machinery and equipment, plas- 
tic products, radio and television tubes, refrigerators 
and steel castings. North American Aviation, Inc., which 
employs about 11,000 persons in the manufacture of mil- 
itary aircraft, ranks as the largest industry in Columbus 

Columbus is the home of several scientific research 
organizations, including the Battelle Memorial Insti- 
tute, Ohio State University, and the Edward Orton, Jr , 
Ceramic Foundation. The Battelle Institute conducts 
specialized research in industrial problems, and leads 
all other organizations of its kind in volume of research. 
See BATTELLE MEMORIAL INSTITUTE. Р Е 

Transportation. Seven major airlines provide ta" 
portation to and from Columbus. City-owned Be 
Columbus airport lies seven miles east of the кы 
district. Five large railroad lines and seven bus e 
serve Columbus. Two bus companies operate wi 
the city. n 

History. The first settlers in the Columbus regio" 
settled on the west side of the Scioto River m 2 us 
They named their village Franklinton. In 1812, a 
land directly opposite the town of Franklinton, oe 
east bank of the river, was selected as the site pe 2 
capital. In the same year, the state legislature а us ls 
the name Columbus for the city, after Ami im 
coverer. In 1834, Columbus received a Cty шоп 
and in 1871 annexed the greater part of Fran E 
across the river. А new city charter in 1316 Pod is 
for government by a mayor and council. Colum pavot 
the seat of Franklin County. James Н. ROPA 


ey Memorial aad 
d on the Сары 
ds and the Ohio State 

stadium lie on the 
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illations for servicing 


The Niña, the Pinta, and the Santa Maria corried Christopher 
Columbus and his men on their first voyage to America in 1492. 


COLUMBUS, CHRISTOPHER (1451-1506), discoverer of 


America, was one of the greatest seamen and navigators 
Wall time. He was a self-made and self-educated man 
with one idea—to reach the East by sailing west, Wise 


men of olden times and the Middle Ages had always be- 
lived this to be possible. Columbus, however, proved 
that it could be donc. He opened the New World to the 
ше and knowledge of Europeans. 


Years of Preparation 


Early Life. Columbus was born between August 25 
tad October 31, 1451, in Genoa, then the capital of an 
independent Italian republic. The family name was 
Globo. In English, he is known by the Latin form of 
lis name, Columbus. He called himself Cristóbal Colón 
ther he settled in Spain. His father, Domenico Co- 

bo, was a wool weaver who took a leading part in the 
_ affairs of his local guild. His mother, Susanna Fontana- 
IW, was the daughter of a wool weaver. 

Christopher was the eldest of five children. The next 

ther, Bartholomew, planned the great voyage with 

opher and became his right-hand man in all his 
Siterprises. The youngest brother, Diego, helped him to 
tule Hispaniola. 

Asa youth, Christopher helped his father at the loom. 

the had always longed to go to sea. Genoa was an im- 
[Portant seaport, Genoese ships traded through the Med- 

ean region, and many small boats plied to and 
tween Genoa and other coastal towns. Christopher 
*doubtedly “caught a ride” aboard some of these boats 
Коуз very young and learned how to изе oars 

He had little schooling. The Genoese dialect that he 

^C Was almost a different language from Italian, 
m he never learned to read or write. When he went 
al and had to speak Spanish, he learned to read 
E in that language. He also taught himself Latin 
ш Бе all the geography books in his day were written 

Чп, No record was left about what sort of boy 


Christopher was. But judging from his later life, Һе was 
the dreamy, sensitive kind rather than a "regular fellow.” 

Early Voyages. The chance to go to жа came some 
time between his nineteenth and. twentieth birthdays, 
when he shipped aboard a Genoese galley. The galley 
had been chartered by King René of Provence to punish 
the Barbary pirates. After that Columbus made one or 
two voyages to the island of Chios in the Ас сап Sea. 
Then came a voyage that almost cost him his life His 
ship, the Bechalla, formed part of a convoy bound from 
Genoa to England. On August 12, 1476, the convoy 
was attacked by a hostile fleet off Lagos, Portugal. Chris 
topher was wounded and his ship sank. Jumping into 
the sea, he grabbed a long oar. Using the oar as a life 
preserver, he managed to reach shore. A few months 
later he was on a Portuguese vessel which stopped at 
Galway in Ireland. The vessel sailed bro of Iceland 
in February, 1477, before returning to Lisbon. 

By the Eis. of 1477, Christopher was in Lisbon, the 
liveliest city in Europe. There his brother, Bartholomew , 
kept a shop which sold charts and nautical ve 
The Portuguese had discovered the Azores, colonized 
the Madeiras, and sailed down the coast of Africa almost 
to the equator. They had invented a handy type of - 
the caravel, which could gain ground against the wir : 
instead of merely scudding before it (see Caravet). 
They were trying to reach the Indies (which at that - 
meant India, China, the East Indies, and Japan) by 

ili und Africa. What they wanted in the Indics 
агч sd, ems, drugs and spices, which reached Eu- 
od a is long, costly, overland caravans. While the 
cop seamen were trying to reach the Orient iw 
hard way; around Africa, Columbus thought of what he 
believed. {о be the casy Way, sailing due west. 

The Great Idea 


bus Wanted to Do. Columbus was not 
ыи pH world was round,” as so often has 
ud He didn't have to. Thinking people knew the 
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4 
Christmas Eve, 1492. Columbus 
ship, the "Santa Maria,” wrecked off ^, 
Cape Haitien 


Oct. 10. Sailors at the point 
of mutiny, but agree to sail 
2 or 3 more суз 


Oct. 12. Sight first land 
of the New World, and go 
ashore on San Salvador (now 
Watlings Island) in the Bahamas 


ay 


outbound route 


ш) 
7. Great disappointment à ý 
mistaken shout og 


E 
^ 


Oct. 
at another 


n Ф9.-°- 


world was round. Columbus was simply trying to find а 
short sea route to the Indies. Paolo Toscanelli, a learned 
man of Florence with whom Columbus corresponded, 
believed that Japan lay only 3,000 nautical miles west 
of Lisbon, Portugal. Columbus expected, by sailing 
2,400 miles west along the latitudes of the Canary Is- 
lands, to reach a group of islands near Japan where he 
would be accepted as lord and master by the natives. 


Christopher Columbus, "Admiral of the Ocean Sea" 


Brown Bros. 
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Jan. 23. Ships cross their 


a 
99 


Sept. 24. Mee! v 

e winds and calm: " 
believe they have siahted 
land, but оге mistcken 


Sept.30. No land seen for 
three weeks—the longest 
voyage ever yet made out 
of sight of land 


Jan. 16, 1493. Two ships 
begin the homeward voyage; 
Columbus sailed on the "Niña" 


There he planned to establish a great trading city 
where the products of the East and the West would be 
exchanged. In the Philippine Islands, which the Spa 
iards occupied some sixty ycars after his death, his 
original dream was achieved 

First Attempts to “Sell” His Plan. Columbus had а 
hard time selling his simple plan because ће learned 


men to whom it was referred had а more nearly corect 
idea of the size of the world than he. The airline route 
from the Canaries to Japan is about 11,000 naut 
miles. (America did not come into the argument be 
cause nobody suspected the existence of America.) The 


big mistake Columbus made was in estimating the t 
of the globe and the width of the Atlantic. This mista 
made him think that Japan was about where the Virgin 
Islands are located. 
Columbus asked for a grcat deal. He wanted й : 
ships equipped and maintained at the king's un 
large share in the trade, the governorship of any Es 
he might discover, the title of Admiral, and noble e 
He wanted all these privileges to be passed ono for 
sons. None of the Portuguese discoverers had aske M 
so much. King John II of Portugal did not care to inves 
in an enterprise which his experts declared to a 
practical, so he refused Columbus’ request In 1 addi 
In the meantime, Columbus had trà eled oMa 
and the Gulf of Guinea in Portuguese ships, pe n 
become a captain. About 14.79 he man icd E: T nd 
lady, Felipa de Perestrello. They lived in the d Dig 
where Felipa died shortly after their only child, © 
was born. 
Success in Spain. In 1485 Columbus went to SP 
offer his services to King Ferdinand and Qu 
at the same time Bartholomew was trymg К France 


nree 


ain t0 
pella, 


About five miles from Palos was a ЁТ 
called La Rábida, which conducted a 8 


Feb. 12. Great storm begins 
endangering the “Niña” 


M ev a 


—— 


Night of Feb. 13-14, "мды" 
ond “Pinta” seperate in storm 


‚ез 3. 14490. Meet of fone 


mor 


- 


Sept. 16. First patches of 
footing seaweed glimpsed 
in mid-ocean 


Route of Columbus’ First Voyage to the New World. 
The Entire Trip Was Made by Dead Reckoning, and Took 32 Weeks 


boys. Columbus decided to leave Diego there while he 
went to court. Father and son made the long, dusty 
walk together. At the door of La Rábida they ate a piece 
of bread and drank a jug of water. While arrangements 
were being made io leave Diego, Columbus met Friar 
Juan Pérez of La Rábida, who became a loyal friend of 
Columbus and recommended him to Queen Isabella. 

The queen, a handsome and intelligent young 
Woman, was sympathetic and put Columbus on the 
royal payroll. Her experts, however, took the same view 
of his plan as did the Portuguese. Besides, Ferdinand 
E Isabella were busy fighting the Moors. Not until 
E he conquered Granada, the last Moorish strong- 
a in Spain (January 2, 1492), were they ready to do 
| rud The experts told the sovereigns to dismiss Co- 
lumbus, but Louis de Santangel, the royal treasurer, 
persuaded the queen that she was missing a great ор- 
Eu She sent for Columbus at once, and even of- 
E. to pawn the crown jewels to raise money. But the 
егш of the funds (about $14,000) to 

e sa j 
m et. Isabella kept her jewelry and won à 
P was riding a mule homeward when the 
E ii messenger caught up with him. He was given 
ES ing he asked for—ships, honors, titles; and per- 
Sud с trade. No discoverer was ever promised so 
- efore his performance. No discoverer’s perform- 
30 greatly exceeded his promise. 


First Voyage to America 


sin апа Crew. Columbus had three vessels on his 
а Тһеу were the Santa Maria and two smaller 
lu Ave Pinta, and the Niña. The vessels in which 
mbus sailed on all his voyages were made of wo 
о d. engines or motors, and very few comforts, as 
Page Gi x to the great ocean liners of today (see picture; 
i: 696). The Santa María was manned by 39 men, 
inta by 26 men, and the Niña by 22 теп. There 


were bunks for only a few of the officers. The cooking 
was done with wood in a firebox on deck. These 
ships had good compasses, but no log to measure dis- 
tance and no instrument for “shooting the sun” except 
a crude quadrant that was not accurate when the ship 
rolled. Columbus navigated by what sailors call dead 
reckoning. He knew less about celestial navigation than 
a modern sailor in *boot" training. 

Sailing Westward. The fleet sailed from Palos, Spain, 
August 3, 1492, and nine days later reached the Canary 
Islands. There some repairs were made and the little 
fleet shoved off from San Sebastian September 7. The 
last land sighted was Ferro, one of the Canary Islands, 
on September 9- Columbus set the course due west. He 
had fair trade winds and smooth seas most of the way 
across. The only trouble came from the crew. For the 
most part they were honest men, and there is no evi- 
dence that they feared *falling off the edge of the earth." 
But they were afraid they would be unable to beat back 
Map of the World, as it was known when Columbus wos a 
boy. Columbus did not know of the existence of the American 
continent. He thought that the same ocean washed the shores 
of Japan and those of western Europe. 
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First Landing of Columbus in the New World took place 
on Oct. 12, 1492, Columbus stepped ashore on a small island in 


against the wind which always seemed to blow from the 
east. After three weeks of sailing, the longest anyone had 
ever sailed in one direction out of sight of land, it was 
hard for Columbus to persuade them to carry on. “The 
Admiral cheered them as best he could, holding out 
good hope of the advantages they might have,” wrote 
his earliest biographer. He told the crew that he “had 
sailed to go to the Indies and would continue until he 
found them, with the Lord’s help.” Either he or Captain 
Pinzon of the Pinta cried “Adelante! Adelante!” (Sail on! 
Sail on!) 

The Discovery. On October 10, everyone agreed to 
sail on for three more days and then return if land were 
not found. The island which Columbus named San Sal- 
vador, in the Bahamas, was sighted by moonlight at 
2 A.M. October 12. Before noon that day Columbus 
landed on the beach at Fernandez Bay and took posses- 
sion of a New World (as it proved to be) for Spain. He 
believed and always insisted that this was an island of 
the Indies, near Japan or China. He also believed that 
the gentle Arawak, who offered the “men from Heaven” 
all they had, were Indians. Men knew within thirty 
years that Columbus was wrong, but everyone has con- 
tinued to call the native inhabitants of America “In- 


dians” and the islands he first discovered, the “West 
Indies.” 


The three ships stayed onl 
dor. On October 28, 1492, t 
ay, Cuba, which Columbus 
They explored ten or twely 
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y a few days at San Salva- 
he fleet entered Bahía Bari- 
believed to be part of China, 
€ harbors from Punta Brava 


Historical Pictures Serve 
he 
the Bahamas. With drawn sword and a thankful heart, 
claimed the land for the sovereign rulers of Spain. 


to Cape Maisi, and sent men up country to en 
the hope that this native villa уе was Pekine EM 
they could present a letter from Ferdinand an d 
to the Emperor of China. They found no d M 
saw natives smoking cigars—-ihe first time нт 
had seen tobacco. From Саре Maisi the fleet rie di 
Windward Passage and sailed along the „ос " 
the island of Hispaniola. 1 climate and t edi 
minded Columbus so much of Spain that he па 
Española, meaning Little Spain. А |. 
On Christmas Eve the Santa Л faría was E Bed 
teef near the present Cape Haitien, in the m an 
Haiti. The local Indian chief helped save e ЕТ d 
Seemed so friendly that Columbus decide Columbus 
fort and leave forty men to hunt for gold. Aims 
then started home on the Niña, sailing pec im 
Bay, January 16, 1493. With him he took se 
dians he had captured. Р ge was 
The Hard VY Home. The homeward M ina 
very rough. The Niña and the Pinta pea sank that 
storm west of the Azores. ‘The Мла so near enn ina 
Columbus sealed up an account of his disco lled at the 
cask and threw it into the water. The Niña ca There 
Portuguese island of Santa Maria in the an 
the governor thought Columbus was Tin olus 
had been poaching in Africa. He arreste when C 
crew on their way to church, but let them Ae way ? 
lumbus threatened to shoot up the town, Ол storm that 
Spain the Niña was overtaken by anot Lisbon. Thef 
ripped off all her sails and forced her into 


ed on à 


„Ьиз had the satisia¢ tion of visiting King John п 


(ob А 5 1 
yd exhibiting some oí the Indians who had survived 
die voyage- The Атла finally reached her home port 


of Palos March 15, 1493 Later the same day the Pinta 
sped. 

Triumphant Return to Spain. Columbus rode horse- 
Buck across Spain, with some of his officers and the cap- 
iive Indians, to report (0 Ferdinand and Isabella at Bar- 
laa. They gave him а grand reception, and confirmed 
bis title of “Admiral of the Ocean Sea? which meant 
Bat he had the right to judge admiralty cases (piracy, 
gipwreck, wage disputes, and the like) anywhere in the 
Atlantic Ocean. He also was given the title *Viceroy 
“фе Indi He was ordered to organize a second 
sovage, to colonize | lispaniola and explore further. 


Later Voyages 


Second Voyage !o America. On his second voyage, 

Columbus commanded seventeen ships, carrying about 
1:000 colonists, all men, to the New World. This“hand- 
some fleet? as the Admiral called it, sailed from Cadiz, 
September 25, called at the Janaries, and made the 
octan crossing in the excellent time of twenty-one days. 
They reached the West Indies November 3, 1493; at an 
iland Columbus named Mariagalante after his flag- 
ship. The fleet passed Dominica, Guadeloupe, Antigua, 
Nevis, St. Kitts, St. Croix, the Virgins, Puerto Rico, and 
other islands. In three weeks’ sailing they reached Cape 
Haitien. All the men Columbus had left there the pre- 
vious Christmas had been killed by the Indians, whom 
they had mistreated. When Columbus heard this sad 
news, he turned castward and founded Isabela, the 
fist European colony in the New World. Leaving his 
brother, Diego, in charge of the colony, he took the 
Nifia and two other small caravels to explore the southern 
coast of Cuba during the summer of 1494. 
‚ On the same voyage he discovered Jamaica. Return- 
ing to Isabela, he found the colonists fighting among 
themselves and with the Indians. After defeating the 
Indians and restoring order, he returned to Spain in 
June, 1496. 

In Spain, Columbus found that many Spaniards who 
had returned from the New World complained that he 
Was a cruel taskmaster. This was not true. He had been 
po lenient. The Spaniards were not satisfied and said 
there was no gold in Hispaniola. There was some, but 
not enough to satisfy them. The king and queen be- 
lieved Columbus. They agreed to send new men to the 
colony and gave Columbus one ship and two small 
caravels, to make a third voyage of discovery. 

8 Third Voyage to America. Columbus departed from 
anlúcar, Spain, on May 30, 1498. He selected a 
southerly route, thinking it would lead him to lands 
ү more gold could be found. The fleet ran into the 
шы around 9? north latitude and was becalmed 
" eight days, while the men suffered from the heat 
Hin Dotprums). Then the southeast trade wind sprang 
E. and carried the three ships to the island of Trinidad, 
MU 31. Sailing through the treacherous Serpent's 
Mouth, they crossed the Gulf of Paria to the coast of 
enezuela. In one of the little harbors on the Paria 
eninsula, on August 5, 1498; it is believed that Colum- 
We and his men went ashore. This was the first time 

at Europeans set foot on the American continent. “1 

lieve that this is a very great continent which until 


The Sailors Who Went to the New World with Colum- 
bus found the Indians of the West Indies using sleeping nets 
which they called “hamacas.” These nets were so comfortoble 
that the sailors began using them on shipboard, instead of sleep- 
ing on the hard decks as they had done on the outward voyage. 


today has been unknown; wrote Columbus in his 
journal He called the continent an "Other World." 

Columbus in Disgrace. The prediction of Columbus 
proved true, but it did not help him. He found the His- 
paniola colony seething with discontent because there 
was not enough gold to make everyone rich in a year. 
The Spaniards claimed they could not eat "Indian food” 
like corn and cassava. He tried to quict the rebels by 
giving them land and letting them enslave the Indians 
to work it, but that failed to satisfy many. Large num- 


The Great Navigator's Early Home. Christopher Columbus 
lived in this modest dwelling in Сепос, Italy. He left it to begin 
his journeys in search of money to finance his first voyage across 


the unknown Atlantic Ocean. 
Wide World 


The Santa Maria Compared with a Modern Ocean 
Liner. The Santo Maria, the flagship on which Columbus sailed, 
was only about 90 feet long. It carried a crew of 39 men and 


bers went home, where they demanded back pay and 
the Admiral's head. Columbus’ son, Diego, and his 
second son, Ferdinand, whose mother was Beatriz En- 
ríquez de Harana, were pages at court. Whenever they 
appeared in the streets they were followed by a gang of 
rascals shouting, “There go the sons of the Admiral of 
the Mosquitoes, of him who discovered lands of vanity 
and delusion, the grave and ruin of Spanish gentlemen!” 

In 1500 King Ferdinand and Queen Isabella sent 
Francisco de Bobadilla to settle the troubles at Santo 
Domingo, the new capital of Hispaniola. He put Co- 
lumbus and his two brothers in chains and shipped 
them to Spain for trial. There they were released by 
order of the king and queen. But Ferdinand and Isabella 
sent out Ovando as governor of Hispaniola. Ovando 
took a fleet of thirty ships and 1,500 new colonists. 

Fourth and Last Voyage. As a last chance to regain 
his fortunes, the Admiral asked for ships to make a new 
voyage of discovery. This the king and queen granted, 
mainly to get rid of him. 
On May g, 1502, Colum- 
bus set sail on his fourth, 
last, and most adventurous 
voyage to America. He 
commanded four caravels, 
La Capitana, Santiago de 
Palos, La Gallega, and 
Vizcaina. 

With him was his thir- 
teen-year-old son, Ferdi- 
nand, whose account of the 
voyage, although written 
many years later, is the best 
we have. Ferdinand had plenty of playmates aboard, for 
his father preferred strong, lively boys to old salts who 
were always grumbling and wanting to go home. At 
least one third of the people on this voyage were boys 
between twelve and eighteen years old. 

The purpose of this voyage was to discover a passage 
to the Indian Ocean between Cuba and the “Other 
World” found four years before. Columbus believed 
that South America lay a short distance southeast of 
China. This was a common belicf until Magellan’s ship 
returned from a voyage around the world in 1 522. The 
fleet crossed from the Canaries to Martinique in twenty- 
one days, and then sailed to Santo Domingo. Columbus 
noticed the signs of a West Indies hurricane about to 
break and sent a captain ashore to warn Ovando, 
Ovando, however, mocked at the Admiral and sent his 
fleet to sea. It was struck by the hurricane, and twenty 
ships were sunk with all their crews, Several ships strug- 
gled back to Santo Domingo. But only one, which 
happened to be carrying all the gold Columbus’ agent 
had collected in Hispaniola, reached Spain safely. In 
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Columbus’ Coat of Arms 


took 70 days to cross the Atlantic. Some modern liners wed 
today are about 1,000 feet long and can carry more thes 
10,000 persons. Some cross the Atlantic in less than five doy 


the meantime, the four ships led by Columbus came 
through the hurricane with litile damage. The ships 
met in the port of Azua west of Santo Domingo. 
From Azua they sailed past Jamaica to southern Cubs 
and crossed the Caribbean to the Bay Islands off the 
coast of Honduras. It was July 30, 1502. For the rest of 
the year they sailed east and south along the coast of 
Central America, looking for the strait that was not there 


They had to buck headwinds aiid foul weather along the 
Mosquito Coast. Everyone was tired and soaked to the 
skin. Columbus said this was the longest and grimmest 
tempest he had ever been through. 

Ferdinand wrote about a storm off the coast of 
Panama: “What with the heat and the wet, our hard- 
tack became so wormy that, God help me, I saw many 
sailors who waited till darkness to eat it so they would 
not see the maggots.” 

On reaching Almirate Bay in the present Republic of 
Panama, Columbus learned that another ocean lay 
only a few days’ march across the mountains. But he 
had not found a strait leading to that ocean. He spent 
New Year’s Day, 1503, anchored off the site of the 
present United States Naval Base at Coco Solo, Canal 
Zone. But the explorers never learned how near the 
Pacific Ocean was. 

The Indians of Costa Rica and Panama were mot 
civilized than any that Europeans had met before. Co- 
lumbus, by trading cloth, beads, and various small 
wares, obtained a valuable load of copper and gold 
objects such as masks, great disks, and bird-shaped pend- 
ants. After passing Porto Bello and finding no strait, 
he turned westward again and tried to found a coke 
in the province of Veragua where gold was plenti 
and easy to mine. V. de 

The local Guaymi Indians were willing to trade: 
but did not want the Spaniards as permanent pe 
The local chief, El Quibían, was friendly at first. T 
soon got ugly. Bartholomew, Columbus, and a 
Méndez captured El Quibían as а hostage. The n jo 
chief jumped overboard and escaped. Then he le i 
warriors to attack the village that the Spaniards w 
building beside the Belén River. The n d 
a number of Spaniards, including Captain De a 
of the Capitana before they were driven off. Colu to 
could not leave the rest to certain death. m 
them all aboard and started home on April 16, А 2 

Columbus had to move slowly along the со y 
east as possible, because his ships were gak 
from holeseaten in the planking Бу Leredos, OF ship he cut 
Then, leaving the two least seaworthy ships, logge! 
across the Caribbean. On June 25, the Kos By 
Capitana and Santiago were landed at St. s 
on the north coast of the large island of Ја: sent 

There Columbus was marooned for а yea" 


in Diego Méndez in an Indian dugout canoe to 

siola for help. Méndez reached Hispaniola, but 
Governor Ovando blocked efforts to get a ship, because 
be kared that Columbus might get his job as governor. 
fa the meantime, the Admiral had to put down a 
gutiny of his men. In order to obtain food from the 
Indians, he used the famous eclipse trick. He learned 
fom his almanac that there would be a total eclipse of 
the moon on February 29, 1504, Columbus told the 
Indians that God would punish them by removing the 
fight unless they promised to supply the Spaniards with 
plenty of cassava, corn, and fish. The Indians did not 
fake too much stock in this, but before the eclipse was 
complete they “with great howling and lamentation 
сше running from every direction to the ships laden 
with provisions, praying the Admiral to intercede with 
God on their behalf” C olumbus promised to do his best, 
and after that the Spaniards were given plenty of food 
in return for glass beads, brass rings, and other articles 
of trade. 

Finally, on June 29, 1504, Columbus and 100 sur- 
vivors, out of 135 who had left Spain, sailed from Ja- 
maica in a little caravel chartered by Méndez. The 
Admiral’s fourth and last voyage ended at Sanlücar, 
Spain, on November 7, 1504. 


The Admiral’s Last Days 


Before Columbus was allowed to come to court to tell 
his adventures, Queen Isabella died, and King Ferdi- 
nand would do nothing for him. The Admiral was fifty- 
three years old and in failing health. He had suffered 
fomarthritis during the last two voyages and now could 
scarcely move. He had enough money to live on, but 
wanted the governorship and his rightful share in Amer- 
ican trade restored to him. The few remaining months 
of his life were spent cither in bed or painfully traveling 
by muleback to be near the king in the hope he would 
relent. On May 20, 1506, in a humble dwelling at 
Valladolid, the “Discoverer of America and Admiral of 
the Ocean Sea” died. With him at the end were his two 
sons, Captain Méndez, and a few faithful servants. He 
was buried in Valladolid, but more than thirty years 
later his remains were moved to Santo Domingo (now 
Ciudad Trujillo, in the Dominican Republic). 


Estimates of Columbus 


‚ Appearance and Character. Columbus was described 
in 1501 as “a tall man and well built, ruddy, of a great 
creative talent, and with a long face.” His son Ferdinand 
added: “He had an aquiline nose and his eyes were light 
in color: his complexion too was light, but kindling to a 
vivid red. In youth his hair was blond but when he 
puc to his thirtieth year it all turned white.” He was 
m in dress, and moderate in eating and drinking. 
© was pleasant but dignified. 
Columbus had a mystic belief that God intended him 
i ae great discoveries in order to spread Christian- 
б. He said his prayers several times daily and attended 
mass whenever possible. Although he often seemed 
d for money and titles, it was to save his descend- 
за tom the poverty he had endured аз а young man. 
one E aman, he was one of the greatest in history. Any- 
оц pa have reached America by sailing west long 
old È but few men with the means Columbus had 
have found the way back to Spain, or have 


COLUMBUS, CHRISTOPHER 


reached the desired island on later voyages. Columbus 
had great moral and physical courage. Again and again 
he faced mutinous sailors, armed rebels, frightful storms, 
and fighting Indians without flinching. His tenacity 
was so great as to be a fault. A man of one idea, and 
that a radical one, he was regarded as tiresome by most 
people and was hated by many. Also he had an unfor- 
tunate habit of saying “I told you so” about the success 
of his first voyage, which made some people eager to 
trip him up. 

The World's Debt to Columbus. In 1492 most thinking 
men in the Old World were feeling very gloomy about 
the future. Thirty years later a great renewal of human 
spirit had commenced. Columbus had not only dis- 
covered a new world, but his success had encouraged 
other discoverers and opened new windows to science 
and to all knowledge. To no man in modern history 
does the world as we know it owe so great a debt as to 
Christopher Columbus. Sasurt. Enor Morison 

Related Articles in Woro Book include: 
Caravel Isabella 1 
Cattle (History) Roman Catholic Church 
Ciudad Trujillo (picture) (picture, The First 
Columbus Day Roman Catholic Mass 
Ferdinand V in the New World) 
Flag (color pictures, Flags Vespucci, Amerigo 

in American History) 
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B. First Attempts to “Sell” His Plan 
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Ill. First Voyage to America 
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С. The Discovery 
D. The Hard Voyage Home 
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Questions 


What did Columbus hope to prove by making his first 
А E T ¢ H з» 
ху did Columbus have such а hard time "selling 
his plan for a voyage westward? 
How did Queen Isabella get money to send Columbus 
his first voyage? 

P Did EE ever know he had found a new world? 
Did Columbus actually see the American mainland? 
How much did Columbus know about navigation? 
Did Columbus have seaworthy vessels on his first 

age? j 

ws did their speed compare with the speed of а 

modern trading schooner? What modern vessels are 

ike the ships of Columbus? > 

i Climbs spoke of “the Indies" what countries 


id he mean? 
8 Why did Columbus once threaten to shoot up à Portu- 


guese town? 
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COLUMBUS, KNIGHTS OF 


COLUMBUS, KNIGHTS OF. See Kwicurs or Co- 
LUMBUS. 

COLUMBUS DAY honors the day Christopher Colum- 
bus discovered America. It is celebrated on October 12, 
a legal holiday throughout the United States. Most 
schools hold programs and special events. Cities and 
organizations sponsor parades and hold banquets. 

The first Columbus Day celebration was held in 
1792, when New York City celebrated the gooth anni- 
устзагу of the landing. In 1892, President Benjamin 
Harrison called upon the people of the United States 
to celebrate Columbus Day on the 4ooth anniversary 
of the event. Columbus Day has been celebrated an- 
nually since 1920. 

Although the land Columbus discovered was not 
named after him, many monuments honor him. The 
republic of Colombia in South America bears his name. 
So do towns, rivers, streets, and public buildings. The 
name Columbia has also been used as a poetic personifi- 
cation of the United States (see CoruMsia). The Co- 
lumbus Memorial Library in Washington, D.C., con- 
tains 90,000 volumes on the 21 American republics. 

Many Latin-American countries also celebrate Octo- 
ber 12 as the Día de la Raza (Day of the Race). It honors 
the Spanish heritage of the peoples of Latin America. 
Celebration ceremonies feature speeches, parades, and 
colorful fiestas. ELIZABETH HOUGH SECHRIST 

COLUMN, KAHL um, is a vertical structure or pillar 
designed chiefly to support a weight above. It usually 
serves both to strengthen and to decorate a building. 
It may be constructed of any material, such as stone, 
wood, metal, marble, or brick. A typical column con- 
sists of three parts, the base, shaft, and capital. The 
shaft is the central upright portion. It is usually cylin- 
drical in shape, but it may be modeled on any regular 
geometrical figure. The base forms the lowest part. It 
supports the shaft, which is crowned by the capital. 

In ancient architecture, the column appeared in a 
great variety of sizes and forms. The Egyptians favored 


the heavy and massive type of column, represented by 
the great central pillars of the Hall of Kamak ( 

Есүрт, ANCIENT [color picture, The Temple of A, c 
Re at Karnak]). The Persian column, like the Greet 
was generally tall and slender. а 

The Greek Orders. The Greeks developed the о 
to a high degree of perfection. The Styles of base 
shaft, and capital conformed to special rules Which 
made possible their grouping into the three clase 
orders of architecture: Doric, lonic, and Corinthian 

The Doric Column is the oldest and simplest of the 
three types. It has a plain shaft without a base, which 
tapers slightly upward, the height from 5 to 7 times is 
lower diameter. Along the shaft, 16 to 20 vertical 
shallow grooves, or flutes, mect in sharp edges. The 
capital has two parts of equal thickness. The upper, a 
square block, or plinth, called the abacus, rests on the 
lower, a circular pillowlike tablet called the есш 
Above the capital is the entah/ature, which consists d 
three parts. The most celebrated example of Dorie 
architecture is the stately Parthenon, on the Acropolis 
of Athens (see GREECE, Ancient [color picture, The 
Parthenon in Athens]; PARTHENON). 

The Ionic Column was invented by the Asiatic Greeks. 
It is a more slender, graceful, and decorative structure 
than the Doric. Its shaft rises from a circular or polyg- 
onal base to a capital adorned with an echinus and 
volutes, or scrolls, connected by a horizontal band. Its 
height ranges from 72 to 94 times its diameter. Along 
the shaft are 24 flutes, separated by narrow fillets ot 
flat surfaces. Among the finest examples of Ionic archi- 
tecture are the Temple of Diana at Ephesus and the 
Erechtheum at Athens (see ACROPOLIS). 

The Corinthian Column is the most ornamental. А 
variation of Ionic, it has a slender, fluted shaft but a 
more elaborate capital. The capital consists of a bel 
shaped core surrounded by two or three rows of acanthus 
leaves (see Acantus). Above these leaves, pails d 
branching scrolls meet at the corners in spiral volutes. 
The monument of Lysikrates at Athens is famous among 
the examples of Greek Corinthian art. 


сомо део 


HEIGHT OF 
COLUMNS 
9 Diameters. 


Columns Used in Greek and Roman Archi 

tecture. Th 
three Greek orders, from left to right, are the (1) Doric, used in 
the Parthenon; (2) lonic, used in the Erechtheum; both on the 
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HEIGHT OF 
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| ueisurer cot. 
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OFTEN FLUTED. 


L 
Acropolis at Athens, The third is Corinthian, used in b 
monument of Lysikrates at Athens. The three Roma 
right, were adapted from the Greek orders. 


vilding the 
n orders 


The Roman Orders. The column became an archi- 
коша! feature of wonderful variety and beauty under 
be Romans. Five orders are usually assigned to them: 
Texan, Doric, Ionic, Corinthian, and Composite. 

The Tuscan is an clementary Doric, with а column 
even diameters In height. The Roman Doric column is 
borowed from the Greek. It generally has a simple 
wolded base that rests оп а square plinth. The Romans 
adopted the Greek Tonic 
with little change. But the 
Corinthian was greatly en- 
tiched and elaborated and 
became a distinct Roman 
order. The Romans added 
the Composite to these four. 
It resulted from a combina- 
tion of the abacus, echinus, 
and volutes of the Ionic 
with the bell and leaves of 
the Corinthian. 

The Romans favored col- 
umns designed to serve as 
memorials to famous per- 
sons and events. They 
erected massive towerlike 
columns fitted with interior 
staircases. These included 
Trajan’s Column and the 
Column of Marcus Aure- 
lius. 

Columns of Later Peri- 
ods. In early Christian and 
medieval European archi- 
tecture, the column was 
used freely and in a variety 
of forms. Most of the capi- 
tals are derived from the 
Corinthian and are called 
Corinthianesque. The inte- 
rior of the Cathedral of 
Notre Dame in Paris, be- 
gun in 1163, offers a good 
example of the combina- 
tion of arch and shaft. The 
Renaissance brought a re- 
3 vival of all the Roman 
Ypes of columns. Of special note are the colonnades of 
b. а Church in Rome and of ће Louvre in 
E. e £ rchitecture today has adopted the Greek, Ro- 
Шы E Renaissance types of columns to give an 
Buldi of grandeur. Examples include the Treasury 
Pe fe in Washington, D.C.; the building of the 

ples Gas Light & Coke Company in Chicago; and 
E Cathedral of St. John the Divine in New York 

See E s KENNETH J. CONANT 

Sin: also pictures of columns with LEBANON; POMPEN; 
омм, KAHL uhm nihst, is а newspaper or 
Bas E Writer whose column, or feature article, ap- 

on a certain page of the publication.‏ و 
at have a wide choice of subject matter and‏ 
sonal, a ш of opinion. Their writing is the most per-‏ 
вра регһарз the most expressive, in а newspaper.‏ 1 
пы? To Columnists may specialize in criticism of‏ 

airs or the arts, in humor, or in “gossip: 


An Egyptian Column 


COMBINE 


Sports, business, and society and women's pages also 
include columns of comment. jons E. Dazwxv 

COMA, KOH muh, is a state of deep and complete 
loss of consciousness. The word comes from the Greek 
word koma, meaning deep sleep. Persons in this state 
ordinarily cannot be aroused by stimulants such as 
spirits of ammonia, light slapping, or a pinprick. Head 
injuries, tumors, and strokes may cause coma. Persons 
who take poisons or an overdose of sleeping drugs often 
develop a coma. Doctors treat coma according to its 
cause. For example, if it is caused by a poison, the doc- 
tor gives an antidote. Lous D. Boses 

COMANCHE INDIANS, koh MAN che, were a 
southern Plains tribe that hunted bison from the Platte 
River of Nebraska down into Mexico. They became the 
most expert of all Indian horsemen in the American 
Southwest. 

Because the Comanche moved about constantly, they 
lived in skin tepees which could be carried easily. They 
plundered peaceful Indians, and later stole horses from 
Spanish and American settlements. They terrorized 
ranch owners by swooping down at night and yelling 
and waving blankets to stampede the horses. They rode 
bareback, but kept a loop of horsehair braided into the 
horse’s mane. When enemy arrows or bullets came 
thick, a warrior threw his body into this loop and rode 
against the horse’s side or even underneath him, keep- 
ing only one heel on the horse’s back for support. 
Westerners claimed that a Comanche could shoot as 
straight in this position as he could sitting upright on 
the horse. 

By the Treaty of Medicine Lodge, the U.S. govern- 
ment established a reservation for the Comanche in 
southwestern Oklahoma in 1867. They received land 
and the privileges of citizenship. They became farmers 
and stockmen, and gradually adopted most of the white 
man's ways. Berta P. DUTTON 

See also TExas (Famous Texans [Parker, Quanah]). 

COMB JELLY. Scc JELLYFISH. 

COMBAT, TRIAL BY. See Triat BY COMBAT. 

COMBAT ENGINEER. See ENGINEERS, Corps OF. 

COMBAT INFANTRYMAN BADGE. See DECORA- 
mions AND Mepats (Other Service Medals). 

COMBINE is a farm machine which moves across a 
field, cutting and threshing in one operation such crops 
as small grains, soybeans, and grass seed, This combined 
harvester and thresher is either self-propelled or is pulled 
by a tractor. The combine threshes the seed from the 
stalks of straw, collects the seed into a tank or sacks, and 
leaves the straw lying on the ground. The first combine 
was used in Michigan in 1837, but the machine did not 
come into general use until about 1917. The first exten- 
sive use of the combine was on the large wheat fields of 
the West. Smaller combines were manufactured suit- 
able for use on smaller farms, so that combines are now 
used in all parts of the country where grain is raised. 

Before the combine came into general use, most small- 
grain crops were harvested with binders, which cut and 
bound the straw and grain into bundles. The bundles 
of grain then were threshed with a stationary threshing 
machine. А. D. LoNGHOUSE 

See also REAPING MACHINE; SASKATCHEWAN (color 
picture); THRESHING MACHINE; WHEAT (picture). 
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COMBUSTION 


COMBUSTION is any chemical reaction that gives off 
heat and light. The rapid union of oxygen with any 
substance is combustion. Combustion is usually thought 
of only in connection with fire, but it includes many 
other chemical reactions. Combustion occurs, for exam- 
ple, when chlorine burns in hydrogen gas, or in the 
burning of any substance in chlorine. 

The speed of combustion determines the temperature 
of the burning substance. If coal burns slowly, the tem- 
perature is lower than ifit burns rapidly. But the amount 
of heat given off by the burning of a certain amount of 
coal is always the same, whether combustion occurs 
rapidly or slowly, The kindling temperature is the low- 
est temperature at which a substance burns. The tem- 
perature of combustion is the highest temperature 
reached during combustion. The heat of combustion is 
the total amount of heat given off when a substance 
burns, Scientists measure the heat of combustion in calo- 
ries. See CALORIE. 

Spontaneous combustion occurs when the burning sub- 
stances have not been ignited by a match or some other 
burning object. Heaps of rags soaked with oil, or piles 
of coal that contain moisture and other substances, 
sometimes begin to burn without being ignited. Spon- 
taneous combustion is caused by the rapid union of 
oxygen with carbon and hydrogen in the oil or coal. This 
rapid reaction raises the temperature of the rags or coal 
above the kindling temperature, and the substance 
begins to burn. RALPH С. OWENS 

See also Dusr ExpLostN; Fire; FLAME; HEAT; 
OXYGEN. 

COMEDO. Sce BLACKHEAD. 

COMEDY, KAHM uh dih, is the light and amusing 
branch of the drama. A comedy usually has a happy 
ending, unlike a tragedy, which usually ends in disaster. 
The term comedy also includes exaggerated forms of 
comic entertainment called farce and burlesque. 

One of the purposes of comedy is to provide delight- 
ful entertainment for theater audiences. Another is to 
show people how silly they can be. All first-class comic 
dramatists are serious writers who hope to improve 
people by showing them their faults in an amusing 
way. Some of the world’s greatest plays are comedies. 

Comedies differ from country to country because the 
senses of humor of the various peoples are apt to be 


different. For example, French comedy is usual 


hearted and witty. Scottish comedy is tehi 
playful and sweet. English comedy is often clever | 
gentle. German comedy may be fantastically cx 


ated. Irish is satirical. American comedy is noisy asd 
full of jokes. Comedy often depends on local sic 
for its appeal. For that reason, a comedy that is extremes: 
successful in one period or place might not be considers 
at all funny in another. But great comedy always ee 
tains elements that are meaningful to all ages, К 
Comedy developed from ancient Greek festivals in 
honor of Dionysus (called Bacchus in Rome), the god 
of revelry (see BAccuus). In the earliest Greek comedies 
a witty fellow simply indulged icule. Later, a plo 
was added. Greek comedy reached its highest develop 
ment in the plays of Aristophanes. Two Romans, Plauns 
and Terence, adopted plots from Greek comedies. 
There have been comic playwrights in every period 
of history when the theater existed. William Shake 
speare was the greatest writer of comedy in England in 
the 1600’s. His most famous comedies include As Tos 
Like It, A Midsummer Night’s Dream, and Twelfth Night 
Moliére was the comic genius of France in the late 
1600's. In the 1700's, Oliver Goldsmith and Richard 
Brinsley Sheridan in England and Pierre Beaumarchais 
in France were important authors of comedy. Masters 
of comedy in the 1900's include the English playwrights 
Sir James Barrie, Noel Coward, George Bernard Shaw, 
and Oscar Wilde; the Americans Philip Barry, George 
M. Cohan, Moss Hart, George S. Kaufman, William 
Saroyan, Booth Tarkington, and Thornton Wilder; and 
the French dramatists Jean Giraudoux and Jean 
Anouilh. GLENN Ноонв 
The Wonrp Book has a separate biography for each 
playwright mentioned in this article. See also Bur 
LESQUE; Drama; Humor; Tnaccpv. З 
COMEDY OF ERRORS, THE. Sec SHAKESPEARE, Үп. 
UAM (Types of Plays; table, Fhe First Period; Music. 
COMENIUS, koh ME nih us, JOHN AMOS (159% 
1670), was a Czech educator and bishop. His Orbi 
Sensualium Pictus (The World of Sense Objects Pictured), 
published in 1637, was the first illustrated textbook for 
children. He favored a broad general education, rather 
than the narrow training of his day which emphasiz 
the study of languages. He urged the establishment ? 
more schools and universities. Comenius was bom 1 
Moravia. CLAUDE A. EGGERT 
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of a Comet Always Points Away from the Sun. 


The Tail 


COMET, KAHM eht, is a heavenly body that looks 
like a star with a tail. Some comets do not have tails, 
and look like hazy, round spots of light. But most com- 
es have three parts; a nucleus, a head, and a tail. The 
bright central nucleus may be nearly as large as the 
tarth, which is about 7,900 miles in diameter. The head, 
or coma, surrounding the nucleus, may be from 30,000 
to 100,000 miles in diameter. The tail, which looks like 
a bright streak behind the comet, may sometimes be 
{00,000,000 miles long, or farther than the distance 
from the earth to the sun. The light of a comet is partly 
reflected sunlight and partly the /uminescence, or glow, of 
particles caused by sunlight. 

Theories of Comets. It has long been believed that 
comets are masses of tiny solid particles held together 
loosely by gravitation. But this theory does not fit all 
the observed facts. F. L. Whipple of the Harvard Ob- 
*rvatory has put forth another theory. He suggests that 
comets are formed in cold outer space from the inter- 
stellar dust particles cc onsisting of such compounds as 
methane, ammonia, and water, which probably exist as 
Ку particles in outer space. Whipple believes that such 
ices” form perhaps 70 to 80 per cent of the mass of a 
comet. The other 20 or 30 per cent is formed from the 
interstellar dust into rocky and metallic materials such 
м are found in meteorites. This rocky material is im- 

dded as dust and chunks in the icy material. 


Famous Comets 


Nave 

AME First SEEN PERIOD OF ORBIT 

: (YEARS) 
pete Brahe's Comet 1577 OP: 
Cr as Comet 1806 6.7 
Prat Comet of 1811 1811 3,065? 
Pons W Comet 1786 3.3 
ai. innecke Comet 1812 6.26 
гете Comet 240 в.с. 77 

nat Comet of 1843 1843 512.4 
Moret Comet 1858 290 
Se “house’s Comet 1908 КҮ 

IWassmann. \ 

achmann Come 5.15 

j t 1927 16.15 
"end-Roland Comet 1957 


COMIC OPERA 


As the comet travels in its path, or orbit, it sooner or 
later gets near enough to the sun to have the outer layers 
of the icy material evaporate, due to the heat of 
radiation. This evaporation releases the meteoritic 


ters. Meteors are pieces of stone or metal that fall to 
earth from space. The escaping gases and meteoritk 
material stream off into space along the comet's orbit 
This release of material accounts for the streams of 
meteors that are observed when the earth crosses the 
paths taken by certain comets. See METEOR 

Paths of Comets. Comets travel around the sun in 
egg-shaped paths called ellipses. The time it takes a 
comet to make a complete orbit is called its pertod 
Encke’s comet has a period of only three and a third 
years. Halley’s comet has a much longer period, one 
of about 77 years. 

Some comets travel in such long orbits that they are 
near the sun only once in thousands of years. But all 


Visual Education Service 
Halley's Comet is seen once in about every 77 years. Lost 
seen in 1910, it will probably appear again in 1986. 


comets are parts of the sun's family, just as are the earth 
and the other planets. Most comets cannot be seen 
without a telescope, and then only for short periods 
when they are near the sun. They may be visible for 
a few days or for a few years. 

Famous Comets. The most famous comet to be seen 
as a brilliant, awe-inspiring heavenly sight was Halley's 


comet, in 1910. This comet was named for Edmund 
Halley (1656-1742), who in 1682 predicted its return in 
1759, 1835; and 1910, and was right each time. Halley 
showed that the comet had appeared in 1066, 1456, 
1531, and 1607. See HALLEY’S COMET. | Я | 
Another comet, Bicla's comet, broke in two in 1846 
and has disappeared. A very bright comet, Donati's, 
with two curved tails, appeared in 1858. In February 
and March, 1942, Whipple's comet could be seen easily 
without a telescope, among the stars of the Big Dipper. 
In 1957, the Arend-Roland comet appeared in the 
northern sky. It was the first bright comet since Halley's 
comet reappeared in 1910. | 
Before science explained what comets are, men feared 
them greatly. In 1456, Halley’s comet frightened every- 
one in Europe so much that Christian churches added 
a prayer to be saved from “‘the Devil, the Turk and the 
comet.” In 1g10, the earth passed through the tail of 
Halley’s comet without any noticeable effect. Even if 
the earth ran into the head of a comet, there might be 
only a shower of meteors. CHARLES ANTHONY FEDERER, JR. 
See also HALLEY, EDMUND. 
COMIC OPERA. Sce OPERA (Forms). 
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PET |! 
A SQUAD IS COMING 
THIS WAY FROM ELGIN. 


NOW ANNIE, 
ITS ABOUT TIME 


YOU HAD SOME БОТ! CAN 


NEW CLOTHES ~ | GET ALONG= 
d 


Chi. Trib.-N.Y. News Syn. 
Little Orphan Annie 


King Features Syn. © 1945 
Blondie 


COMICS are a series of drawings that tell the se- 
quences of a story or an incident in picture form. They 
were originally meant to be funny, and were called 
funnies. 

Kinds of Comics. Many comics involve humorous 
characters who get into and out of amusing situations. 
Others are adventure stories in picture form. The heroes 
and villains of these strips move from one exciting epi- 
sode to another. Some comics present the daily but 
dramatic doings of businessmen, housewives, doctors, 
ministers, newspaper reporters, career girls, and many 
other persons. Other comics retell stories from the Bible 
or from history. Still others retell legends and folk tales. 
Many readers follow their favorite comic strip year 
after year. During World War II, the armed forces used 
comics as teaching devices. Manufacturers often use 
comics to advertise their products. 

Creating and Selling Comics. Many comic strips are 
the work of one person who writes the story and draws 
the pictures. But more often, one person conceives the 
plot and develops the conversation and narrative, and 
another person draws the pictures. 

Comic strips are usually drawn several weeks before 
they appear in print. Writers must have a store of 
ideas ready to put into work. Many artists and writers 
sell their comic strips to a syndicate, or distributing com- 
pany. The syndicate sells the strip to newspapers. In 
this way a strip appears at the same time in hundreds 
of newspapers in all parts of the country and in foreign 
publications as well. Some comic characters have 
gained world-wide fame as a result of newspaper syndi- 
cates (see NEWSPAPER SYNDICATE). 

History. The first widely known comic strip was 
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Chi. Trib,-N.Y, News Syn. 


Dick Tracy 


Detective Comies, Ine, t 
Superman 


HOW DID YOU MAKE 
OUT FLY-RIGHT 


ND HIRED 05 TO HAUL 
ACHINERY FROM THE FACTOR: 

HOLDINGS! WHAT: 

AGENCY FEE? 


CANYON F 


Field Enterprises, In: 


Steve Canyon 


*Hogan's Alley," by Richard F. Outcault. It appeared 
in the 1890's, and its hero was known as the Yellow | t 
A rival newspaper hired Rudolph Dirks to draw 1 
Katzenjammer Kids." Frederick Burr Opper, anos 
early artist, drew comic strips and political pese 
for Heart papers from 1899 to 1936. He ge 
“Happy Hooligan,” “Alphonse and Gaston,” а 

“Our Antediluvian Ancestors.” "err. 

Comic books appeared in the early 1930's. ¢ n 
they consisted mainly of reprinted comic Мр M 
today they contain especially written and € a 
terial. Due to the large amount of material neede ae 
entire staff of artists and writers is often needed to p 
duce a single comic book. 

The popularity of comics grows e е 
sands of readers find relaxation апа entertal oe 
teading comic books and following their pex ur 
in strips and cartoons. FERE the fol 

Some popular comic strips are described 1 
lowing list. 

Blondie was created in З 
"Chic" Young. Blondie is the boss of 
household, and Dagwood is her go xd-nat 
Their two children, Alexander and Coo 
millions of other children. Daisy, the dog, а situati 
pies play an important part in the amusing 
that occur. Young was born in Chicago S 

Bringing Up Father was created in 1912 
McManus. The characters are henpecked ЛЕ in 
"society" wife Maggie. McManus was 9 
Louis, Mo., in 1884, and died in 1955. 

Dick Tracy, a detective action strip, is bo 
Chester Gould in 1931, Dick ‘Tracy is а sy™ 


ach year. Thot 
nment in 


d 
9: ; Murat Bernal 
1980 by Маза 


ured husband. 
kie, act like 
nd her pup” 


jons 
by Georg 


and his 
Eee t. 


m ted by 
аз pen d law 


order. Other characters in the strip include Junior, 

Tacy's young helper, and Tess Trueheart, now Mrs. 

Tacy. The name of a character often describes his 

ality, occupation, or physical appearance. Gould 

sas born in Pawnee Okla., in 1900. 

Gasoline Alley began as a single cartoon in 1919, 
The characters were a group of men who met on Sun- 
gay in the alley behind their houses to talk about their 
gutomobiles. In 1921. the creator of the cartoon, Frank 
Û King, changed it to a comic strip and began the 
lend from straight comedy to storytelling. The strip 
concentrated on the idventures of Walt Wallet and 
Skeezix, who had been left on Walt’s doorstep as an 
infant. King was born in Cashton, Wis., in 1883. 

The Gumps deals tnainly with the adventures of Andy 
Gump, his wife Min and their son Chester. The strip 
was created in 1917 by Joseph Medill Patterson, then 

ident of the Chicago Tribune-New York News Syn- 
dicate. It was first drawn by Robert Sidney Smith, who 
was born in Bloomington, Ill., in 1877. When Smith 
died in 1935, Gus Edson took over his work. Edson was 

born in Cincinnati, Ohio, in 1901. 

Joe Palooka was created in 1930 by Hammond Ed- 
ward “Ham” Fisher. The strip was inspired by the 
artist's acquaintance with a good-natured prize fighter. 
Joe Palooka was the first comic character to put on a 
wldier’s uniform in World War II. When Joe enlisted 
in the army, President Franklin D. Roosevelt person- 
ally thanked Fisher for helping to make the draft popu- 
lar. Fisher was born in Wilkes-Barre, Pa., in 1900, and 
died in 1955. 

Li'l Abner is the creation of Al Capp (Alfred Gerald 
Caplin). The strip began in 1934. Li] Abner, a hillbilly, 
isthe son of Pappy and Mammy Yokum of Dogpatch, 
US.A. Daisy Mae was the hero's faithful but unap- 
preciated girl friend until 1952, when Li'l Abner finally 
married her. Capp is responsible for Sadie Hawkins 
Day, a sort of annual leap-year day, when the girls pur- 
sue the boys. Capp was born in New Haven, Conn, 
in 1909, 

Mutt and Jeff was created by Harry Conway “Виа” 
Fisher in the early 1900%. “Augustus Mutt” began as 
à sports-page cartoon in the San Francisco Chronicle. 

Mutt and Jeff” is the oldest continuously published 
Comic strip. Fisher was born in Chicago in 1885. After 
hisdeath in 1954, the strip was continued by A] Smith. 
{ Peanuts was created by Charles Monroe Schulz in 
E. His perplexed and frustrated hero, Charlie Brown, 
E е main character of the strip. Charlie Brown's 
Tends include Schroeder, a musical genius who plays 
у piano; Lucy and her baby brother Linus; and 
Mine an almost-human dog. Schulz was born in 
“nneapolis in 1922. 
E Canyon was created in 1947 by Milton Arthur 
fies hi Steve, a lieutenant coloncl in the Air Force, 

3 Cu way through exciting but realistic adventures. 

s ARTOON (Caniff, Milton Arthur). р 
a m was created in 1938 by Jerry Siegel. The 

im artist was Joe Shuster. Superman has super- 
i an powers, He is a combined Sherlock Holmes, 

"cues, Robin Hood, and Sir Galahad. He can do 
anything. Superman, who was born on another planet, 

» 
un аз Clark Kent, a meek newspaper reporter. Siegel 
lom in Cleveland in 1914. 
* also CARICATURE; CARTOON. 


COMMANDER 


COMINFORM, short for Communist Information Bu- 
reau, was established in 1947. Its chief purpose was to 
spread communist propaganda. The Cominform's main 
publication was its newspaper, For a Lasting Peace, for a 
Peoples’ Democracy. Out of the Cominform developed 
the Warsaw Pact. This was the communists’ answer to 
the North Atlantic Treaty Organization (NATO), es- 
tablished by the non-communist countries in 1949. The 
Cominform was dissolved in 1956. Witt В. Baus 

COMINTERN, short for Communist International, 
often called the Third International, was founded in 
1919. Lenin established it to organize revolutions 
through communist parties in every country. Commu- 
nist groups from various countries sent delegates to con- 
gresses in Moscow. The Russian government dissolved 
the Comintern in 1943. Милллм В. Barus 

See also COMMUNISM; INTERNATIONAL, THE. 

COMITIA, koh MIHSH ih uh, was a meeting of the 
people of ancient Rome to vote on questions relating to 
the state. Citizens voted directly, but were grouped in 
sections. Voting in the Comitia centuriata was based on 
centuries, which had originally been military divisions. 
This comitia, which favored wealth, voted in major 
elections and decided on wars and treaties, The Comitia 
tributa, based on tribal membership, elected the tribunes 
and voted on most laws. It was the chief democratic 
body of Rome. Cursrer G. STARR 

COMMA (,) is a mark of punctuation. Its chief uses 
include: (1) separating the parts of a compound sen- 
tence joined together with and, but, or, nor, for, so, or 
yet; (2) setting off a phrase or clause preceding a subject 
— After leaving, he felt sad; (3) setting off a nonrestrictive 
modifier or a phrase in apposition—Bob, who was next, 
had no trouble. Jim, the boss, spoke last; (4) separating each 
item in a series—to strive, to seek, to find; and (5) sepa- 
rating the parts of a date, the parts of an address, or the 
parts of a name. SUMNER Ives 

See also Puneruation (The Comma). 

COMMAGER, KAHM uh jur, HENRY STEELE (1903- 

), an American educator and historian, won high 
praise for his books, The 
Growth of the American Re- 
public (with Samuel E. 
Morison, 1931), and Amer- 
ica: the Story of a Free People 
(with Allan Nevins, 1942). 
Commager and Nevins also 
wrote The Heritage of Amer- 
ica (1939). Commager ed- 
ited Documents of American 
History (1934), and wrote 
frequently for periodicals 
on public issues. He was 
born in Pittsburgh, Pa., 
and was graduated from 

University of Chicago. 
e ren ое history at Amherst College 
in 1956. MERLE CURTI 

COMMAND. See AR Force, UNrrED STATES (Or- 
ganization); ARMY, Unrrep States (Organization of 
the Army); Navy, UNITED Srares (Organization of the 


The Bobbs-Merrill Co., Ine. 


Henry Steele Commager 


Navy). 
COMMANDER. See RANK IN ARMED SERVICES. 
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COMMANDER IN CHIEF 


COMMANDER IN CHIEF has supreme command of a 
nation’s armed services. In the United States, the Presi- 
dent is the Commander in Chief of the Army, Navy, and 
Air Force. The title of commander in chief may also be 
given to an officer commanding a theater of operations, 
a major naval fleet, a unified command of units from 
two or more of the military services, or a specified com- 
mand assigned to a specific task. THOMAS E. GRIESS 

COMMANDER ISLANDS, also known as the KoMAN- 
DORSKIYE ISLANDS, are a Russian group in the Bering 
Sea, east of the Kamchatka Peninsula. The group cov- 
ers about 600 square miles, and consists of Bering and 
Medny islands and two tiny islets. The islands are 
mountainous, and largely covered with tundra vegeta- 
tion (see Tunpra). The people fish, and operate fox and 
seal fur farms. See also BERING, VITUS. THEODORE SHABAD 

COMMANDMENTS, TEN. See TEN COMMANDMENTS. 

COMMANDO is the British term for a soldier who is 
specially trained to take part in surprise attacks. In the 
United States Army, such soldiers are called rangers, a 
term taken from Rogers’ Rangers, a unit active in the 
French and Indian Wars (see RANGERS). 

The word commando, originally Portuguese, was first 
used in South Africa during the Boer War to describe 
surprise actions. Prime Minister Winston Churchill sug- 
gested the name for the British combined operations units 
that staged hit-and-run raids on enemy-held areas dur- 
ing World War 11. Commando raids destroyed impor- 
tant war plants or stockpiles of materials, rescued Allied 
agents, or tried out invasion tactics. 

Famous Commando operations during World War II 
included a raid on St. Nazaire, France, in March, 1942. 
Commandos destroyed the largest dock in western Eu- 
rope, preventing the Germans from using it for the battle- 
ship 7 rpitz. Canadian and Britishcommandounits staged 
the largest raid, on Dieppe, France, on Aug. 19, 1942. 
The commandos held out for nine hours, but they suf- 
fered heavy losses. Scottish commandos raided General 
Erwin Rommel’s headquarters in North Africa in No- 
vember, 1942. CHARLES B. MACDONALD 

COMMEDIA DELL’ ARTE. See DRAMA (The Roman 
Theater). 

COMMENCEMENT. Scc GRADUATION. 

COMMENSAL. Sce PARASITE. 

COMMENTATOR. A radio or television speaker who 
comments on sports, politics, and general news is called 
a commentator. Most commentators talk about politics 
or sports. News broadcasters only report the news; 
commentators try to interpret it. The commentator may 
color the news with bias, but impartial comment helps 
citizens form intelligent opinions. вла, FRANKLIN ENouistt 

3 See also JOURNALISM (Journalism in Radio and Tele- 
vision). 

COMMERCE, KAHM urs, is the buying and selling of 
merchandise. It usually refers to large-scale transactions. 
particularly between different places or communities, 
In the United States, matters of commerce are super- 
vised by the Department of Commerce and by state 
commerce commissions, 

See also Business; COMMERCE, DEPARTMENT OF; IN- 
TERSTATE COMMERCE; MARITIME Law; TRADE. ү 

COMMERCE, CHAMBER OF. Sec CHAMBER OF Сом- 
MERCE; CHAMBER OF COMMERCE OF THE UNITED STATES. 
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COMMERCE, DEPARTMENT OF, is an exe 
partment of the United States government. 
tary of Commerce, a member of the President's Cabina 
heads the department. The Department of Сеш 
develops and fosters domestic and foreign commere k 
promotes the nation’s transportation systems and is 
manufacturing, mining, fishing, and shipping industrie. 
It provides services to business and industry. It is з 
sponsible for advancing the country’s scientific and 
technical development. It represents the needs of gor 
ernment to business, and t 
government. 

Functions. The Department of Commerce collects, 
analyzes, and distributes commercial statistics, It cos. 
ducts population and agricultural censuses and coastal 
and geodetic surveys. It compiles and publishes г 
tical and aeronautical charts. It establishes weig 
measures, and standards for commodities. It issues pat- 
ents and registers trademarks (sce TRADEMARK). It pro 
vides weather forecasts. It develops the use of inland 
waterway transportation. It distributes scientific and 
technical data. It administers federal funds for the im 
provement of the nation’s highways. It administers the 
merchant marine. 

The Secretary of Commerce is appointed by the 
President with the approval of the senate. He adminis 
ters all functions assigned to the department. He advises 
the President on policies and programs that affect the 
industrial and commercial aspects of the nation’s econ- 
omy. He serves as the President's principal contact with 
the business world. He is a member of the Civil and 
Defense Mobilization Board, thc Loan Policy Board of 
the Small Business Administration, and the Establish- 
ment of the Smithsonian Institution. 

The Under Secretary of Commerce is the chief assist- 
ant of the Secretary and serves as Acting Secretary of 
Commerce in his absence. The Secretary's staff alo 
includes an under secretary for transportation, thre 
assistant secretaries of commerce, and a general counsel. 

Organization. The Department of Commerce has 
headquarters in Washington, D.C. The main Со 
merce Building covers three city blocks in the northwest 
quadrant of the city. The Under Secretary of Commerce 


cutive de 
The Se 


needs of business t 


SECRETARIES OF COMMERCE —— 
d Under President 


Name Year Appointe: | 
George В. Cortelyou 1903 T. Rooseve 
Victor Н. Metcalf 1904 T. Roose 
Oscar S. Straus 1906 T. Rong 
Charles Nagel 1909 Taft 
William C. Redfield 1913 Wiron 
Joshua W. Alexander 1919 Wilson 

“Herbert С. Hoover 1921 Harding 
1925 Coolidge 
William F. Whiting 1928 Coolidge 
Robert P. Lamont 1929 Hoover 
Roy D. Chapin 1932 How Roosevelt 
Daniel С. Roper 1933 ү Roosevelt 
“Harry L. Hopkins 1938 Бар Roosevelt 
“Jesse H. Jones 1940 ЕВ Roosevelt 
“Henry A. Wallace 1945 En n 
“Averell Harriman 1946 [тиш 
Charles Sawyer 1948 Pens 
Sinclair Weeks 1953 Eisen ek 
Frederick H. Mueller 1959 e 


Luther H. Hodges 1961 


*Has a separate biography in WORLD BOOK, 


ПҮҮЗ OF COMMERCE 


jas 


U.S, Depar sommerce Building, Dept. of Commerce 


The Department of Commerce promotes 
trade, manufacturing, shipping, and trans- 
porlation facilities. Из work falls in three 
major areas — domestic affairs international 
affairs, and transportation. 


Assistant Secretary 
for Domestic Affairs 


Foreign Commerce includes 
not only business, but also ex- 
port Policies and participation 
in international trade fairs. 


Assistant Secretary for 
International Affairs 


Ботен Commerce includes 
ЕЕ economics, standards, 
1 ents, as well as studies 

reports on the economy. 


Transportation includes such 
activities as providing weather 
reports and studies of land 
forms for navigation. 


| 3 | 1 і i Pras PRESIDENT - 


© 


OF COMMERCE 


Under Secretary 
for Transportation 


COMMERCE, DEPARTMENT OF 


for Transportation directs the Bureau of Public Roads, 
Coast and Geodetic Survey, Defense Air Transportation 
Administration, Maritime Administration, and Weather 
Bureau. The Assistant Secretary for Domestic Affairs 
supervises the Business and Defense Services Adminis- 
tration, Bureau of the Census, National Bureau of 
Standards, Office of Business Economics, and Patent 
Office. The Assistant Secretary for International Affairs 
has authority over the Bureau of Foreign Commerce, 
Office of International Trade Fairs, and Advisory Com- 
mittee on Export Policy. The Assistant Secretary for 
Administration manages offices that handle adminis- 
trative operations, budget, personnel, security, pub- 
lications, appeals, inspections, field services, and emer- 
gency planning. 

History. Congress established the Department of 
Commerce and Labor on Feb. 14, 1903, at the request 
of President Theodore Roosevelt. The department con- 
sisted of eight bureaus that handled matters on corpora- 
tions, labor, census, statistics, fisheries, navigation, im- 
migration, and standards. It also supervised the Coast 
and Geodetic Survey and the Steamboat-Inspection 
Service. On March 4, 1913, Congress set up a separate 
Department of Labor and a new Department of Com- 
merce (see LABOR, DEPARTMENT OF). 

Since then many burcaus and agencies have been 
transferred to or from the department. For example, 
Congress assigned it the Patent Office from the Depart- 
ment of the Interior in 1925. In 1934, the Bureau of 
Mines was returned to the Department of the Interior 
after a brief period in the Department of Commerce. 
In 1939, Congress assigned the Bureau of Navigation 
and the Steamboat-Inspection Service to the Depart- 
ment of the Treasury. The Bureau of Fisheries went to 
the Department of the Interior. In 1940, the Weather 
Bureau, which had been under the Department of Agri- 
culture, became part of the Department of Commerce. 
The department also took over the new Civil Acronau- 
tics Administration. In 1949, Congress transferred the 
Bureau of Public Roads from the Federal Works Agency 
to the department. After the President abolished the in- 
dependent Maritime Commission in 1950, he placed the 
F ederal Maritime Board and the Maritime Administra- 
tion within the department. In 1958, the President 
designated the Secretary of Commerce to supervise the 
Saint Lawrence Seaway Development Corporation. In 
1959, the Civil Aeronautics Administration became 
part of a new independent government body, the Fed- 
eral Aviation Agency. The Department of Commerce 
has more than 56,000 employees in the United States 
and other countries. 


Joun С. Bortens 


Related Articles in WorLD Book include: 
Census, Bureau of the Foreign-Trade 
Coast and Geodetic Survey Zones Board 
Federal Maritime Board National Bureau of 
and Maritime Standards 
Administration National Inventors Council 
Flag (color picture, Patent Office 
Flags of the United Roads, Bureau of Public 
States Government) Saint Lawrence Seaway 
Foreign Commerce, Development Corpora- 
Bureau of tion 


Weather Bureau, U.S. 
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COMMERCIAL. See ADVERTISING (Television: Rad 
COMMERCIAL AGENCY or CREDIT AGENCY. © 
CREDIT AGENCY. H- 
COMMERCIAL ART includes many types of art ше 
in business. It is often called advertising art. Many pes 
once considered commercial art in a narrow se a 
mean designing, drawing, : 
and advertisements which ap; 
papers, and books. But, today. the field has expanded 
to include photography. Commercial artists also desies 
and prepare posters, billboards. display cards, package 
brochures, and all other forms of advertising art work 
Commercial art aims to help sell some product, Serv. 
ice, or viewpoint. This form o! art began long ago, | 


lettering illustrations 
IN magazines, news 


ancient Rome, men were hired to paint messages ‹ 

city walls to advertise coming events. In the Middle 
Ages, artists used to earn their livings by painting signs 
for innkeepers. The discovery of photoengraving in the 
1800's opened a large field for the commercial artists 
It made possible the reproduction in large quantities of 


many kinds of art work. 

Commercial artists work for many companies, includ- 
ing advertising agencies, publishers, department stores, 
and mail-order houses. Some artists work only in certain 
fields, such as fashion drawing. Sometimes firms assign 
work to artists who have their own studios. These artists 
are paid by the job and may receive high sums. They 
are called free-lance artists. 

The commercial artist is a p 
He must know how to do lette 
work. He must be able to : 
project into a plan, a proces: 
must understand how drawin 
means as zinc engraving, h: 


son of many talents. 
ng, drawing, and color 
mble the parts of his 
called layout. The artist 
e reproduced by such 
tone engraving, steel 


COMMERCIAL ART 


ion 
A Commercial Artist Prepares Copy for Reproduct 


— „ 


Design for a Booklet 


ing, rotogravure, lithography, etching, and elec- 
"Such artists usually require special training, 
as artistic ability. М fany commercial artists study 
at for several years after leaving high school. Art 
schools. universities. and colleges and schools attached 
ш art museums Бус specialized training. The later 
„cess of the com: ial artist depends on first gaining 
experience as an агі ist or photographer. 

Photography is a popular and well-established branch 
of commercial art. Many large industrial companies 
e photographic s udios as part of their art depart- 
ments. Other firms depend on photographers who have 
their own studios. 1 hese photographers usually work by 
the job as free-lancers, although many are under con- 
tract to large firms 


в 


ha 


Harry Murr KURTZWORTH 


Related Articles in WoRLD Book include: 


Advertising Engraving Packaging 
Cartoon itching Photoengraving 
Design illustration Photography 
Drawing lettering Poster 
Electrotyping Lithography Rotogravure 


COMMERCIAL ATTACHE. See ATTACHÉ. 

COMMERCIAL EDUCATION. See Business Epuca- 
TION. 

COMMERCIAL LAW. Sce Business Law. 

COMMERCIAL PAPER, a bank check. See NEGOTI- 
ABLE PAPER. 

COMMISSAR is à communist title for a Russian offi- 
cial, Lenin, Joseph Stalin, and Leon Trotsky were peo- 
ples commissars, the most important group. In 191 8 com- 
missars were appointed to watch over officers and troops 
so that they acted according to party wishes. Political in- 
structors succeeded army commissars in 1942, and 
ministers replaced people’s commissars in 1946. See also 
Russia (Government). WILLIAM B. BALLIS 


University of Illinois 


COMMITTEES OF CORRESPONDENCE 


COMMISSION is the fee carned by an agent who per- 
forms a service or does business for someone else. The 
amount of the commission is usually a certain percent- 
age of the amount of the business. The percentage is 
agreed upon beforehand. 

COMMISSION, MILITARY, is a written order giving 
an officer rank in the armed services. In the United 
States, the President commissions officers with the ap- 
proval of the Senate. An officer accepts the commission 
voluntarily, and it does not have to be renewed. In war- 
time, the President may remove an officer from the 
commissioned list for cause. A board of officers handles 
dismissals, The term in commission, when referring to a 
ship or an aircraft, means that the vessel or airplane is 
ready for active service. Tuomas E. Guess 

COMMISSION FORM OF GOVERNMENT. See Crry 
AND LocaL GOVERNMENTS. 

COMMISSION OF FINE ARTS. Scc FINE ARTS, Сом- 
MISSION OF. 

COMMISSIONER OF EDUCATION, Scc EDUCATION, 
OFFICE OF. 

COMMISSIONER OF INTERNAL REVENUE is the 
head of the Internal Revenue Service. See INTERNAL 
REVENUE (The Internal Revenue Service). 

COMMITTEE FOR INDUSTRIAL ORGANIZATION. 
See CONGRESS OF INDUSTRIAL ORGANIZATIONS. 

COMMITTEE OF PUBLIC SAFETY. See FRENCH Rev- 
OLUTION (The Convention). 

COMMITTEE OF THE WHOLE is a committee com- 
posed of all the members of an organization. Usually a 
large group will ask a small committee to investigate a 
matter and make a report to the whole group. But 
sometimes the whole group wants to consider the mat- 
ter, and meets as a committee of the whole. The advan- 
tage of meeting in this manner, or as à committee of the 
whole, is that the discussion can be informal, because 
no official action can be taken. 

After its discussion, the committee of the whole ends 
the meeting by rising from the committee. The group then 
returns to its regular rules and ways. The chairman of 
the committee of the whole gives an official report of 
any decisions to the group. 

The committee of the whole is a device often used by 
legislative bodies. Any member of either branch of the 
United States Congress can act as chairman of a com- 
mittee of the whole. 

In the Canadian House of Commons, the chairman 
of the committee of the whole is the deputy speaker. 
In the British House of Commons, a regular chairman 
other than the speaker is chosen. THOMAS A. COWAN 

COMMITTEES OF CORRESPONDENCE were organ- 
ized by towns, counties, and colonies before and during 
the Revolutionary War in America. The first Commit- 
tee of Correspondence was appointed by the town of 
Boston in 1772 at the suggestion of Samuel Adams. This 
committee was secretly to keep in touch with other 
New England districts in their struggle to uphold the 
rights of the colonists. The first colonial committee was 
appointed by Virginia in 1773. The Committees | of 
Correspondence played an important part 1n drawing 
the colonists together in preparation for their struggle 
with Great Britain. Joun В. ALDEN 

See also REVOLUTIONARY WAR IN AMERICA, 
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COMMITTEES OF SAFETY 


COMMITTEES OF SAFETY sprang up in the colonies 
to carry on necessary functions of government during the 
Revolutionary War in America. They provided the 
transitional government after colonial governors had 
been overthrown and before the colonies could set up 
their first state governments. In Connecticut and New 
Hampshire, the committees continued their work even 
after the state governments had begun operating. 

On July 18, 1775, the Second Continental Congress 
urged the colonies to set up committees of safety. The 
new committees took over much of the work of the 
earlier committees of correspondence, which had carried 
on vigorous programs of propaganda against the British 
since 1772. 

See also COMMITTEES OF CORRESPONDENCE. 

COMMODITY CREDIT CORPORATION (CCC) is a 
U.S, government corporation managed by a board of 
directors and financed by its own capital stock. It oper- 
ates as part of the Commodity Stabilization Service of 
the United States Department of Agriculture. It does 
the buying, selling, and lending for that agency and 
helps make agriculture a profitable industry. The Com- 
modity Credit Corporation administers the price-sup- 
port program that lends money to farmers or buys their 
products. It purchases the food to supply requirements 
of other government agencies and of some international 
agencies. It provides and maintains storage facilities for 
the commodities purchased. The Department of Agri- 
culture borrows money for its conservation program 
from this agency. The Commodity Credit Corporation 
also exports agricultural products. The corporation was 
created in 1933. Joun C. BOLLENS 

COMMODITY EXCHANGE. See BOARD or TRADE. 

COMMODITY EXCHANGE AUTHORITY is an agency 
of the United States Department of Agriculture. Its 
main purpose is to administer the Commodity Ex- 
change Act. The objectives of this act are to prevent 
manipulation of prices of dairy products, grains, and 
other agricultural products, and to guard against false 
and misleading information that might affect prices. It 
protects persons who use the commodity markets from 
cheating, fraud, and unfair practices. This agency re- 
views the rules and regulations of the commodity 
markets and licenses the merchants and brokers. It has 
been part of the Department of Agriculture since 1947. 
The Commodity Exchange Authority was created in 
1923. It was originally known as the Grain Futures 
Administration. JOHN C. Bortens 

COMMODITY STABILIZATION SERVICE (CSS) is ап 
agency of the United States Department of Agriculture. 
It is responsible for government operations in matters 
relating to the amounts of farm commodities produced 
and the prices they bring on the market. The CSS 
Supervises acreage allotments and marketing quotas, 
operates the government's “soil bank” program, and 
sets price supports. It also arranges storage for surplus 
farm goods, and disposes of them through sale in the 
United States and sale, barter, or gift overseas. The CSS 
manages the American phase of the International 
Wheat Agreement, supervises a sugar program, and ar- 
ranges a defense food system. The Commodity Credit 
Corporation uses CSS facilities in its work. The CSS 
was created in 1953. 
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COMMODORE. See RANK IN ARMED SERVI 
Grade and Pay for Officers). 

COMMON CARRIER is à person or company tha 
transports passengers and goods by water, land, or ar 
for a fee. The term includes truck lines, e 3 
panies, bus lines, street railways. railroads 


ES (table 


press Com. 


amboat 
companies, air transport, and pipelines. Telephone and 
telegraph companies have also been included by law 
although they do not transport goods. Storekeepers who 


maintain a delivery service solely fur 
not common carriers, 

The common law has placed ihe carrier under two 
great obligations. First, its service is compulsory, for it 
must serve everybody who is able io pay. Second, it is 
liable for loss or injury to goods or passengers carried 
These obligations have been regulated by law. Com 
merce between provinces and between states is under 


their customers are 


the control of the national government. States and prov- 
inces control the operation of common carriers within 
their boundaries. 

It is generally stated that common carriers are respon- 


sible for any loss or accident except those due to an 
“act of God or of the public enemy.” In this sense, an 
“act of God” means any unavoidable accident that 


SOME COMMON CARRIERS 


— 


Pipe lines 


Railroads 


1i 


Bus lines 


Air transport lines 


d — 


through no fault of a human bei n ; 

х by lightning is an example of a ne being 
The tem public enemy includ ыбы 
p ) es any governm 
gat war with the government of the comm ee 
йеп, bandits, and rebels are not re ded pine 

jes in this sense. p CO 
Pasenger carriers ordinarily are i 
qs passengers any persons who offer Кышын 19 арсен 
шс. But they need not carry drunken bs E 
eas, anybody with a contagious di EE 
jptice, or those who take ud үа sp 
P: : urpose oj 
committing crime. 
See also FEDERAL. COMMUNICATI Dec ipe 
1 (9) 5 
E сн LAW i COMMISSION. ми Уу 
LAW is the body of rules found in th 
yritten records of judges’ decisions. It is 1 
judges, rather than by legislatw : a made by 
history, judges had to decide m Wie 
what they felt most persons iod ыш ere 
discovered what most persons th мү лг 
1 ought by following the 
Е" of the community and the common beli ef f 
є people. If an earlier judge had deci с 
kind of case, his decision € fi ема 
рае cer often accepted as correct. 
1al judges had decided th: 
En ii = the decision became tale 
Колу oe. y if the customs and beliefs of the 
Lawyers learned co i 
which judges gave bee ү 7 reading ls in 
Es asons for their decisions. By read- 
E e os of bee same kind, a lawyer could see 
E "yn and how it was applied. Most 
E E | E teach law in this way. 
ritish C. 1 
BE . > We countries and the 
КО. шсш. pl е 
[как com pean countries. American law is based 
оа Pan law, but it has been changed by 
сна 16 courts. Erwin N. Grisw 
о, АА Eu Law; STATUTE. A 
GUESS 5°, F. See COURT OF Com- 
COMMON SC 5 
EOMMON еы See Mann, Horace. 
Relonay). . See Paine, Tuomas (American 
0 
Ook. Bee Ѕтоск, CAPITAL. 
COMMONS, ОНЫ hen House or COMMONS. 
American economist, pi à e deu 
many applied fiel 2 oneered in the development of 
Elly in lobor E e of econo He worked espe- 
Promotion of namics anc labor history, and in the 
include тае social legislation. His writings 
a of Capitalism ( 1900, 8 pes 25i 
landsbur 5 924). Commons was born at Hol- 
College aie 1209 was graduated from Oberlin 
Professor of at Hopkins University. He served as 
from луш шч at the University of Wisconsin 
_CoMMoNs ше alk ( H. W. SPIEGEL 
o). . See ScorrAxp (What to See 
COMMON 
8 W i i 
ering to шва а name sometimes used in 
and countries, "Th to a country, or to à group of states 
Penons banded to Sword originally meant a group of 
gether for the common good or public 


COMMUNICABLE DISEASE 


The official titl i 
e of Virginia a E 
monwealth of Virginia. Dod T — oo 
ofthe United States. a 
, Aus ia is made up of several sta i 
is The юла of reader tee — es. 
monwealth of Nations anise ch ae v: USt 
Pee upon Australia. GEN New Zealand — 
AusrmALIA; Вагпзн С doe on 
Natoa ENGLAND: ЖО "wie COMMONWEALTH OF 
COMMONWEALTH DAY e VIR or; Puerro Rico. 
‚ COMMONWEALTH FUND is a bep fedi EM 
in New York in 1918 for the pu immi e т 
mental and physical health > d à engen. T 
The fund makes grants to instituti pee pue atate 
CAL оа и апі individuals 
Manca ^ ion, experimental health 
Е > medical research. It gra 
a to students from other lands Durin ; Wo eet 
, it made grants for war relief ar dd War 
men rejected or Чалы fom mile > — 
of mental illness. The Commony z ahi Fund | реник 
соно It “А th Fund has total 
ing more than $3,000,000 a ino А ا‎ нак 
(8382-1926) donated the tatis to Ek ae 
Exin Fund. The organization ion - кес 
arkness House, 1 East 75th Street, Ni M NE 
COMMUNAL, KAHM oo ull. SOCIETIES ca 284 
size collective ownershi ктан E 
discourage ee анада ee 
tives. No one owns private | нц 
\ ап i 
responsible to some extent for m Se ey ЖҮ : 
of everybody else. The clearest cases of соп à 1 = 
ties exist among primitive peoples. Such soci nly 
disintegrate when they come in uo led 
Adee contact with more com- 
In the 1800’s, such European think 
de Saint-Simon, Robert Б сл itane 
Cabet, and Pierre Joseph Proudhon reacted a rai Т 
liberalism and individualism of the time The pc 
a cure for the evils in society through some Kim vom 
munal society that would prevent unearned wealth but 
would allow some private ownership. These ideal 
inspired many communities in Europe and the United 
States. Other thinkers, such as Karl Marx, wanted t 
set up a communal society in which everyone was heey 
lutely equal and no one owned private property (see 
Communism). Examples of present-day communal soci- 
eties include collective farms such as the kibbutzim of 
Isracl (see ISRAEL [Agriculturel). Jou F. CUBER 
E Articles in WoRLD BOOK include: 
anites Hutterites Oneida Com) i 
Brook Farm New Harm aa 
Dukhobors > ыс 
COMMUNE, Кайт YOON, is the smallest district of 
local government 1n France and some other countries. 
It resembles the township in the United States. The 
French commune has a mayor (maire) who governs the 
town with the help of deputies and a council. A com- 
mune may be a small village or a large city. Usually 12 
communes make up a canton, the next largest geo- 
БО а ROBERT E. DICKINSON 
COMMUNICABLE DISEASE. See Disease, Com- 


MUNICABLE. 
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Communication reaches us by means;of. 
seeing, and sometimes by 
апа touching. We с, 7 


iting, sig- 
even by dancing. 
vices as radio, television, 
re motion pictures to communicate with 
“people (e the ordinary limits of sight and sound. 


SEE 


Ewing Galloway 


COMMUNICATION means sharing information. We 
unicate with each other in many ways. A baby 
сез when it is hungry. We wave hello or good-by to 
аш friends. Even animals use sounds and movements 
share information. For example, a dog barks and 
its tail to show joy. Machines also communicate. 
A dial on the dashboard of an automobile indicates the 
gemperature of the engine. Important methods of com- 
gqunication include letters, books, magazines, news- 
rs, signs, radio and television broadcasts, advertise- 
fenis, and motion pictures. 

Communication is a basic human activity. If it sud- 
denly disappeared, our whole way of life would crum- 
ble. We would have no governments and no elections, 
no laws and no courts, no cities and no nations, no 
shools, no trade, no advertising, and almost no enter- 
tainment. 

Communication has made the world “smaller.” 
Radio can send the human voice around the world 
faster than it can be shouted from one end of a football 
field to another. Persons talking by telephone between 
Pittsburgh and Paris can hear each other as quickly 
as if they were talking in the same room. Without mod- 
em means of communication, it would take months, or 
even years, to share information with people in far parts 
of the world who can now be reached in a few seconds. 


The Importance of Communication 


In Daily Life, communication is with us from the time 
we wake up until we go to bed. The ringing of the 
alarm clock tells us it is time to get out of bed. A cheery 
voice from the kitchen tells us that breakfast is ready. 
Aswe walk to schoo! or drive to work, traffic lights tell 
us whether we can cross streets safely. In school, books 
and teachers help us share information about our world. 
On the job, high-speed communication makes modern 
business and industry possible. 

, In these and thousands of other ways, communica- 
Чоп plays a vital part in daily living. Newspapers tell 
housewives about bargains in the neighborhood shop- 
ping center, Radio and television weather reports help 
us plan what to wear. The mailman brings a letter that 
tells us a relative is coming to visit. Telephone calls to 
our friends help us plan a birthday party for the weekend. 

Communication also protects us. Radio broadcasts 
alert policemen so they can rush to the scene of a crime 
Eo Fire alarms send fire trucks speeding on 
en way to battle blazes. The scream of an ambulance 
toh warns traffic so that doctors can bring sick persons 

ospitals quickly and safely. 
азиме and Industry, salesmen rush their orders 
ash b by telephone and telegraph. Stock tickers 
News € news of ups and downs in stock-market prices. 
b papers and magazines bring busincssmen up-to- 
€ information on business conditions in all parts of 
the world, 
шс is опе of the most important means of 
newspa communication. Every time we pick up a 
vison per, read a magazine, or tune in a radio or tele- 
about Program, we see advertisements. These tell us 
Mi cues we may want to buy or things we may 
Da Modern advertising reaches millions of peo- 
arge е same time. If an ad is successful, it makes a 

86 number of persons want to buy the same product. 

enables manufacturers to use modern mass-pro- 


COMMUNICATION 


duction methods to turn out thousands of the same 
product cheaply and quickly. Thus, communication 
not only tells us what we can buy, but also helps make 
products available at low cost. 

In Agriculture, speedy communication helps protect 
crops against floods, frosts, and other hazards. The 
farmer was once isolated. But today, radio broadcasts 
flash information about the weather so quickly that 
farmers can take steps to protect their crops or livestock. 
For example, if orange growers in Florida or California 
hear a warning of an approaching cold wave, they can 
quickly light smudge pots to keep frost from their or- 
chards. Blizzard warnings enable cattlemen to protect 
their grazing livestock. 

Communication helps farmers in other ways. News- 
papers, magazines, and government bulletins bring 
news of the latest developments in agriculture. А gov- 
ernment bulletin might tell a farmer about a new insect 
killer. Communication also brings the latest news about 
crop and livestock prices. These enable farmers to sell 
their products when they can earn the most money. 
The telephone enables farm families to get in touch 
with their neighbors, or, in time of emergency, to sum- 
mon help. 

In Transportation. Communication and transporta- 
tion are so closely linked that they are difficult to sepa- 
rate, Before the mailman can deliver a letter, for ex- 
ample, it must be transported from one place to another. 
Airplanes, trains, and ships carry mail across oceans and 
continents, Trucks and mailmen take the mail from post 
offices to homes. Newspapers, magazines, and books 
would be almost useless if they were not transported 
from one place to another. 

Communication often makes transportation possible. 
Semaphore signals tell train engineers whether the track 
ahead is clear. Radio and radar guide airplanes to safe 
landings. Charts help sailors bring their ships into har- 
bors. Road signs and road maps keep us from getting 
Jost when driving or hiking. In these and many other 
ways, communication and transportation depend on 
each other. See TRANSPORTATION. 


Kinds of Communication 


Gestures and Signals. Much of our communication 
is face to face and without words. We smile. We frown. 
We tip our hats. We hold up our hands in one way to 
say that we want to recite in class, and hold them up in 
another way to say “stop.” We may make a “У for vic- 
tory" sign with our fingers. А person may squeeze a 
friend's hand to communicate sympathy or love. We 
share a great variety of information about how we feel 
by the expressions on our faces and the tones of our 
voices. People wear good clothes and behave in a digni- 
fied manner in church to show their reverence and re- 
spect. We laugh at а friend's joke, or applaud at a con- 
cert, to show appreciation. 3 

People have also learned to use signals so that they 
can communicate over greater distances. Woodsmen 
may make cuts in trees or build piles of stones to show 
others a path through a forest. Primitive tribes send 
smoke signals. The doorbells on our homes signal the 
arrival of visitors. Students listen for the buzzer that 


tells them when a class begins and ends. When the 
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i i at work, and 
Communication plays a part in almost everything we do at home, in shoo A а. 
at play. The brown circles indicate sound communication, and the blue, sig 


telephone rings, we know someone is calling us. See 
SIGNALING. 

Pictures and Symbols. In the caves of prehistoric 
men, explorers have found colorful, lifelike drawings of 
prehistoric animals and hunters. One explorer came 
across a crude image of a bear made of clay in a prehis- 
toric cave in France. Bears were probably dangerous 
enemies of cave men. The explorer guessed that the 
cave dwellers danced around the clay bear and jabbed 
it with sticks. 

These cave pictures and sculptures illustrate a great 
advantage in communication that man has over ani- 
mals. He can make better symbols, or things that stand 
for other things. Words are the easiest of all symbols to 
use, whether they are written or spoken. These are the 
names that we give to everything we see and know. See 
бүмвот. 

Language and Writing. After the development of 
words, the development of language became the next 
great step in communication, Language is a systematic 
way of using words so that people can share informa- 
tion efficiently. Every language has two elements: (1) 
a group of words whose meaning is understood by every- 
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vay of 
one who uses the language, and (2) an абу Tr 
linking these words so they can be used togs p 
example, the English language has dictiona een 
tell what words mean. It also has a system of gra E 
that tells how these words can be put together in 
tences. jent 
Not all written languages use words. beet 
Egyptians wrote a language that used Ps ira kind 
hieroglyphics (see Hierociypuic). M athema ws [р 
of number language. It has certain e hon 
of its symbols, with patterns of Ligue у E 
them. Multiplication tables, algebraic d f relation 
axioms of geometry show some of the types 
ships between numbers (sce Миланы communi 
Language and writing give us а way act need по! 
cate more than simple experiences. A pars old. V 
communicate only about hunger, food, um es theories 
language and writing, he can discuss ود‎ makesit 
and write poetry. He can record his history d ossible fot 
Language and writing have also made i E not close 
people to share information even if they "friend thou- 
together. A person can write a letter to à n that 54%? 
sands of miles away. He can put ира 816 


aie 9 


9 Le] 


Оў 
Y 
22 


« 
E шө having to be there to hold up his hand. 
E. m a series of electrical buzzes, use them to 
ES s, pe them on a telegraph line, and com- 
E can Pis people on the other side of the world. 
feta оп Т sentences into а microphone and be 
Bek very continent, and even in airplanes and on 

We ee LANGUAGE; WRITING. 
unica is the sharing of information 
machines E in many places with the help of 
newspa m achines produce the books, magazines, 
йг e > s programs, television programs, and 
tion. A Ld the media, or means, of mass communica- 
event to th spaper brings a reporter’s knowledge of an 
toadcasts n of readers, When a television station 
ans can з опа Series contest, millions of baseball 
excite atch the game. A motion picture captures 
of the odd of a drama so that audiences in all parts 
harin. ШЕ enjoy the story. : 
cation mds c information delivered by mass communi- 
tates and e morc of the time of people in the United 
Working and ice than any other activity except 
Many of th sleeping. Mass communication teaches us 
the things we know about the world we live 11. 


Policeman's whistle Auto horn | 


Public-address system 
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Cameras, microphones, and teletypes serve as eyes and 
ears to tell us about wars, politics, sports events, and 
scientific discoveries. Libraries and reference books 
bring us the accumulated knowledge of the ages. 
Weather forecasts, news commentaries, and stock-mar- 
ket and crop-price reports help us predict future events. 
Phonograph. records bring us great music, the voices of 
famous men and women, and even lessons in foreign 
languages. Mass-communication media make new 
plays, musicals, and other kinds of entertainment avail- 
able everywhere, rather than in just a few large centers. 


Development of Communication 


We do not know just when man first learned to talk. 
Nor do we know who was the first man to use a sound to 
describe an object or an event, and make someone else 
realize that the sound was its name. Perhaps this first 
talker was playing with his voice, as small children 
play with their fingers and toes. Perhaps he was imitat- 
ing some sound of nature. Whatever he was doing, he 
began language when he connected a particular sound 


with a particular thing. 
After men began to talk, thousands of years must 
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Bird's 5с 


wen Ри 
Oriental Institute, University of Chicago 


Printing in the 1500's was a laborious job. Printers set and 


inked the type by hand and printed on crude presses. 


Culver Service 


с.3300 в.с. The Egyptians developed a picture language 
called hieroglyphics. At the same time, the Sume- 


rians were writing on clay tablets with cuneiform, a 
symbol language. 

с.1500 в.с. The Semites devised an alphabet. 

c.1000 в.с. The Egyptians used Papyrus sheets for writ- 
ten records. 

с.800 в.с. The Assyrians and the Babylonians established 
libraries. 

322 в.с, Aristotle made one of the first attempts to bring 
all existing knowledge together in a series of books. 

с.300 в.с. The Hindus invented numerals. 

с.200 в.с. Parchment was developed in Western Asia, 

63 в.с. Marcus Tullius Tiro, a Roman slave, invented a 
system of shorthand. 

C. A.D. 70's Pliny the Elder edited his Natural History, the 
oldest reference work in existence. 

c.105 The Chinese used paper and ink. 

с.450 Block printing was practiced in Asia. 


c.800 The Arabs adopted our present number System 
from India. 
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Ancient Forms of Writing included Egyptian hieroglyphic, 
left, a picture language developed more than 5,000 years ogo, 
and Babylonian numerals,above, used more than 3,500 years ago, 


Indians Used Smoke Signals to send long: 
distance messages, The number and spacing 
of the smoke puffs had various meanings. 
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: Th 
с.868 The oldest preserved Block ри book, 
Diamond Sutra, was printed. Є 
c.1440 Johannes Gutenberg invented movable WE erg 
1539 The first printing press in the Western 
began operating in Mexico City. 
1622 European newsletters developed nie pa 
sheets called corantos, which were 30 : 
newspapers. The first English coranto, 
News, was published. б 
1639 Stephen Daye established the fizet ре 
American colonies in Cambridge, pom Gazelle 
1665 The first English newspaper, the 
appeared. M 
1702 The first daily newspaper in Englis 
Courant, was published in London. first пемзрәре 
1704 The Boston News-Letter, America Ыы 1 “plished. — 
that lasted more than one issue, was агай! was 
1731 The first magazine, the Gentleman's Mas ud 
ublished in London. А ican Maga 
1741 The first magazine in America, the Amerie 
ine, appeared in Philadelphia. 


" inted news- 
inte POSUIT like 
һе Weekly 


in the 


h, the Dail 


© Newberry Library 
Monks in the Middle Ages Copied Books by Hand. They 
corefully copied manuscripts letter by letter, Because of the 
fine this took, books were scarce until printing developed. 


The Secret of Making Paper from Wood was discovered by 
the French scientist René Antoine de Réaumur in the early 1700's. 


He observed how wasps chewed up wood to make paperlike nests. 
Scott Paper Co. 


> 


f em 


United Press Iot; UAU 


Johannes Gutenberg, the Inventor of Movable Type, 
made printing possible. The famous Gutenberg Bible, right, one 
of the earliest books printed in Europe, dates from before 1456, 


Daguerreotype Pictures, invented in 1839, were one of the 
first successful means of photography. They used copper plates 


coated with silver iodide that hod to be exposed several minutes. 
Eastman Historical Photographic Collection 


p сани 


1755 Samuel Johnson published his Dictionary of the 
English Language, one of the first English diction- 
aries, 

1783 The first daily newspaper in America, the Pennsyl- 

vania Evening Post and Daily Advertiser, Was founded 

„ їп Philadelphia. 


ling was developed in France. 
ər brothers in England perfected 
isla Tine for making paper. 
he cylinder press was developed, and steam 
1828 kewer was used to run it. Я 
‘Agah Webster published the first comprehensive 
182 Кал dictionary. 
39 Louis Daguerre and Joseph Niepce of France 
1833 heed a method of photography. 
b € first public library was established at Peter- 
1837 1970481, N.H. 
Гһе Massachusetts legislature established free pub- 
1844. Se education under state supervision. 
1858 не Morse sent the first telegraph message. 
© first transatlantic cable was laid. 
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1867 Christopher Latham Sholes, Carlos Glidden, and 
S. W. Soulé of Milwaukee made the first practical 
typewriter. р 

1876 Alexander Graham Bell invented the telephone. 

1877 Thomas A. Edison invented the phonograph. 

1889 George Eastman developed a practical photo- 
graphic film. 4 1 

1894 Motion-picture projectors were perfected and films 
were shown to the public. : 

1895 Gugliclmo Marconi invented the wireless telegraph. 

1918 The world's first regular air-mail service was 

established between New York City, Philadelphia, 

d Washington, D.C. : 

Pictures wcre televised between New York City 
and Philadelphia. К $ 

1927 Sound pictures appeared in American theaters. 

1941 Commercial television began in the United States. 

1957 The first artificial earth satellite sent back informa- 
tion from space. , ў 

1959 Russian and American rockets sent back informa- 
tion from beyond the moon. 


1923 
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have passed before there was any written language. 
In different parts of the world, men fitted names to 
things and put together their own forms of language. 
More than a thousand language "communities" de- 
veloped in which men still speak their own tongue. This 
huge number slows communication and makes under- 
standing difficult. International relations might be 
simpler if all men had learned the same language. 
Written Language. In very early times, man probably 
began to try to keep records and to communicate over 
long distances. After he had fire, he developed smoke 
signals. He sent messengers and questioned travelers. 
Traveling minstrels brought him news as well as songs 
(see Miysrret). He had simple business dealings and 
built little markers to indicate the boundaries of his 
property. He also put knots in cords or notches in 
sticks to record what was owed him. Hunters drew 
pictures in the sand or on cave walls to record their 


John Hancock Mutual Life Insurance Co. 


The First Successful Transatlantic Cable opened in 1866, The painting 
below shows the men who laid the cable awaiting a reply from Ireland. 
Bettmann Archive 


"What Hath God Wrought!" was 
the first public telegraph message sent 
by Samuel F. B. Morse on May 24, 
1844. This picture shows a reenact- 
ment of the famous event. 


triumphs, or perhaps to show younger men how te 


As man’s language develo 
tures together to make 
ability to speak grew great 
what he knew. Then he toc 
written language. He cou 
draw pictures. Now he got 
equal a word. 

It took a long time to d 


So, about five or six thousand ye 
to simplify his pictures. The simplified pictures be 


the first written language. 


awkward to use, because the 


to write on. Words had to 
wax tablets, or marked in c 
But picture writing was g 


of communication that man ! 


record a promise, write 
farther than the eye could 
messenger's memory. 
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ing its short | 


oed, he began to strine » 
Jicture stories. Fin. lly 
er than his ability to ze 
yk t hrst great Step t 
d alre idy speak words are 


the idea of making a Picture 


raw every picture in deta 


his language was rather 
was no good material 
зе in stone, scratched og 
y before the clay hardened 
atly superior to any mean 
had before. Now he could 
ry, and send messages 
vithout depending on a 


his 
sc 
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Express served as the fastes 


means of transcontinental communication dur- 


ife in 1860-61. 


Library of Congres 
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The First Practical T 
и ypewriter 
vented in 1867 by Christopher Sholes, 


looked like a piano. It was in- 


Carlos Glidden, and S. W. Soulé. 


fter man had a picture language, it 
; about two housand years to develop an 
The Semitic peoples of Syria and Palestine 
Jy developed the first alphabet about 1500 B.C. 
„ Semites used pic ture-symbols of about 20 simple 
Jets to represent the lifferent sounds in their speech. 
flee symbols included ones for ox, house, hand, fish, 
“deth. By combining these symbols in a line, they 
i гапу spoke n word. This alphabet became the 
И ‚ Greek and Roman alphabets. It also 
ed the basis of our | nglish alphabet. See ALPHABET 
e separate articles for each letter of the alphabet. 
invention of the alphabet ranks as one of the 
history. As the alphabet spread 
ughout the world, it freed men from the burden of 
ing a different sy! ibol for each word. As a result, 
y ng to read becamt much easier, and more people 
kamed. Writing was simpler, and more was written. 
The use of the alphabet encouraged study and dis- 
covery. Writing became a с onvenient tool for commerce 


pos 


" babet. 


кс 


t events in human 


A New York-to-Chicago Call 
became possible in 1892 when 
Alexander Graham Bell, left, 
opened the first long-distance tel. 
phone line to link the two cities. 


The Linotype Machine, righ!, 
invented by Ottmar Mergenthaler 
in 1884, replaced hand setting of 
type.Thisspeeded up printing news- 
papers, magazines, and books. 


RC. 


wiglielmo Marconi, the "Father of Radio,” developed the 
ess telegraph in 1895. This was the ancestor of TV and radio. 


FAMOUS FIRST WORDS 


“What hath God wrought!" Samuel F. В. M 
this message from Washington, D.C., to Baltimore 
the world's first commercially practical telegr 
on May 24, 1844. 

"Europe and America ore united by telegraphy. Glory to 
God in the highest, on earth рессе, and good will toward 
men." Oa Aug. 16, 1858, this transatlantic message was 


sent over the first submarine telegraph cable, laid by 
Cyrus Field. 
"Mr. Watson, come here. | want you.” Alexander 


Graham Bell spoke these words, the first communication 
by telephone, in a hot Boston attic in 1876. 

“Good morning, Mr. Edison. Glad to see yov back. 
1 hope you are satisfied with the kineto-phonograph.” 
When Thomas A. Edison returned from Europe in 1889, 
his assistants had a surprise for him. Edison glued his 
eye to a peephole and saw motion pictures of an assistant 
synchronized with a phonograph speaking these words. 

“5.” On Dec. 12, 1901, the repeated sound of this 
letter in Morse code came clearly to Guglielmo Marconi 
in St. John’s, Newfoundland. This signal, the first long- 
distance wireless message, came from Cornwall, England. 


Chicago Sun-Times 


1920 required the use of earphones 


istening to Radio in 
ы signals received Ьу the early sets. 


to pick up the weak 


brings sight and sound to millions of 


vision first became practical. 


Westinghouse 


The Modern Miracle of Television 


homes. TV studios such as this were un- 
known before the 1940's when tele- 
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and news gathering. Laws could be made more widely 
known. More people could learn enough to take part in 
government. And printing, when it came thousands of 
years later, was much easier to adapt to a written 
language that used individual letters of the alphabet 
than to one that used a picture-symbol system. 

The Growth of Communication took great steps be- 
tween the development of the alphabet about 1500 B.C. 
and the beginning of printing from movable metal type 
about A.D. 1440. The Egyptians were using papyrus 
paper by 1000 n.c. (see Papyrus). Parchment paper was 
being used in the Mediterranean area by 200 B.c. (see 
PARCHMENT). The first libraries, probably built by the 
Assyrians, appeared about 800 в.с. The Greeks estab- 
lished libraries throughout the ancient world, including 
the famous one at Alexandria founded in the 300's B.c. 

Some of the world's greatest literature came from 
Greece, Rome, and the eastern Mediterranean region 
between 1000 B.C. and A.D. 400. Postal service began 
with messenger service provided by Cyrus the Great in 
the Persian Empire during the 500's m.c. Pliny the 
Elder developed an encyclopedia in the А.р. 70's. 
During the A.D. roo's, Ptolemy drew parallels of latitude 
and longitude on the early maps. 

The Romans had what might be called the first 
newspaper, which they posted each day outside the 
Senate. They called it the Acta Diurna, or daily proceed- 
ings of the Senate. It was a handwritten newspaper, and 
only a few copies were made each day. 

Monks of the Middle Ages wrote beautiful books on 
parchment with ink and color. These books could be 
made by hand only, one at a time. There was no eco- 
nomical way to make more copies of books until print- 
ing from movable type developed. See Book (picture, 
Copying Manuscripts). 

Printing from Movable Type. Printers in China, 
Japan, Korea, and India had printed from carved 
wooden blocks for more than a thousand years before 
printing was known in Europe. Both paper and ink 
had been invented in China as early as the A.D. 200's. 
They were brought to Europe by way of the Moslem 
countries. The people of Korea even knew of movable 
type. 

_Europe’s first printer was Johannes Gutenberg. He 
did four important things: (1) he used ink and paper 
developed in Asia; (2) he designed a press similar to that 
used for squeezing wine grapes; (3) he cast metal type 
so that it could be used over and over again; and (4) 
he used the alphabet from the Mediterranean countries, 
Gutenberg’s greatest achievement was putting these 
four ideas together into a single operation. Gutenberg 
had to design and cast only 26 letters to print anything 
that had been written. Without the alphabet, he would 
have faced the same difficulties 
who had to work with thousani 
See GUTENBERG, „JOHANNES. 

The development of printing in western Europe 
came at a time when people had a great hunger for 
knowledge, news, and commercial information, Euro. 
peans had just discovered North and South America. 
пан iene осы were beginning to be made, 
ud tu Bd ad become interested in government 

; Fresses soon became established in most 
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as the Asian printers, 
ds of picture-symbols. 


European countries. A press was set u 
іп 1539. апа Stephen Daye established one in Cam 

bridge, Mass., in 1639. These presses printed religions 
books, schoolbooks, and newspapers. See Purse 
(History). 

"Through the ages, news has been reported by travel. 
ers; by government reports such as the Acta Dina; by 
town criers; by professiona! newsletter Writers; and 
finally, by newspapers, magazines, radio, and television 
For the first hundred years after the development of 
movable type, newsletters enjoyed great popularity 
For a large fee, an English tradesman could subscribe 
to a letter with the business news from Hamburg. Fors 
smaller fee, Venetians could buy a page of notes issued 
by the government of Venice. I his Venetian newsletter 
became so popular that it had to be printed. About 
1609, a German newsletter appeared in print. The firs 
newsletter in English was printed in 1622, The British 
colonies in America had no printed newsletter or news 
paper until 1690, when Benjamin Harris published а 
newspaper in Boston. It called Publick Occurrence 
Both Forreign and Domestick. ‘Ihe colonial government 
suppressed it after one issue. In 1704, the Boston Nes- 
Letter appeared—and lasted. The first daily paper in 
England, the London Daily Courant, began to publish 
in 1702. The first daily paper in America, the Penn 
sylvania Evening Post and Daily Advertiser, began in 1783 
in Philadelphia. See Newspapre (History). 

The Surge of Printing brought a wave of interest in 
democracy, literacy, and education in America and 
western Europe. As more persons learned to read, they 
became more concerned with government. Now they 
had ways to communicate their clissatisfactions. Printing 
became a weapon in the English. french, and American 
revolutions. These revolutions gave the common man 
much more importance in government. To take ad 
vantage of this new importance, he not only had to be 
able to read the news and editorials, but also to have the 
knowledge and thinking ability that comes from educa- 
tion. Free public education became possible because 
people wanted to learn, and could buy inexpensive 
textbooks. When more people had an education, the 
needed more printed materials. Political, intellectual 
educational, and communication revolutions all oc 
curred together. i 

Printing is really only the use of a machine to 
produce language. It could be called machine-duplica n 
communication. Until the mid-1800's, almost с 
improvement in mass communication consisted of sie 
to improve machine-duplication and to use it for m 
things. During the early 1800°s, people learne 
operate presses with steam power. Others 


p in Mexico Ciy 


learned t0 


etch plates with acid and to print pictures gem 
About 1803, two brothers in England, Henry an ut 
Fourdrinier, invented a machine for шаш р 
fairly cheaply and quickly. In 1828, Noah ‘onary: 
produced the first comprehensive American аш 7. 
Three Milwaukeeans invented the typewriter ET at 
Until 1884, each piece of type was sct by hand. invent 
year, Ottmar Mergenthaler of the United oud of a 
ed the Linotype, which uses a keyboard like t 
typewriter to set type mechanically. 4 jon of 
itn: efforts vede made to speed the circula 

news and mail. For example, the daring eme 
of the Pony Express braved wind, rain, snow» 


СӘММОМІСАТІФМ 


IN THE SPACE AGE Satellite @ 


NewYork City 


Outgoing Moi! 


Wide World 
Artificial Satellites send radio mes- 
es to earth, The Explorer VI satellite, 
ewxhed Aug. 7, 1959, has paddle wheels 
ба! convert solar energy to electricity to 
power its communication equipment. 


Transmitter 


"Spacemail” for the Future may be 
possible using ionary satellites that 
would orbit over one spot on earth. A TV- 
like scanner would convert written mes- 
sages to radio si Àn antenna would 
send these to a satellite that would re- 
transmit them to a receiver. Here, a fac- 
simile machine converts the signals to 
printed messages for delivery. 

pular Science Monthly 


London 


TV by way of Spuce may be possible Balloon Satellite 
using satellites as relay stations, Trans- 
atlantic TV signals could be bounced off 
one of 24 balloon satellites circling the 
earth, and received thousands of miles 
away. Two antennas would send the sig- 
nals. One tracks the satellite in use, until it 
"sets" below the horizon. Then the second 
antenna would be used to bounce the sig- 
nals off a "rising" satellite, 


Nessages from the Stars are received 24 OI 
M id giant radio telescope at Jodrell 3,000 Miles 
zd England, In addition to picking up 

waves sent out by stars, it can track 
Satellites ond space rockets. 


above the Earth 
- 


y \ | 
ot New York City 


Wide World 2 = T 


Balloon Satellite 


p 


imi MEISE 
ШИШИ fansmitter, Receiver, and 


T UNUSUAL 


MEANS OF COMMUNICATION 


Homing Pigeons have been mes- 
` sengers for thousands of years. They 


carry messages on their backs or legs. 


Chicago Public Library 
The Blind Read with Their Fingers 
using the Braille system of dots on paper. 


United Press Int.; Illinois Bell Telephone Co. 


Telephones on Wheels old dee 
tors, salesmen, and other bury pee 
sons. Car telephones work byredie 


Bettmann Archive 
Communicating with Drum Beats is an important means of 
sending messages from place to place used by some tribes in Africa. 


mountains, and hostile Indians to carry the mail from 
the Missouri frontier to California. They usually took 
10 days to race over the route, but sometimes made it in 
8 or g days by cutting stops. They set a new record 
in 1860 when they carried the news of President 
Abraham Lincoln’s election from Fort Kearney, Neb., 
to Fort Churchill, Nev., in six days. But this was almost 
the end of the Pony Express. The telegraph was bringing 
a new ега to communication. See Pony Express, 
Electronic Communication. Electronic methods of 
communication make machines “see? and “hear” 
events as they happen. They also “talk” to people and 
show them pictures of the events. The telegraph was 
perhaps the first sign of this new development in mass 
communication. It used the idea of the semaphore, a 
method invented in 1792 to transmit messages by light 
or arm signals (see SEMAPHORE). But when Samuel F. B. 
Morse built the first telegraph in 1844, he put his signals 
on electric wires. They could travel much farther than 
semaphore signals. After the development of the tele- 
graph, messages could be sent across the continent in a 


fraction of a second. Before many years, cables under 
the oceans linked continents. 
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Indian Sign Language uses hand signals to эе ie a 
or things. The signals gave Indians a universal long 


In 1884, Alexander Graham Bell inventei = 
phone, the first device to transmit the human Mx "e 
electric wires. Thomas A. Edison invented 5 qoem 
called the phonograph, that first recorded Ў E 
voice. Guglielmo Marconi found how to Y^ js d linc 
signals through the air without the use of d tile 
By 1907, Lee De Forest had developed the d Fa 
that made it practical to send the human ү jo broad- 
the air electronically. Regularly scheduled ra 
casts began in 1920. 

The 1800s and early 1900s brought an jy as 1820 
chapter in communication history. Аз сагу ictures- 
men had learned how to take black and kms p 1861. 
They were taking colored pictures as ат ріс 
Photography developed somewhat slowly, than film. 
tures had to be taken on glass plates rather ilmi 
George Eastman provided a workable PAM Francis 
1889. During the 1890°, Thomas A. Be In 1927 
Jenkins, and others developed motion pe pictures 
people began to see—and hear—the first e jqucs Weit 

Motion-picture and broadcasting tec mic experi 
combined to create television. ТУ began on mercially 
mental basis in the early 1920’s, and com 


other exciting 


Messages from S eq 

‘ расе cre flashed to Eorth b 

ment installed in artificial satellites such оз asa sary ten 

satellites can receive messoges ond relay them bod to Е ч 
arth 


k 


Pneumatic Tubes carry mesages short distances in 

department stores, newspaper plants, ond other ploces. 

Air pressure shoots message tubes through the pipes 
Kelly Systems, 1 


Wide World 
Sign Language for the Deaf uses hand signals to stand for letters 
end numbers. Here, deaf persons use signs to auction items at a bazaar. 


Communication with Machines is done by means of punched 
cards that feed information to a computer. This card gives payroll 
information to a computer that automatically prepares a pay check. 


International Business Machines Corp 


during the 1940's. See Morrow Рістове; Карло; TELE- 
GRAPH; TELEPHONE; TELEVISION. 
E б Industry has become one of the 
Es Шш їп the world. This growth has been 
Eu o ir an increase in literacy, or the ability 
type ab ^ йш When Gutenberg developed movable 
adults an 440, probably fewer than 10 of every 100 
Dor E could read. In the 1800's, only about 
9j of n qu adults were literate. Today, more than 
age Tu [0 persons in the United States above the 
тед dom read. About the same proportion of persons 
em шен, Canada, and most of the countries 
centa ote Europe. In some of these nations, the per- 
йш, ha even. higher. Only a few underdeveloped 
world d ave a literacy rate as low as that of the entire 
Шс Ше Carly 10001; 
B States has the largest system of mass com 
the CURE in the world. It uses almost two thirds of 
al of tie, supply of newsprint, and has more than 
States h. world’s radio and television sets. The United 
8000 5 about 1,700 daily newspapers, 8,000 weeklies, 
vision eee 3,000 radio stations, and 500 tele- 
‘ations, Each year, the American book industry 


publishes more than 15,000 books, and the motion- 
picture industry produces around 300 feature films. 
The communication industry has grown not only in 
size, but also in the number of persons it reaches. News- 
papers and radio programs come into almost every 
home in the United States. Television, the newest of 
the mass media, reaches more than three fourths of all 
the homes in the country, and is still growing rapidly. 
Magazines regularly reach at least two thirds of the 
nation’s homes. Probably about a fourth of the adults 
read a book every three months. The book industry 
sells nearly half a billion books a year. The people of 
the United States spend about $10,000,000,000 a year 
on mass communication, including advertising and 
public relations. But the United States spends many 
times this amount on all communication, including 
telephones, telegraph, postal service, and other means 
of personal communication. See UNITED Srates (Com- 


munication). ; 

The communication industry has become highly de- 
veloped in many other countries. Great Britain, for 
publishes about 600 copies of daily news- 


example. 
d 1,000 persons. This compares with 


papers for every 
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about 350 newspapers for every 1,000 Americans. Great 
Britain and Germany, and probably Russia, publish 
more books than the United States. Even though 
Canada has a small population compared to the United 
States, it has an important and fast-growing communi- 
cation industry. Canadians make more telephone calls 
per person than the people of any other country. See 
the Communication sections of the country and con- 
tinent articles. For example, see САМАРА (Communica- 
tion); Europe (Communication). 

Recent Developments have brought new and revolu- 
tionary changes in communication. Some of the greatest 
progress has taken place in communication with and 
by means of machines. Man has developed machines 
such as radar that can peer into fog or darkness and tell 
him what lies ahead. Instruments used in airplanes tell 
pilots whether they are on course, and whether their 
planes are flying level. Pilots can make safe landings in 
bad weather, using only the information from their 


Communication and transportation depend 
on each other. Railroads, airlines, and 
other means of transportation require good 
means of communication, such as the lantern 
signal, leff, to operate efficiently. Com- 
munication also depends on transportation. 
A helicopter, right, delivers mail to an 
airport for loading onto waiting airliners. 


instruments. See AIRCRAFT INSTRUMENTS; RADAR. 

The development of electronic computers has enabled 
engineers to design machines that run other machines, 
Scientists can feed information and problems into com- 
puters and receive answers. Some computers have been 
designed to play chess and to translate languages. In 
1959, the United States Air Force and other organi- 
zations announced the development of a computer that 
could design a product and direct other machines how 
to make it. Technicians use a special language to tell 
the computer what they want the machines to do. Scc 
AUTOMATION; COMPUTER. 

Some of the most exciting developments in com- 
munication are being made in the field of space travel. 
The first man-made communication from space came 
from Sputnik I, the world’s first artificial satellite. This 
man-made moon, launched by Russia in 1957, sent 
back radio messages from space. Later satellites radioed 
information about temperature, cosmic rays, and weather 
conditions. The first two-way communication with a 
space vehicle took place in 1958 when an American 
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satellite rebroadcast messages sent to it from earth ls 
1959, Russian and American rockets sent back эм. 
sages from beyond the moon. Sce $РАСЕ TRAVEL, 


Problems of Communication 


It is not always easy to communicate exactly what 
we mean. We often find that we are misunderstood ¢ 
cannot get our message across. This difficulty in com 
municating can produce serious. and even disastrous 
results. For example, a person driving a car who mis 
understands a policeman's signal might become jp. 
volved in an accident. A garbled radio message might 
cause an airplane pilot to miss vital landing instructions 
Even in sports, poor communication can produce dis. 
heartening results. A baseball player who misses a 
signal from a coach, or a football player who mis 
understands the instructions of his quarterback, might 
cause a team to lose a game. 

Misreading a message has sometimes changed the 
course of history. On Dec. 7, 1941, Japanese planes 
appeared on American military radar nearly half an 


iS PORTATION 


William Eccles 


hour before they attacked Pearl Harbor. But the Amer 


cans misread the radar’s message, and thought а 
planes were friendly. If the Americans had interprete 
the message correctly, they might have been able to Е 
enough planes into the air to fight off the J bears 

Problems of Personal Communication. The o 
problem to be solved in any system of effective im 2 
munication is delivering the message. When two pe es 
want to share information, one of them creates n ш 
sage. He sends it and assumes that the other E "m 
ceived it. Suppose that Mr. Adams writes à ur the 
puts it in the mailbox. If he has put a stamp 2 y 
envelope, if he has put the right address бй e io 
nothing happens to it in the mails, the letter WI m 
the address of Miss Brown. If Miss Brown reme letter 
to look in the mailbox, if she does not drop ш to 
and lose it, if she is not too busy, and if ш care f 
read Mr. Adams’ letter, the message will 2 s heat 

Next, the message must get attention. Does a о 
his mother calling him? Do you hear the hich you 
ting? Do you catch the little gesture with whl 


ged gives special meaning to what he says? How 
books in the library have you never taken from 
geshelves? Those unread books are messages that have 
ever come to your attention. You tune in only a few 
ofthe many television and radio programs from which 
can choose. You read only a fraction of the news. 
"Third, the message must be interpreted. In some ways, 
his is the most difficult problem of communication. 
fora while, the mcssage exists away from both the 
goder and the receiver. Tt has a life of its own. It may 
bea letter going through the mails, sound impulses in 
the air caused by 5} ‚ or ink marks on paper. It 
may be electric impulses broadcast in the air, shadows 
ай on a motion-pici.re screen, or paint on canyas. 
Any message will bc influenced by the experiences 
of the person who sends it. The person who receives 
it гап interpret it only in terms of his own experiences. 
If both persons have not had the same experiences, 
the message may no! mean exactly the same thing to 
the person receiving it. If the message is written in 
Geman, but the receiver has never learned German, 


Mobile Television Units are housed in trucks that bring TV 
cameras and crews to locations for on-the-spot news stories. 
NBC 


there will be little, if any, communication. If the 
sender has had some unpleasant experience with school, 
and the receiver has had only pleasant experiences, 
à message about school will not mean the same thing 
io each of them. 

The study of meanings of words is called semantics 
(ке SEMANTIC). Students of semantics find that differ- 
ent persons give different meanings to the same mes- 
E. There have been experiments in which the same 
= has been described by different people as happy: 
d, angry, pleasant, friendly, and unfriendly. This is 

Cause people have had different experiences which 

©у relate to that particular facial type. i 
„other basic problem in communication P that 
m ded must be accepted and acted upon. Suppose а 

Other calls her son in to dinner. Even if the boy hears 
ha essage and understands it, he still may not come. 
al i he has become too absorbed in a game of base- 
sob т perhaps he is not hungry, ОГ simply feels like 
tise eying. We do not buy all the goods which adver- 

ments urge us to buy. We do not believe all we hear. 
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In general, the more strongly we feel about something, 
the less likely we are to let a message change our minds 
about it. For example, researchers have learned that 
many more Republicans than Democrats tend to read 
Republican campaign advertisements, and vice versa 

Problems of World Communication resemble those of 
personal communication. But they are more difficult 
because of the distances and differences that separate 
people in various parts of the world. People in countries 
that lie far apart often hear little about cach other. 
Some governments censor messages (see CENSORSHIP). 

At least a thousand languages are spoken in different 
parts of the world. No one can hope to understand all 
these languages. Few persons can understand even two 
of them well. So language is a barrier to the sharing of 
information throughout the world. 

Culture is an even greater barrier. Culture means the 
rules and patterns by which people live (see Cur TURE). 
Cultures differ greatly in different countries, and people 


laid 


Transportation Provides Communication Links. Ships | 
the first transatlantic telegraph cables in the 1800's. 


rely on vastly different experiences to interpret mes- 
sages. In India, for example, the cow is a sacred animal 
and the people would not think of eating its flesh. 
When the Indians read about roast beef, they do not 
have a pleasant sensation of good food, as people in the 
Western Hemisphere do. They are sickened and disgust- 
ed. In the same way, different experiences with govern- 
ment make words such as freedom and democracy mean 
different things in various countries. | 

Almost every nation tries to persuade other nations 
to accept its point of view. This persuasion often takes 
the form of private talks or notes exchanged between 
representatives of the governments. These exchanges 
form part of diplomacy (see Diptomacy). Persuasion by 
means of public messages is called propaganda. It faces 
the same problem as any other type of communication 
in trying to be effective. Propaganda has an especially 
hard task, because people tend to be suspicious when 
the government of another country talks to them. 
Nevertheless, governments spend considerable money 
and effort on propaganda. See PROPAGANDA. 
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A number of international organizations have been 
established to improve world communications. For 
example, the United Nations provides a place in which 
nations can discuss their mutual problems. The World 
Court hears international disputes. 


Government and Communication 


In the United States, the government has as little as 
possible to do with the communication system. In fact, 
the vatious communication media check on various 
government functions. Obviously, if the newspapers or 
broadcasting systems are to check on the government, 
they should not be controlled by the government. 
Therefore, the mass media in the United States are 
privately owned and have little, if any, governmental 
interference. 

The chief power of the U.S. government over media 
is the right to assign frequencies for radio and television 
stations (see Rapio [Radio Waves; In the United 
States]; TELEvisioN [Channels]). The government was 
not permitted to do even this in the early days of radio. 
But, when many stations came on the air, broadcasts 
began to interfere with each other. Finally, both the 
public and the station owners demanded that the gov- 
ernment assign frequencies to keep the stations apart. 

The Federal Communications Commission assigns 
radio and television frequencies (see FEDERAL COMMU- 
NICATIONS COMMISSION), The Federal Trade Commis- 
sion investigates reports of misleading advertising in 
order to protect the public (see FEDERAL TRADE Com- 
Mission). Copyright laws enable authors to register their 
work so it cannot be stolen (see Copyricut). Other laws 
protect the public against obscene material in print, on 
the screen, or on the air (see Morton Picture [In the 
United States). 

The government operates the postal service at a low 
Cost to users. It provides especially low rates for news- 
papers, books, and magazines, so they can be easily 
available. The government also regulates utilities such 
as the telephone and telegraph industries. 

The government interferes little with the content of 
communication. The Federal Communications Com- 
mission has never been known to censor a program. 
Whenever censorship commissions or the U.S. Post 
Office have suppressed printed or filmed material not 
obviously obscene or sacrilegious, the press and the 
public have protested loudly. Many such cases have 
been corrected in the courts. The Supreme Court of the 
United States has rendered many decisions enforcing 
the right of free speech, free press, and free criticism. 
See FREEDOM OF SPEECH; FREEDOM OF THE Press. 

Most mass media have their own advisory or regula- 
tory commissions and their own professional organiza- 
tions to keep watch on the content of communication. 
The. motion-picture industry, for example, has the 
Modes Picture Association of America. The National 
es of Broadcasters maintains offices that read 

pts and see and hear programs of its members, Т he 


radio and television networks also have offices that 


read Scripts and delete material which they consider 
objectionable. Newspaper, magazine, and book pub- 


lishers have their own professional organizations, some 
of which discuss ethics. 
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In Other Democracies. The philoso 
communications free from governmental control 
exists in Canada, Great Britain Japan, and mu e 
western Europe and Latin America. Like the Us 
States, these countries have a political Роко, 
based оп a faith in a “free market place of ideas.” ] 
means that if the different view points on a questio, 


Phy of keeping 


freely available, men will be able to choose tem 
truth and error. As a result, conflicting Viewpoints oa 
important matters must be fully and fairly represented 

In some democracies, the ownership of the means of 
communication differs from that of the United States 


In Great Britain, for example, the British Broadcasting 
Corporation (BBC), a public organization, handles ай 
radio broadcasts and operates a television network 


Britain also has private TV stations. But, in Spite of this 
government ownership, British law and tradition have 
enabled broadcasting to remain as free as that of the 
United States. Canada has a similar system, with the 


government-owned Canadian Broadcasting Corpora 
tion (CBC) owning several radio and television stations 
Canada also has many private stations. See Grear 
BRITAIN (Communication); Сахара (Communication) 

In Dictatorships, the mass-communication media are 
controlled by censorship rules and other restrictions 
Anything which the government does not want the 
public to know cannot be published or broadcast 
The government usually owns the broadcasting systems 
in these countries. It decides who can own and operate 
newspapers, and sometimes suppresses or confiscates 
papers it does not like. In Russia and other communist 
nations, the mass-communication media function as 4 
branch of the governments. WILBUR Scnrawi 


Related Articles. See the COMMUNICATION section of the 
READING AND STUDY Gute for a detailed study outline 
listing the articles in Wonrp Воск relating to communi- 
cation. See also the following articles on major means o! 
communication: 


Advertising Mathemat Publishing 
Alphabet Motion Picture Radar 
Book Music КЫ 
ВгаШе Newspape: Rea tine 
Computer Painting Seu 8 
Education Phonograph el 
Encyclopedia Photography pre raph 
Language Post Office Тро 
Library Printing TUO v 
Literature Propaganda Wr itin 
Magazine Public Relations riting 


Outline 


1. The Importance of Communication 

Il. Kinds of Communication 
A. Gestures and Signals C. Language an i 
B. Pictures and Symbols D. Mass Commu 

Ill. Development of Communication 

IV. Problems of Communication ي‎ 
A. Problems of Personal Communication 
B. Problems of World Communication 

V. Government and Communication 
A. In the United States 
В, In Other Democracies 


d Writing 


jon 


С. In Dictatorships 


Questions ‘ite affect 

How does the ability of people to read and wr 

the communications in a country? 
How can a machine communicate, W Es printing 
What effect did the development of mode 

have on political life in Europe and America: 


RR зак. 
How does culture affect communication! 


ith men? 


What country has the largest system of mass commu- 

ation in the w orld? 

What nation makes the most phone calls per person? 

What was the Acta Diurna? 1 

what were Gutenberg’s greatest achievements? 

What are four problems of personal communication? 

What is the chief power of the United States govern- 
ment over mass media? 
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BATCHELOR, JULIE F. ( ommunication: From Cave Writing to 
Television. Harcourt, 1953. 5 Я 

NE and ROBERT. Television Works Like This. 

. ed. McGraw, 1959. 

TEIN, SAMUEL, and WILLIAMS, BERYL. The First Book 
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æd Thrills. Lippincott, 1952. 

Носвех, LANCI The Wonderful World of Communica- 
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Launert, ELorse. Our Language: The Story of the Words 
We Use. Lothrop, 1955. 

MeSpapvEN, JosePH W. How They Carried the Май: From 
the Post Runners of King Sargon to the Air Mail of Today. 
Dodd, 1930. 

Rocers, Frances, and BEARD, ALICE. Heels, Wheels, and 
Wire: The Story of Messages and Signals. Rev. ed. Lip- 
pincott, 1953. 

оихерЕВ, Herman and Nina. Your Telephone, and How 
It Works. McGraw, 1952. 

Books for Older Readers 

ALBERT, ARTHUR L. Electrical Fundamentals of Commu- 
nication. 2nd ed. McGraw, 1952. Telegraphy, teleph- 
ony, and radio. 

Avertcan Rapio RELAY LEAGUE, Inc. Radio Amateur's 
Handbook. 37th ed. Amer. Radio, 1960. 

Fionerty, JOHN J. Men Against Distance: The Story of 
Communications. Lippincott, 1954. Television Story. 
Rev. ed. 1957. 

Jomsow, Roy I., and others. Communication: Handling 

Ideas Effectively. McGraw, 1956. 

Kver, MILTON S. Television Simplified. 5th ed. Van 

Nostrand, 1955. 

Neat, Harry E. Conununication: From Stone Age to Space 
Age. Messner, 1960. 

ScmawM, WILBUR, са. Mass Communications. 2nd ed. 
Univ. of Illinois Prcss, 1960. Describes the significance 

of press, radio, and other forms of communication. 

WELLS, Roper, Messages, Men and Miles: Electronic Com- 
munications: How They Work. Prentice-Hall, 1958. 

Zuuacus, Laurin. Mail for the World: From the Courier 
to the Universal Postal Union. Day, 1953. 
COMMUNICATIONS ENGINEER. See ENGINEERING 

(Kinds), 

COMMUNION, ил MYOON yun, in Christian 

Es is the sacrament, or holy ceremony, of the 
ast Supper. At the Last Supper, after pronouncing a 

pue over bread and wine, Christ said to His disciples, 
ake, eat. This is my Бойу... This is my blood .. . 

à is do in remembrance of me.” Most Protestants call 

5 sacrament communion, or The Lord's Supper. The 

astern Orthodox Church uses the name Holy Eucharist. 

the Anglican churches the ceremony is called Holy 

"nmunion, These two names are also used by Roman 

Catholics, 

куе Protestant churches observe the ritual monthly 

uh y. Others observe it every three months. Roman 

E ics must receive communion during the Easter 

йш. and often they receive weekly or daily com- 

" VEA Communion, for Catholics, is ап integral part 
3 ass. FULTON J. SHEEN 


К 
па ee also LrrunGv; Mass} SACRAMENT; TRANSUBSTAN- 
TION; ViATIGUM, 


COMMUNISM 


COMMUNISM, in an historical sense, refers to all 
doctrines that propose a new social order in which 
everyone will hold property in common and there will 
be no private property. In recent years, communism 
has come to mean only the doctrine and practice of the 
Communist party in Russia and other countries. 

The word communism comes from the Latin term com- 
munis, meaning common or belonging to all. It was first 
used about 1835. Secret revolutionary societies in Paris 
apparently coined the term. French conspirators used 
it to express the idea of the community, or common 
ownership and control, of all property. 

Early Communism. The idea of common ownership 
of property goes back thousands of years, In Greece in 
the 800° в.с., the legislator Lycurgus is said to have 
passed laws abolishing poverty and riches by establish- 
ing economic equality. Plato, writing his Republic in 
the 300’s в.с., called for a community of goods. A num- 
ber of early Christians practiced some forms of commu- 
nity of property. 

Many persons became interested in the idea of com- 
munity of property in the 1500's. Sir Thomas More 
published his Utopia in 1516. In it, he proposed a gov- 
ernment under which all citizens would share equally 
the wealth produced by industry. Some persons held 
that natural law demanded community of property. 
They looked for confirmation of their theories in stories 
of Indian life in America. Some reports asserted that 
many tribes appeared to live in a state of nature, prac- 
ticing a common ownership of property. 

In the 1800's, many communistic societies appeared 
in Europe and America. Most of them were based on 
religious beliefs, as in the Mennonite and Dukhobor 
communities. Many nonreligious groups took as their 
basis the teachings of the British reformer Robert Owen. 
Others followed Frangois Fourier of France. 

Marxian Socialism. Karl Marx and Friedrich Engels 
of Germany adopted the word communism. Their Com- 
munist Manifesto of 1848 gave wide circulation to the 
word, and later served as the creed for the new revolu- 
tionary movement. In Das Kapital (Capital), published 
from 1867 to 1894, Marx and Engels set forth more fully 
the views now known as Marxian socialism. They pre- 
sented "the materialistic interpretation of history,” 
developed from the philosophy of G. W. F. Hegel (see 
Hecer, Georc W. F.). It became the theoretical basis 

resent-day communism. 

js Мол лп claimed that all history showed a 
continuous warfare between the proletariat, or working 
class, and the ruling class. In Europe at that time, 
owners of factories, mines, forests, and farm lands had 
come to rule many countries, replacing the nobility. 
According to Marxian socialism, the factory owners and 
managers cruelly exploited their workmen. They took 
part of the value of production. their workers earned as 
their own profit. Marxian socialists believed that the 
working class was growing larger in number and sinking 
deeper in misery, while the bourgeois, or people of the 
middle class, were growing richer. Marx predicted that 
recurring periods of prosperity and depression would 
destroy capitalism. He called upon the workers to hasten 
the inevitable downfall of capitalism. i 

Economic history has exposed the errors of Marxian 
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socialism. In the 1900's, the working class, at least in 
the Western World, has gained a higher standard of 
living, instead of sinking in misery. The middle class 
has grown larger, rather than smaller. Wealth has be- 
come widely distributed, instead of concentrating in 
the hands of a few individuals. Several hundred thou- 
sand persons may own stock in a single large corporation 
in the United States. Millions iri have р 
to own a share in management. And recurring cycles о 
prosperity and depression have not destroyed capitalism. 

The Split from Socialism, Marx helped form the 
First International, a revolutionary movement, in 1864. 
It collapsed after the excesses of the Commune of Paris 
in 1871. The Second International was formed in 1889 
(see INTERNATIONAL, THE). But a distinction gradually 
arose between socialism and communism. Most social- 
ists advocated public ownership and control over all 
means of production and distribution. But they did not 
propose to abolish private property, and people would be 
allowed to own their own homes. Almost all socialists 
also believed that the socialized state could be achieved 
by gradual evolution, not by a violent revolution. 

Communism, as it gradually developed in the minds 
and plans of such leaders as Lenin, grew more and more 
revolutionary than socialism. The communists proposed 
to destroy the capitalist system by violence, and to abol- 
ish private property. They approved the use of terrorism 
as a weapon in the revolution. They expected the 
workers to seize control in a revolution, to liquidate, or 
destroy, the middle class; and to establish the dictator- 
ship of the proletariat, in which workers would govern 
each other for the benefit of society. There would be a 
classless society, because the working class had de- 
stroyed all other classes. After the revolution was safely 
over, the state would gradually wither away. Citizens 
in the workers’ republic would perform their duties 
without governmental direction. Many of these ideas 
represented major changes in Marx’s ideas. They be- 
came known as Leninism. 

Communism in Russia. Marx had expected the 
workers in an industrial nation, such as France or Ger- 
many, to be the first to revolt. But Lenin led the Bol- 
sheviks, a radical Russian party, in overthrowing Rus- 
sia's provisional government and setting up a commu- 
nist one (see RUSSIAN REVOLUTION). His followers ex- 
pected him to set up a form of society in which private 
property was abolished, and the community owned all 
property in common. Each worker would labor accord- 
ing to his capacity, but would receive food and goods 
from the common fund according to his needs. 

By 1924, the communists had set up the Union of 
Soviet Socialist Republics, to include all Russia and 
Siberia. They used the word socialist in their name, but 
meant what we would call communist. But, in order to 
win out over his opponents inside and outside Russia, 
Lenin had to make still further changes in Marxian 
ideas. He approved a New Economic Policy, allowing 
private business in Russia and making concessions to 
the farmers. See Russia (History). 

_ The Communist party completely dominated Rus- 
sia’s government. Its Politburo and Orgburo, or political 
and organizational bureaus, ran the country, The Polit- 
buro also promoted “world revolution,” the name com- 
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munists give to their efforts to establish communi 
governments in all countries. It created several рец 
cies, such as the Third International or C 
International, often called the Comintern, to peva 
this aim (see COMINTERN). To justify harsh rasan 
and severe laws, communist rulers used the fear thas the 
revolution was not yet safe. 

Joseph Stalin gained contro! of the Orgburo, aed 
used this position to win control of the G à 
party and the state when Lenin died in 1924. He thes 
proceeded to change Leninisin. just as Lenin had 
changed Marxism. He made thew rics flexible cnough м 
meet changing conditions. For «..mple, he stated thar 
the dictatorship of the proletari.: must not disappear 
but must become stronger, because the revolution way 
not safe from capitalism. To make his dictatorship 
stronger, he created a police state controlled by the party 
to hold the Russian people in subjection. But instead of 
allowing all workers to share equally in the product 
of industry, communist bureaucrats gradually seized 
more and more for themselves. 

Communist Imperialism. After World War II, Rusia 
forced communist dictatorships on the peoples of Eas 
ern Europe and parts of Asia to form a “satellite” 
empire. A so-called “Iron Curtain" isolated this empire 
from Western nations (see IRON CURTAIN; SaTELUIE 
SrATE) The Russians forced local communists in the 
puppet governments to exploit their own people and 
resources to benefit Russia. 

In 1948, communist Yugoslavia broke with Russia 
Its president, Tito, condemned Stalin for changing the 
true spirit of communism to fit Kussia’s needs. Yugo 
slavia began an uneasy existence between Russia and 
the West. Poland’s communist government won some 
measure of independence from Moscow after a rebellion 
in 1956. In the same year, Hungary began an allout 
revolt, but Russian troops crushed it. 

After Stalin died in 1953, Nikit: Khrushchev emerged 
as the new dictator. He led the party in condemning 
Stalinism, called “the cult of t individual." Russa 
tried to give the impression that iis people received bet 
ter treatment, But the communists continued working 
ruthlessly for world revolution. WILLIAM EBENSTES 

Related Articles. For a comparison of democracy and 
communism, see GOVERNMENT. Sco also the following 


articles: à 

Amanites Oneida Coinmunity 
Bolshevik Owen, Robert 

Communist Pa Philosophy 

Engels, Friedrich (Philosophy and Government) 
Imperialism Politburo 

International, The Russia | 
Internationale, The Rykov, Alexsei I. 
Khrushchey, Nikita S. Socialism 


Lenin Stalin, Joseph 
Marx, Karl H. Totalitarianism 
New Harmony Trotsky, Leon H 
COMMUNIST MANIFESTO. See Marx, KARL ‘t It 
COMMUNIST PARTY is the real ruler of Russ 6 
also controls parties throughout the world. These st 
work to overthrow existing governments in 9 x thei 
create a state dominated by Russia. They адар 
methods to various situations, In Western Bore ; 
try to form “popular fronts” with other partes out 
United States, the party's political activities аге ; 
lawed. See also Communism; INTERNATIONAL: E 
Russta (Government). ушли Ев? 


COMMUNITY 


Standard Ol! Co. 04.2.) 


A Village Community contains many smaller family, school, and neighborhood communities. 
It forms a part of many larger and larger communities, linked to them by common interests. 


COMMUNITY. Each of us belongs to several com- 

ites at the time. Suppose you examini 

Ernie by someone in another nation to a friend 
е United States. It might be addressed like this: 


chn Brown and Family, 
Place, 

jl City, 
fornia, 


L 


саре of this address identifies one of five different 
or bí to which John Brown belongs. "These are 
Mighborhood o. family community, (2) the Sutton Place 
unity, (4) Sarak (3) the Central City local com- 
national Onn ‘alifornia state community, and (5) the 
Rad corum En о the United States. 
nity in the nm m is a part of the next larger commu- 
li of the ma ЕЕ And each larger community 1s made 
te of all Me smaller ones. Several other things are 
üp of people кле (1) Each community is made 
looking at lif who have similar customs and ways of 
ing to that c T and who think of themselves as belong- 
Ше Brown f рузаш; For example, every member of 
fay ily со amily feels that he is a part of the Brown 
mmunity. In a similar way, he feels that he 


belongs to his neighborhood, town, county, state, and 
nation. (2) The people of each community live in a par- 
ticular space that can be defined. The Brown family 
lives in a house at 11 Sutton Place. The people of Cen- 
tral City all live within certain city limits. (3) Each 
community has created laws or institutions to serve its 
people. The Brown family has certain rules of behavior, 
and Central City has its own laws. (4) Each community 
has a common language, or at least a system whereby 
its people can communicate with one another. (5) Each 
community has certain problems that unite its people 
in a common cause. For example, the people on Sutton 
Place may be working for a new school, or the people 
of California for a better state park system. 


Community Levels 


The Family Community. A typical family includes 
two parents and one or more children. But it might be 
a childless couple. Or it might consist of several genera- 
tions living under one roof. Although the family is the 
smallest community, it is also the oldest and most 
important. The family must teach children the basic 
values of life, and begin their education. We depend 
upon the family for love, affection, and encouragement. 

The School Community. For most children, the school 
is the next expanding community. It is made up of 
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COMMUNITY 


children from many families, and so is larger than a 
family community. A school serves a person for only a 
few years of his life. Because of this, it differs from the 
other communities to which a penon “belongs” 


throughout his life. 

The Neighborhood Community is a group of families 
who live close together. They deal with each other in 
face-to-face contacts. They have common problems, 
and cooperate in various activities. 

The Local Community consists of several neighbor- 
hoods. It might be a village, including the farm fami- 
lies who depend on the village. Or it might be a group 
of neighborhoods within a city area. 

The County Community is more closely defined than 
the local community. It is a specific = sei and 
provides specific services for its members. These serv- 
ices include those of the county recorder, the county 
tax collector, the county superintendent of schools, and 
the county sheriff. The county community also provides 
many activities through private groups like the county 
medical association or county grange. In Louisiana, 
this community is called a parish. 

The Metropolitan Community includes at least one 
central city of more than 50,000 persons surrounded 
by several local communities closely dependent on each 
other. The people of metropolitan communities have 
many troublesome problems, such as transportation, 
water supply, sewage, and law enforcement. 

The State or Province Community welds together 
many smaller communities. It establishes laws and 
services for a large number of people. The state or 
province community also has many private agencies, 
such as state chambers of commerce, state athletic 
leagues, provincial bar associations, and the like. Most 
persons take great pride in their state or province, and 
feel great loyalty to it. 

Regions of States or Provinces аге less rigidly defined 
geographically than some other communities. But they 
are important from the standpoint of the lives and 
customs of the people. New Englanders, for example, 
differ in many ways from Southerners or Midwestern- 
ers. These differences involve social attitudes, econom- 
ics, politics, and even food. States or provinces within a 
region must often act as a unit. For example, New Jer- 
sey and New York state set up the Port of New York 
Authority to manage the problems of transportation and 
port facilities in the region around New York City (see 
Porr or New York Avrnonrry). Water-distribution 
agreements among various Western states are another 
example of this type of cooperation, Tue Wonrp 
Book ENcvcLoPED!A has separate articles on each of 
seven regions of states in the United States. See Uxrrep 
Srates (table, Regions of the United States). 

The National Community includes all the smaller 
communities within its boundaries. Although large and 
varied, it is one of the most highly organized commun- 
ities. People identify themselves suongly with their 
national community. For example, they are American 
Canadian, English, French, German, or Russian. The 
United States consists of 7 regional communities; 50 
state communities; thousands of metropolitan, county, 
and local communities; millions of neighborhood com- 
munities; and about 50,000,000 family communities. 
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international Communities arc made up of 
various national communities ч 

The Inter-American Community consists of the 
nations that make up North, Central, and South 4 
ca. The Americas have a growing awareness of 
common interests, and cooperate through vag 
organizations. See ORGANIZATION OF Амд, 
STATES; PAN AMERICAN Unio» 

The Atlantic Community includes nations gm 
about the Atlantic Ocean and Mediterranean 
Wars and trade among the peoples of these areas, 
modern technology, have pave) the way for ties 
bind them increasingly together. After World War ff 
they joined together for purposes of mutual defes 
(see NORTH ATLANTIC TREATY ORGANIZATION). О ч. 
associations formed by these nations include the 
pean Common Market and the European Аке. 
Energy Community. 

The Pacific Community includes lands around the 
Pacific Ocean—North America, South America, Asi 
Australia, and the Pacific Islands. This community 
covers two thirds of the world's water and land ara 
On its land live 1,500,000,000 persons who lack a 
common language and do по! as yet have 
values or institutions. But modern trade, commu 
tions, and transportation are bringing these people 
closer together. SEATO is a move in the direction of 
common defense policy (see Sourneast Asia TREATY 
ORGANIZATION). 

Other International Communities include the 
nist Community, the Arab Community, the 
American Community, and the African Communi 
Tn various ways, the people of these areas fulfill the defi 
nition of a community. The Communist Community, 
for example, is comprised of peoples who to some extent 
have a sense of belonging, maintain their own types 
institutions, and have common problems. See Intet- 
NATIONAL RELATIONS. 

The World Community. All the peoples of the cart 
conform more and more in many ways to the definition 
of a community. The advances of science and tech 
nology have brought wide acceptance of this fact. The 
United Nations, for example, is a recognition of 
emerging community made up of the peoples of te. 
entire world. The Universal Postal Union, the Intet 
national Bank, the International Court of Justice, 
the International Bureau of Weights and Measures ac 
other indications that mankind has begun to be 
itself as belonging to an all-inclusive community- 
Wonrp. 


Activities of the Community 


Although communities vary greatly in size 4 
population, they all carry on much the same c 
"These activities can be grouped into eight general m. 
(1) protection, (2) trade and industry, (3) transport @ 
(4) communication, (5) education, (6) recreation, ME 
government, and (8) religion and the arts. Let us 
at the ways the various expanding communities co? 
these activities. се 

Protection and conservation of health, life, 1680 mu 
and property are the responsibility of cvery oA hes 
nity. For example, the family community keeps kr jies 
away from small children, heats the house, and ai 
food. The state or province community provides 


элеу patrols. State-wide insurance companies 


wer insurance against loss. The national community 
ins an army and navy, and 


> conserva- 
oo of natural resources. See PROTECTION, with its list 


of Related Articles. 
феде and Industry form part of the life of every 
aunity. The local community may produce milk, 
y, and vegetal ics. It may manufacture furniture 
a build its own houses. States and regions of states 
shen specialize in producing certain types of products, 
and trade them for the products of other states. Every 
euesmunity exchany«s goods and services. The neigh- 
bubood exchanges baby-sitting services, or perhaps 
maintains a barbershop or local drugstore. Each com- 
amity also consu:ncs goods and uses services. See 


Tur; INDUSTRY. 
Transportation. Communities provide various types 


ef transportation. lhe school may provide buses to 
ting children to classes, The state builds highways. 
The national community provides interstate highway 


stems and waterways. National airlines and railroads 
сапу people and goods. See TRANSPORTATION. 

Communication. | he size of the community has ex- 
panded with the growth of communication facilities. 
Primitive communities extended only as far as а man 
could walk. But today’s ideas are exchanged quickly 
fom one part of the world to another. Each community 
fas its own communication system. The family and 
mighborhood may communicate mainly by word of 
mouth, A local or national community has news- 
papers, magazines, radio, and television. See Com- 
MUNICATION. 

Education. Schools form only part of the educational 
fort of communitirs. The family is the first to teach 
the young. In the home, a baby learns to talk, walk, 
and follow directions. The neighborhood provides 
further education in play groups, the church, and the 
library. In larger loc! communities, television and pub- 
lishing become important educational influences. The 
tational community provides many programs of educa- 
tion in such fields as agriculture, home economics, and 
military science. The United Nations conducts educa- 
imm programs on an international scale. See Epuca- 

Recreation. People today have more leisure time than 
‘ver before. They spend much of this time within their 
family communities. Families participate in such activ- 
ities as games, houschold projects, reading, and music. 
The neighborhood or local community furnishes 
motion pictures, athletics, concerts, and social events. 
a and national communities maintain great sys- 
ms of parks and forests. The Olympic Games provide 
E for the international community. See 
AMUSEMENTS; RECREATION. 

j emment. A pupil who helps elect a representa- 
i a student council participates in government 
K athe school community. Every business company, 
au luncheon club, and every labor union must agree 
за rules and regulations. In that sense, they all form 
€ kind of government at their own community level. 
К сану grows in size, government organiza- 
38 E ue more complicated. A family government 
iU informal. But a reading of the Constitution of 
ES nited States shows how complicated the govern- 
of a national community can become. Nations of 


values Family groups may sing, 
paint, or dance together. Neighborhood. families may 
gather together to wonhip. Local communities provide 
for people who wish to paint, 
or together. Libraries are main- 
on local, state, and national levei. Many 
churches reach across national boundaries into the 
international community. 


Community Improvement 

Each of the communities of man changes constantly, 
Some grow old and weak through these changes. But 
others become larger, stronger, and more complicated. 
By studying these changes, a community may be able 
to guide its growth in such a way that it will be a better 
place in which to live. 

If a man and wife have several children, the size of 
their family community will grow and they may need 
a larger house. By studying their budget, and by saving 
wherever possible, the family may be able to have a big- 
ger home. As the children approach college age, they 
will need extra money for additional educational 
expenses. Again, by planning ahead, the family may 
be able to meet these needs. 

Planning is just as necessary for a local community. 
A growing city needs a larger water supply to provide 
water for its new homes and factories. So the city 

ent hires experts who predict how much morc 
water will be needed. It hires engineers to design the 
new water system. Then it consults financial experts 
who recommend the best way for the city to raise the 
necessary money. Eventually, by good planning, the 
city solves the problems caused by its growth. 

Аз the population of a school community increases, 
it may become necessary for the school district to erect 
a larger building, buy new equipment, and hire more 
teachers. School boards everywhere study the growth of 
their school communities and plan ahead to meet these 
needs, Sometimes a school district must call for help 
from the larger community of which it is a part. Perhaps 
they will need to increase taxes, which are collected by 
the county community. Or perhaps they must obtain 
authority for the tax change from the state community. 

State communities are becoming more aware of the 
need for the region of states community to plan solutions 
to problems that extend over state aries. Many 
state compacts or interstate authorities have been 
established to study and act on such problems as 
transportation, water supply, and irrigation. _The 
national community plans ahead to meet its military, 
recreation, and conservation demands. 

Every person should study the needs of each of the 
various communities to which he belongs. All these 
communities contribute in some way to his welfare. 
‘And each demands certain loyalties and responsibilities 
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Community Levels 


Family (A 


School 


Neighborhood 


TET 


Local 


County 


Metropolitan =) 


State or Province 


Region of States or Provinces 


National 


International 


World 


Expanding Communities include all the 
peoples of the world. Some communities, such 
as the international community, are quite new, 
but the family community is as old as mankind. 


United Nations 


Oakland Putlie Seinte 


State of Illinois Dayton Chamber of Commerce 


Sela Fe Railroad 


COMMUNITY 


in return. Sometimes these responsibilities seem to con- 
flict with each other. For example, a metropolitan 
community might need a new highway to solve a 
serious transportation problem. The best route for this 
highway may be through your own neighborhood. 
Your neighbors complain that the new highway will 
lower property values in the neighborhood community. 
Which community should you be loyal to—your neigh- 
borhood, or your larger metropolitan community? As 
the complexity of the expanding communities increases, 
it becomes increasingly important for a person to learn 
how he can be a good citizen in each and every one of 
the communities he belongs to. PAUL R, HANNA 


Related Articles in Wortp Book include: 


Community LEVELS 


City and Local Mctropolitan Arca Suburb 
overnments Nation Town 
County Province Tribe 
Culture School Village 
Family State Government World 
COMMUNITY LIFE AND ACTIVITIES 
Adult Education Conservation Post Office 
Art and the Arts Education Protection 
Character Farm Life Recreation 
Education Fire Fighting Religion 
Citizenship Government Safety 
City Planning Health Service Club 
Civics Human Relations Shelter 
Civilization Industry Social Security 
Club Juvenile Social Settlement 
Communication Delinquency Trade 
Community Playground Transportation 
Chest Police 
Outline 


1. Community Levels 
. The Family Community 
. The School Community 
. The Neighborhood Community 
. The Local Community 
The County Community 
The Metropolitan Community 
. The State or Province Community 
- Regions of States or Provinces 
The National Community 
. International Communities 
K. The World Community 
11. Activities of the Community 
A. Protection 
B. Trade and Industry 
C. Transportation 
D. Communication 
Ill. Community Improvement 


HIROMI > 


E. Education 

F. Recreation 

G. Government 

H. Religion and the Arts 


Questions 
_ What are the eight basic human activities carried on 
in most communities? 
In what way does the school community conduct each 
of these activities? 
What is the largest community? The smallest? 
What are the common characteristics of communities? 


Why does everyone belong to several communities at 
the same time? 


How can communities be improved? 
How can community life be developed? 
How can community leaders be developed? 


How do our community responsibilities sometimes 
seem to conflict with each other? 


Why are larger communities becoming more impor- 
8 р 
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COMMUNITY CHEST, or UNITED FUND, is a fand 
raising federation that conducts annual united ¢ кы 
paigns for the support of voluntary health, welfare. and 
recreation agencies. Community chests raise funds cach 
year for local agency services. After 1950, many chess 
broadened their scope to include the American Rei 
Cross and certain national health causes, such as hear 
disease, cancer, mental health, and crippled children 
These enlarged organizations are generally known a 
United Funds. In the 195075, more than 950 united 
funds served nearly 2,000 communities in the United 
States. More than 700 included the Red Cross, 

Community Welfare Councils arc closely related to the 
fund-raising organizations in most cities. These coup. 
cils draw their membership from voluntary and public 
agencies, civic groups, and interested citizens, The 
councils study social needs and resources, and promote 
teamwork among social serv to meet those needs 

There are more than 2,500 community chests, united 
funds, and welfare councils in the United States and 
Canada. Of these, nearly 2,000 chests and funds and 
more than 400 councils operate in the United States. In 
1955, people contributed $339,706,067 to health and 
welfare causes through chests and united funds. About 
$200,000,000 of this amount came through united 
funds. The total sum represen!s more than 26,300,000 
contributions. Chests, funds, and councils also operate 
in Australia, the British West Indies, the Canal Zone, 
Cuba, Greece, Japan, Mexico, and the Philippines. 

United Community Funds and Councils of America, Inc, 
is a national nonprofit organization of local chests, 
funds, and councils. It was established in 1918, and is 
financed by membership dues. It has headquarters at 
345 E. 46th St., New York 17, N.Y. BARBARA ABIL 

COMMUNITY COLLEGE. Sec JUNIOR COLLEGE. 

COMMUNITY PROPERTY is ihe property husbands 
and wives own together under the laws of eight states— 
Arizona, California, Idaho, Louisiana, Nevada, New 
Mexico, Texas, and Washington. The laws differ in 
detail, but generally consider any property received 
through the joint efforts of a husband and his wife as the 
joint property of both. This docs not include gifts and 
legacies to only one or the other, or property one own 
before the marriage. When the husband or wife dies 
half the property goes to the surviving partner. Only E 
other half of the property can bc disposed of in e А 
Tf the marriage ends in divorce, most states require the 
husband and wife to divide their community рр) 
evenly. In some states, the court granting the divor : 
may decide otherwise. Wıruias Tuoxex De 

COMMUTATION OF SENTENCE. Scc PARDON. : 

COMMUTATOR. Sce ELECTRIC GENERATOR (Direc 
Current Generators.). here 

COMMUTING is daily travel from the places т. 
we live to the places where we work. Most ae. 
go from a suburban residential area to a Ee. diy 
business district. But some persons travel from irs 
to another, and back, each day, and some persons s 
from their homes to outlying businesses or act 

Commuting has created huge problems fo. ni 
cities. In older cities, such as New York, Phila ae 
and Chicago, three of every four regular awe faci 
elevated trains, subways, and other mass e 
ties. Streets and highways in these cities can aC work: 
date only a fraction of the rush of traffic to OF from 


pewer cities, usually not built around a network of 
ads, most commuters travel by automobile. 

Before the development of railroads, people had to 
pe near their jobs. Residential areas adjoined the 

and small factories, and most people walked to 
zx. With rail transportation, people could live many 
ois from the places where they worked. Cities grew 
silly in population and area, because people lived 
ide the business or factory districts and commuted 
w them. With automobiles, people could live almost 
seywhere and commute to work. WILLIAM L.C. WHEATON 

Se also Crrv; Crry PLANNING; COMMUNITY; METRO- 
UTAN AREA; SUBURB. 

COMO, LAKE. See Lake Como. 

COMORO, KAHM oh roh, ISLANDS are a group of 
small mountainous islands, belonging to France, that 
fe in the Indian Ocean. They rise from the Mozam- 
lique Channel midway between northern Madagascar 
and the southeastern coast of Africa. The main islands 
s Grande Comoro, Anjouan, Mohéli, and Mayotte. 
Daaoudzi, the capital, lies on Mayotte. The four main 
апд cover 863 square miles, and have a population 
of176,000. They produce coffee, cacao, sisal, vanilla, per- 
fume plants, rice, and coconut palms. HissexpV. B. Kune, JR. 

COMPACT, MAYFLOWER. See MAYFLOWER Com- 
PACT. 

COMPANY, in military usage, is the basic adminis- 
trative and tactical unit of the army and marine corps. 
Itconsists of a headquarters and three or more platoons. 
Itsstrength ranges from 80 to 200 men, and it is usually 
commanded by a captain. The company is called a bat- 
lay in artillery commands and a troop in armored 
cavalry, As a tactical unit, it corresponds to the flight 
inthe air force. See also BATTERY (artillery); SQUADRON. 

COMPANY is a group of persons associated for the 
purpose of carrying on a business. In the United States, 
à company is usually a corporation, but it may be a 
partnership, a joint stock company, or a corporation. A 
partnership is an association of two or more persons who 
own a business together. Each partner is responsible for 
debts of the business to the full extent of his own prop- 
cty and money. In a limited partnership, one or more 
patners is liable only up to the amount he invests in 
the business. A joint-stock company is one whose stock 
has been divided among its members. They have the 
E. personal liability for debts as partners. A corpora- 
‘m operates under state law with a certificate of incor- 
Eun. The individual members are not liable for 
bts owed by the corporation. Еовквт D. PATTON 
p also Corporation; Jotnt-STOCK COMPANY; 
ARTNERSHIP, 

р OMPARATIVE ANATOMY. See Anatomy; EVOLU- 

ee aie Anatomy). _ k 4 
lective SON, in grammar, is the inflection of an 
тена or adverb. Its purpose is the expression of a 
UE) т smaller degree of the quality the word de- 

E fection means changing the ending ofa word. 
ue Pronominal, demonstrative, and limiting adjec- 

iem not compared. Their meanings may not be 

The т a greater or less degree. 
sitive ree Degrees of adjectives or adverbs are the 
ee pantie, and superlative. The TUE 18 

s degree, as in, “This book is heavy”; [А 
nj ap, resting. The corresponding adverbs, heavily 
erestingly, are also in the positive. 


COMPARISON 


The comparative is used when two objects are being 
compared, as in, “This book is heavier (or less heavy) than 
the other," or, “more interesting (or less interesting) than 
the other.” The corresponding adverbial forms, such as 
more heavily and less interestingly, are also in the com- 
parative degree. 

The superlative is used to point out the one among 
three or more objects that has the highest or lowest 
degree of the quality referred to: “This is the heaviest 
(or least heavy) book,” or, “the mast interesting (or least 
interesting) book." The corresponding adverbial forms, 
such as least heavily and most interestingly, are also in the 
superlative degree. The superlative is also used in the 
intensive sense of very, without implying comparison: 
“His success was most brilliant”; “She wore the queerest 
clothes.” 

If the suffixes er and est are added to the positive form, 
the change is described as comparison by endings. If the 
adverbs more, most, less, or least are prefixed, the change 
is described as comparison by adverbs. 

Irregularly Compared Adjectives include some of the 
commonest ones in the English language—words that 
have come down from Old English, or Anglo-Saxon, 
forms. The following list contains some of them. 


Positive Comparative Superlative 
bad, ill, evil worse worst 
far farther farthest 
forth, adv. further furthest 
good, well better best 
in, adv. inner inmost, innermost 
little less least 
much, many more most 
near nearer nearest, next 
old older oldest, eldest 


Adjectives and Adverbs Without Comparison in- 
clude those which it is impossible to compare without 
violating their meaning. These include perpendicular, 
square, eternal, unique, perfect. There can be nothing 
more perfect than a perfect object. "The correct phrase 
is more nearly perfect. 

Other and else are often used to distinguish the ele- 
ments that are to be compared. For example, if Roberts 
height is being compared with that of the other boys 
in the class, we must set Robert apart from the group. 
We say, “Robert is taller than any other boy (or anybody 
else) in his class”; not, "Robert is taller than any boy 
(or anybody) in his class.” { 

Common Errors include use of the superlative when 
only two objects are being compared. “Helen is the 
prettiest of the twins,” is incorrect for “Helen is the 
prettier of the twins.” - 

‘Another error occurs in the use of an excluding word 
such as other when the superlative includes the object of 
the comparison. “Of all other persons, I like him the 
least,” should be, “Of all persons, I like him the least.’ 

The double comparative, such as “more happier," is 
as wrong as the double negative. The error is common 
in words such as preferable, which is itself a comparative. 

‘The superlative should not be used if only one person 
or thing is involved or mentioned. “He is the shortest 
of any boy in the room,” is wrong for, “He is the shortest 
boy in the room." CLARENCE STRATTON 

See also ADJECTIVE; ADVERB; INFLECTION. 
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Ewing Galloway 


COMPASS is a device for determining directions. The 
simplest form of the compass is a magnetic needle that 
The needle is mounted on a pivot so that it can 
freely. It always points in the direction of the 
vorth and south poles. A simple pocket com- 
a person find his way when he is lost, and 

с no landmarks to guide him. All he needs 


to know is the direction in which he should be going. 


he must walk west to reach the nearest town, he goes 


in a direction at right angles to the left of the end of the 


lle w 


nec ich points north 

Boxing the Compass means naming the 32 points, or 
directions, marked on the face of a compass. The 
al poin cast, south, and west. The 
ints are northeast, southeast, southwest, 
Below is the way a person would “box 
The 16 main points are in black type. 


ts are north, 


and northwest 


the compass." 


North East-northeast 
North by cast East by north 
North-northeast East — 

Northeast by north East by south 
Northeast East-southeast 


Northeast by east Southeast by east 


Taylor Instrument Companies 
A Pocket Compass can save lives. A Person lost in the woods 


may walk in circles unless he has a compass to guide him, 
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4 A Gyrocompass Repeater 
tion on the ship's course from the 


Southeast West-southwest 

Southeast by south 

South-southeast West 

South by cast 

South West-northwest 

South by west } 

South-southwest Northwest 

Southwest by south wes 

Southwest North-northwest 

Southwest by west l 

Old-style compasses wer iy ` 

points of the compass. N asses a 
with the 16 main points a 60 d 


circle, starting with o at nc it cas 
and 270 at west 
The Mariner's Compass i 


used aboard a boat or sh has 
fastened on a flat disk, call mpass car 
pass card is marked with ints and degr 


direction. The card rests on T 
inside the glass-covered com b 
point toward magnetic north. | he с 
with a nonfreezable liquid m ‹ 
or glycerin and water. Thi 
card and at the same timc t 
ment of the card so that it « 
from side to side with the mı 
vertical line, called a /ubber. 
compass bowl. The compas 
the lubber’s line is toward t! 
the compass-card point oppo 
cates the direction the ship is 
Deviation. The magnetic « 
North Magnetic Pole. Howey 
an iron or steel object, it ma 
object. This error in the compass is called dev 
When a mariner’s compass is installed on a ship 
mounted on a gimbal, or supporting frame, in a sta 
called a binnacle. The binnacle has magnetic dev 
that correct major errors of deviation in the comp 
After these corrections have been made, the naviga 
swings the ship. 'That is, he heads the ship in di 
directions, checking the direction by various land 
As he does this, he notes how many degrees of devi А 
the compass shows from the exact direction of the $ 
For instance, by sighting tow ard a lighthouse n 
east, the navigator can tell that the ship 28 2 
exactly east, but his compass may show the vs. 
heading two degrees south of cast. Later. when the 7 
is out of sight of land, the navigator will know that 
wants to head directly east he should steer à course 
degrees south of east on his compas 


d mixture floats 


or slows, 


s not constantiv 
n of the ship. A black 
is marked inside 


bowl is mounted 
bow of the ship. 1 
the lubber’s line 
ading. 
pass points toward 
if it is placed close 
attracted toward t 


Variation. Because the magnetic compas Е 
toward the North Magnetic Pole, 1 wee 
е. Thee 


toward the true North Pole at the same time. | Ne 
ence on the compass between the direction of z ees 
Magnetic Pole and the true North Pole is called 04 s 
tion or declination. The variation of a compass 5 ee 
at different places on the earth. The varia ш 
changes at different times of the year and n h m 
years. Therefore, to use a magnetic compass Mo choth 
plete accuracy, a person must have a declinatio 


jon correction must be 


Mediterrancan navigators prob- 


»mpasses to guide their ships 
the 100 1100's. These compasses were 
iron, usually floated on straw 


About the 1300's, the com- 


ff into 32 points of direction 
irs, navigators learned more 
iation of Compasses in various 
ипе to use Magnetic Compasses 


vessels appeared in the late 


wos it became т difficult to make accurate read- 


апе} 


isses aboard ships. As a result, 
yrocompass y eveloped. It is not affected by 
eism, and po directly toward true north. Large 
magnetic compasses and gyro- 
ignetic compasses are not satis- 
various gyroscopic and special 
ave been developed for use in 


day Carry 


uses. Ordinar 


cry in aircralt 


ic compass 


ration. Radio has also been used for compasses. After 
World War II, ѕсі‹ s invented compasses for use in 

e Ne Pole re because even gyroscopic com- 
ases do not work well if a person crosses the pole itself 


his travels. These special compasses tell direction 


bom the light of the sun. 


Related Articles in WonrD Book include: 
стай Instruments Gyrosyn Compass 
Direction Invention 
hrection Finder (Inventions for 
th Inductor the Future) 
Compass Magnet and 
Jyrocom pass Magnetism 


COMPASS PLANT is a coarse plant that grows in the 
midwestern United States. It reaches a height of 10 feet, 
wd is covered with short, rough hairs. The leaves are 
1} feet long, and cut into several lobes. The 
tioles, or leaf stalks, bend so that the leaves usually 
point in a north-south direction. In this way, the leaves 
каре the strong midday sun, but get the full early 
morning and late afternoon sunlight. The compass plant 


В known as the piloticeed in some of the Midwestern 
Rates. 


Navigation 
orth Pole 
South Pole 
Surveyor's 
Compass 


_ Scientific Classification. The compass plant belongs 
family Compositae. It is genus Silphium, species 
ES JULIAN А. STEVERMARK 
See also СомрозгтЕ FAMILY. 
COMPENSATION. See WorKMEN’S COMPENSATION. 
COMPETITION is а contest between two or more per- 
fons or groups, each seeking the same goal. This goal 
"ed be business success, a victory in an athletic con- 
&t or an election, or any other objective. See also 
Оохомкз (The Role of Competition); FREE ENTER- 
ЗЕЕ System (The Role of Competition); SPORTS AND 
PORTSMANSHIP. 
. COMPLEMENTARY COLOR. See Согок (color pic- 
шге, Complementry Colors). 
"as MPLEX is occasionally used by psychoanalysts Ls 
К word to designate certain groups of relat | 
шй; т пз апа ideas. Such groups, called psycholagica 
be АУ some doctors, exert great influence on а рес, 
father Or and on his mental life. For example, a grand- 
nga lex would be all the associated ideas and emo- 
75 that could be traced to a person's relationship 


COMPOSER 

with his grandia гъ sheers, 
OMS, Of аг ` t 2 эи э з 
would make шр ч "rr 
conscious, but o te . "ou P р 
one of the most is dears uat ож , * 
healthy an B (he a ќа 
(see Orbits COMPLEX 

People often misuse the word ben «dina 
speech. They u аз any pw gical pr 
or difficulty. People frequently say, “He has a - 
about money," or "She has a « plex alx * 
But all people have complexes about these gs be 
cause everyone has some kind of associate кзз 
desires about them nies Morones 

COMPOSER is a persion who invents musical ideas 
and writes them down for others to pe n T › 


poser is often distinguished fr 


invents as he pi 


s Composers of popular songs and 
dance music are usually called song rit 


the 


Composers must study many d 


scant, form, and 


such as harmony, counter] 
in order to gain experience and develop ап 
They often perform, conduct 
ing. But they learn most by study 
scores, and through personal experien 
Many composers plan musical ideas as a painter sketches 
a picture. For example, Ludwig van Beethoven's note 

books show that his ideas developed and improved in 


this way. 

Composers are the most creative of musicians 
have introduced many new techniques and styles. Com- 
posers historically important as Innovators 
Beethoven, Claudio Monteverdi, Joseph Haydn, Rich- 
ard Wagner, Igor Stravinsky, and Arnold Schónberg 


The Yellow Flower H f the Compass Plant look much 


like sunflowers. This соопе plant sometimes grows 10 feet toll 
Join П. Gerard 


ind 


include 


COMPOSERS, AUTHORS AND PUBLISHERS 


They developed new ideas that shaped the progress of 
music. Other composers consolidated earlier established 
methods, and are recognized as masters of a particular 
style or period. Such composers include Giovanni 
Palestrina, Johann Sebastian Bach, Wolfgang Amadeus 
Mozart, and Johannes Brahms. А 

Early composers usually performed their own music. 
Since about 1850, however, composers have specialized 
more, major works have grown longer, and music has 
become more complex. For these reasons, composers 
seldom perform their own music in public, but rather 
have it played by specially trained performers. Another 
reason why composers seldom perform their own works 
is the modern tendency for audiences and performers to 
show more interest in music of earlier times. When 
music was composed for immediate use and performers 
sought new scores for their audiences, the competent 
composer was highly respected. But, for the past 100 
years, living composers have found it extremely difficult 
to gain recognition for their serious works. Mechanical 
reproductions of music have created a large listening 
audience, but the increase has favored the composers 
of light music. 

The adventurous composer who introduces new ideas 
into serious music has always had difficulty in gaining 
acceptance. His greatest works usually become popular 
only after his death. Sometimes 50 years may pass be- 
fore such a composer attains recognition. GRANT FLETCHER 

See also the list of Composers in the BIOGRAPHY sec- 
tion of the READING AND STUDY GUIDE. 

COMPOSERS, AUTHORS AND PUBLISHERS. See 
AMERICAN SOCIETY OF COMPOSERS, AUTHORS AND PuB- 
LISHERS. 

COMPOSITE, kum PAHZ it, FAMILY, or COMPOS- 
ITAE, kahm PAH ih tee, is the largest and most highly 
developed family of flowering plants. It consists of more 
than 20,000 species, or kinds, of herbs and shrubs. Com- 
posite plants have efficient methods of reproduction. 
They can produce many seeds, and have good methods 
of scattering them. 

Each flower head is a composite of many small flow- 
ers. The heads are usually made up of two kinds of 
flowers, the ray and the disk flowers. In the sunflower, 
for example, ray flowers form the yellow outer fringe of 
the flower head. Disk, or tubular, flowers make up the 
inner brown disk. The seed coverings of composite 
plants vary greatly. The seeds of the thistle and dan- 
delion are tipped with feathery hairs and are carried by 
the wind. Other seeds have bristles, scales, or barbs, and 
are carried on the fur of animals. 

Only a few composite plants, including endive, chic- 
ory, lettuce, and artichoke, are used as food for man. 
Some, such as calendula, camomile, wormwood, tansy, 
and arnica, are used to make drugs. Chrysanthemums, 
asters, and dahlias are grown for their beauty. Weeds 
and wild flowers of this family include ragweeds, 
goldenrod, sagebrush, thistles, and burdock. 

Many flowers of the composite family have separate 
articles in Wonrp Book. For a list of these flowers, see 
Frower (table, Families [Composite]). 

Scientific Classification. The composite family is in 


the order Campanulales. Some classifications divide it 
into several families. GEORGE Н. М. LAWRENCE 
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COMPOSITION is the expression of organized фо 
in writing. Oral composition is the expression dz 
ganized thoughts in speech. A prime method for bod 
writing and speaking well is to strive first to speak we 
and then to write as you speak 

Everyone at some time during the day is called op » 
explain or tell something to another person. If a by 
tardy through no fault of his own, he must explain ; 
clearly. If a girl describes to her mother the gift us 
wants, her description must be clear to avoid disapp: int. 
ment. Discussions with family and friends depend os 
the ability of every person to speak clearly, accurately 
and interestingly. 

Composition of written reports or letters is one of the 
most important tasks in modern life. Experts have esi 


wei 


mated that about half the price of a new automobile 
goes to pay for the words that were written and spoken 
before all the materials and parts could be produced 


transported, and assembled, and the car delivered to 
the buyer's door. Aside from its use in business, com 
position is extremely important in school, as well as in 
club activities, discussion groups, and similar activities 
of community life. 

Letters to friends or relatives have at least one inter. 
ested reader. A well-written letter may be of interest to 
more than one. A clear, concise letter will bring a reply 
sooner than a "gabby" letter. Business letters deserve 
special attention, because there is no assurance thal 
there will be even one interested. reader. Poor busines 
letters find their way to the wastebasket. Good ones 
may open up limitless business opportunities for the 
writer. 


Preparing a Composition 


Choosing a Subject is difficult for some persons. Boys 
and girls often complain that they have nothing to 
speak or write about. Yet whenever two or three are ina 
group, tongues wag and ears open. Boys and girls also 
hold lengthy telephone conversations or write pages and 
pages of letters to friends. Their natural desire to share 
knowledge, ideas, and opinions with others merely 
needs improvement. Р 

To write a composition, you must know what us 
are trying to say. Remember this fact: You can actually 
write a composition long before you put the words on 
paper—while you walk or ride, bathe, eat, or dress. е 

Limit your topic. Don’t try to solve all the problems 


of the universe on one sheet of paper. Don’t re 
your pets or all your friends. Your pet may be SEM 


but you will also be clever if you keep strictly to Sí 
I Taught My Dog One Trick," rather than ein 
“My Pet's Tricks." You need not describe an at 
storm to tell how you were drenched on the way 10 
from school. our 

Sources. Much of what you write can come sien 
own knowledge and experiences. When you pre oint. 
information, the encyclopedia is a good ШШЕ her 
But you must often go to specialized books soe notes 
people for specific information. You may take di 
on the material in other sources. But if you n 
rectly, be sure to use quotation marks to ае some 
these are not your own words, but the ошо 
other writer. 1000. 

Outlining is important to the finished compos 
Try to express in one sentence exactly what Y? 


p xcomplish. in your composition, for example: “I 
sast to explain exac uy how Indians gather wild rice 
ip heir boats,” ог “I want to prove that a better lunch- 
mon arrangement is possible for our school." Decide 
Mere and how you are going to end your composition 
bere you begin. Select a starting point and move di- 
койу from that to the chosen ending. The route should 
fe a straight one. [he first event is followed by the 
gond, or the cause leads directly to the result or effect. 
Айс: may be traced backwards to its cause. A number 
of circumstances may be related by starting with the 
kast important опе you want to tell about, and work- 
ing up to the most important. 

Put the plan on paper before starting the composition. 
Jot ideas down as they pass through your mind. Then 
arange them in the proper order and change, cross out, 
огай words. Make sure that you have included all the 
pecessary steps so that your reader will understand the 
subject as clearly after reading your composition as you 
do while writing it. Take out facts which have no re- 
lation or are loosely connected with the topic in mind. 
This makes for unity. The finished outline must hold 
together. This quality in any kind of a composition is 
called coherence. 

The plan need not be long. Abraham Lincoln is said 
to have written this short outline for a speech in a 
court trial: 

No contract.—Not professional services.—Un- 
reasonable charze.— Money retained by Def't not 
given to РІГ. — Revolutionary War.— Describe 
Valley Forge privations.— P? ffs husband.— Soldier 
leaving for army.—Skin Def't.—Close. 

Writing the composition is simpler with the outline 
before you. It eliminates much of the confusion over 
what to say and when to say it. You can think more 
carefully about grammar, word choice, and punctua- 
tion. You can look ahead and weigh words and phrases. 
You can decide that you have used enough short sen- 
tences so that you can add a longer, more complicated 
one for the sake of variety. You can repeat in different 
form à fact already stated because you want to empha- 
Size it for your readers or listeners. You can lengthen ап 
explanation if you decide that the topic needs a few 
more details. 


Writing a Composition 


Effective Sentences. Make every sentence proceed 
naturally from the one which it follows. There should 
b по contradictions, no “backwater” remarks, such as: 
When I saw him I was frightened; at least I felt shy.” 
Avoid many connecting words that add little to the 
aig “The title of this book is Tom Sawyer. It was 
en by Mark ‘Twain. It is about the Mississippi 
nd can become “ Tom Sawyer by Mark Twain takes 
r x to the Mississippi Valley"—11 words instead of 
| ' Your sentences should bring interesting facts close 
E and not “string them out.” 

E point you should know exactly where you 
ҮШ als үн material зо that your readers and listeners 
i p now. Use such expressions as next afterwards, 
еу, unexpectedly, ау а result, meanwhile, moreover, 
tences ; and on the other hand to show relations of sen- 
Caref P ideas. Make your concluding sentence à 

"ly worded and exact one. 

Xpressive Words. Use words that express precisely 


COMPOSITION 


what you intend to say. Avoid such indefinite expres- 
sions as “She had a peculiar kind of red dress on." 
Why peculiar? What made it so? You know more than 
one word for red. Beware of exaggeration. Was the 
storm really a tornado? A hurricane? Those words have 
definite, exact meanings. Did the high waters (flood? 
freshet? tide? wave?) sweep everything away? How many 

objects? Name some. The word to use is the word which 
most closely expresses the meaning or feeling intended 

Sometimes the strongest word you can think of to ex- 
press your meaning is the shortest one. 

Do not be content with any word which does not ex- 
actly fit your need. Ask other persons. Look in books. 
Read the dictionary entry for the word that does not 
satisfy you; you may find a hint of the word you need 
Listen to conversations for words that strike you as ex- 
ceptionally good. Ask questions about them. Discuss 
them with your family and friends. Try to use each new 
word you leam within 24 hours. Write them in lists for 
your own investigation. Use concrete and colorful words 
as much as you can. But beware of using words which 
seem out of place with the topic and the intention of 
your composition. 

Correct Grammar. A writer is not understood unless 
he follows the rules of spelling, capitalization, and punc- 
tuation. Every new topic means a new paragraph. The 
first line of the paragraph begins to the right of the 
regular margin to show the reader that a new section is 
beginning. A fine exercise in punctuation is to copy a 
page from a recent book published in this country. Read 
the material once to understand, then look at every 
punctuation mark and explain to your satisfaction why 
it is used. The principles—there are not many—should 
become clear to you. Write a few sentences of the same 
patterns and insert your marks correctly. Сору а pas- 
sage of conversation and understand the use of and 
reason for every mark. 

Testing. One of the most important tests of a good 
composition is in the fulfillment of the theme. Before 
starting to work, know what you want to accomplish in 
the composition. This is your theme. After the composi- 
tion is completed, read it through and then ask yourself, 
“Did I accomplish what I set out to do?” If the theme 
is how you taught your dog a certain trick, you should 
ask yourself afterwards, “Did I explain, fully and 
clearly, exactly how I taught my dog one trick?” 

Everyone who plans what he is going to write, who 
is careful in the way he writes it, and who later tests his 
material should be able to produce clear and interesting 
compositions. If he expresses himself well on paper, he 
should be able to develop his speaking powers accord- 


ingly. J. N. Hook 
Related Articles in WORLD Book include: 
i i Language 
poo Letter Writing 
italizati Onomatopoeia 
ү. Outlines and Outlining 
Euphemism Paragraph 
Figure of Speech Punctuation 
Grammar Simile 
Heteronym Е 
; ynonym 
ЕВ Vocabulary 
Irony Writing (as a career) 
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COMPOSITION 


COMPOSITION, in the arts, has a number of special 
meanings. In music, it means either the act of putting 
notes or sounds together to form a piece, or the com- 
pleted work itself. In the graphic arts, composition 
means setting type, either by hand or by machine. In 
painting and the other visual arts, composition means 
putting together lines, shapes, colors, light and dark 
areas, patterns, textures, and other elements to form a 
pleasing work of art. There are two basic approaches to 
composition in the visual arts—spatial composition, or 
composition in space, and pictorial composition, or 
composition in the work as a whole. 

Spatial Composition is a way of giving depth and 
solidity to a work of art. A sculptor works in three di- 
mensions—height, width, and depth—but a painter has 
only the flat surface of his canvas to work with. If he 
wants to give the impression of depth in his landscape, 
he must use visual tricks such as perspective to gain the 
effect he wants. He makes the distant objects in his 
scene smaller and more blurred than the objects in the 
foreground. He uses brighter colors and sharper lines 
for objects near at hand, and duller colors in the back- 
ground. He arranges the lines and planes of his work so 
they seem to lead backwards toward the horizon. See 
PERSPECTIVE. 

Pictorial Composition is a way of keeping all the ele- 
ments in a painting from falling apart. If a painter is too 
skillful in this use of spatial composition, his work may 
seem more like a real scene outside a window than it 
will like what it is—a three-dimensional scene in two 
dimensions. Or, ifhe uses a bold pattern and emphasizes 
strong, bright colors, his work may seem more like the 
design for fabrics or wallpaper than it will like a paint- 
ing. By using all the elements of painting, and not just 
a few, the painter can create a work of art that will have 
lasting value. 

‘Two of the most important modes of composition are 
representation and design. We often think of a painting 
as only a picture of something, a representation of an 
object or emotion. Painters often think of their works 
only in terms of design—balance and contrast, rhythm 
and repetition (see DesiaN). Many great paintings strike 
a balance between representation and design. They give 
us a picture of something we can recognize, unified and 
given added meaning by a rich, complex design. But 
not all painters have been interested in both representa- 
tion and design, and most painters have been more 
interested in one mode than another. 

See also PAmvTING (How Do Painters Paint?). 

COMPOSITION OF MOTIONS AND FORCES. See 
Force. 

COMPOST, KAHM posi, is a fertilizing mixture of 
rotted vegetable matter, usually mixed with animal 
manures. It generally consists of several alternating 
layers of plant and animal substances piled one upon 
another and allowed to decay. The layers of vegetable 
material may consist of such substances as leaves, lawn 
cuttings, rotting hay, or chopped comstalks. Sometimes 
fertilizers are added. 

A compost pile should be box-shaped with a flat or 
sunken top so that it will collect rain water, The ma- 
terial stacked in layers should be allowed to decay for 
six months to a year before being used as fertilizer, The 
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layers usually should not be more than a foot thick и 
vegetable matter, and less for manure Н. Н, вле, 

COMPOUND is a chemical combination of tw - 
more elements. The different elements join to Ee 
compounds in much the same way that letters of t 
alphabet may be linked to form words. Hundreds g 
thousands of possible compounds can be formed from 
the 103 elements. The atoms of these elements Combine 
to form molecules of a new substance, the compound 
Many compounds occur in nature. But many other, 
such as metallic alloys, are man-made. 

The properties and appearance of a compound ax 
usually quite different from those of the elements it cop. 
tains. For example, the element sodium (Na) is a så 
shiny metal that reacts violenily with water and many 
other substances. Another element, chlorine (СЇ), is a 
greenish, poisonous gas. But when these two elements 
are combined in the proper proportions, the result is the 
compound sodium chloride (NaCl), or common table 
salt. In the same way, two gascous elements, hydrogen 
and oxygen, make up water, 1:0. Carbon, hydrogen, 
and oxygen, which make up cane sugar, differ vastly 
from their product. 

Composition of Compounds. A compound has a 
definite, unchanging composition. Water contains two 
atoms of hydrogen to each atom of oxygen, and it 
always consists of 11.2 per cent hydrogen and 88.8 per 
cent oxygen by weight. Pure sugar, or sucrose, always 
contains 42.1 per cent carbon, 6.5 per cent hydrogen, 
and 51.4 per cent oxygen, whether it comes from Loui- 
siana sugar cane or from Colorado sugar beets. 

A compound should not be confused with a mixture. 
A compound always has the same composition by 
weight, and its atoms are always arranged in a definite 
manner. A mixture, on the other hand, can be made from 
varying proportions of substances Also, a compound Б 
formed by chemical reaction, whereas a mixture із nol. 

Preparing Compounds. When a compound is pre 
pared, a chemical reaction always takes place. Heat, 
light, or electrical energy may either be used up or pro- 
duced. For example, sunlight supplies the energy ү 
which sugar or starch is made in the photosynthesis d 
plants. But hydrogen and oxygen combine with explo- 
sive violence to form water. Chemical rcactions alo 
occur when a compound is broken down into its ong 
inal elements. . T 

Chemists prepare some compounds by direct union 
the elements. However, they usually make the desir j 
compound from other compounds. This sometimes Ш 
volves complex chemical reactions. Thousands of uselt! 
compounds are made from the hydrocarbon compoun 


А ‚п 
present in petroleum and natural gas. — [им s He 
Related Articles. For a list of articles in WOR ion d 


on the various compounds, sec the CHEMISTRY 86 к 
the Reapinc AND Srupv Gume under the articles 
Chemical Compounds. See also the following ic 

Element, Chem 


Atom 

Chemistry Molecule 
(Chemical Compounds) Radical. f many 
COMPOUND EYE is an суе that consists crust 

units. Each unit sees a point of light. ouem a BEE 

ceans have compound eyes. See also ANT Шейле 


(Eyes); CRUSTACEAN; Eye (Animals Withou 
picture, The Eyes of Animals); INSECT (Senses), inds; 

COMPOUND MOTOR. Scc Execrric MOTOR 
picture, Types of Electric Motors). 


COMPRESSED AIR 


Industries Use Compressed Air for many 

The portable air compressor, below, 
соп be used to operate paving breakers, rock 
drills, ond sandblasting and digging equipment. 


COMPRESS. See BANDAGE. 

COMPRESSED AIR is air pressed into a container of 
smaller size than the space which the same amount of 
аг would usually occupy. Air expands when there is 
E to stop it. Гог example, if all the air is pumped 
of us a tank as big as a room, and then a small breath 
m is put back in, the breath of air will expand until 

la d the walls of the tank. This expansion takes 
й cause the air molecules are in rapid motion. 
“i een with each other, they hit the walls of 
ibd th . The air will spread evenly all through the tank 
Ene € air pressure, or force exerted by the air, is the 
Es Г ни point inside the tank. Air pressure 1s 

p by force. The pressure of the air which we 
b. à and live in is about 15 pounds per square inch 
tram, 7 vel. At high altitudes, the air pressure is less. For 
E. €, on the top of Pikes Peak, it is only about 9 
ai? S per square inch. When we say *compressed 
ES usually mean air that is compressed so that it 

he 2a than 15 pounds of pressure per square inch. 
Presse pe ber balloons of children are filled with com- 
tires a gas when they are blown up. Automobile 

Dicen | with compressed air which usually exerts 
above че and 35 pounds of pressure рег square inch 
while it tmospheric pressure. If the tire 18 punctured 
out fum running, it may “blow out.” The ат rushes 

so much force that a large tear may occur m 


AIR 


A Hand-Operated Bicycle 
Pump is one of the simplest kinds 
of air compressors. A piston inside 
the cylinder compresses air ond 
forces it through a tube into the tire. 


BICYCLE PUMP 


P. К. Lindsay Co. 


the tire. All air rifles operate by means of compressed air. 

Airis usually compressed by a piston operating within 
a cylinder that has two valves at one end. One valve 
opens outward, and the other opens inward. When the 
piston is pulled back to one end of the cylinder it re- 
duces the pressure within the cylinder, causing air to 
pass from the atmosphere to the cylinder through the 
inward-opening valve. When the piston is forced back 
into the cylinder, the increasing pressure of the air closes 
that valve and the air is displaced through the other 
valve into an air chamber. The piston is moved in and 
out to force more and more air into the air chamber 
until the air has been compressed to the right pressure. 
Then the air is released from the chamber through tubes 
or pipes. There are also several fan-type air compressors, 
widely used on gas turbines. 

Compressed air is used to operate riveting machines. 
The mining industry uses it to operate drills. Automo- 
biles are painted by means of a compressed-air jet which 
sprays the paint. Foundries use compressed air to oper- 
ate machines that tamp sand in molds. Louis MARICK 

Related Articles in WORLD Book include: 


Air Lock Piston Sandblasting Toy Balloon 
Airbrush Pump Tire Turbine (Gas) 
Brake Riveting 


COMPRESSION. See GASOLINE Ence (High and 
Low Compression); HEAT (Sources). 
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COMPRESSIVE STRENGTH 


COMPRESSIVE STRENGTH. Scc SrRENGTH OF Ma- 
TERIALS. 

COMPRESSOR. Sce COMPRESSED AIR; Jer PRoPUL- 
ston (Turbojet); SUPERCHARGER; WIND TUNNEL. : 

COMPROMISE OF 1850 was a series of acts passed in 
August, 1850, by which the United States Congress 
hoped to settle the bitter strife between opponents of 
slavery in the North and slaveowners of the South. 
These laws helped delay the outbreak of civil war for 
about 10 years, 

The main problem was whether the territory the 
United States received as a result of the Mexican War 
should have slavery. To satisfy the South, the Com- 
promise gave Texas $10,000,000 to abandon its claims 
to New Mexican territory, and to set up a stricter fed- 
eral law for the return of runaway slaves. To please the 
North, the slave trade was abolished in the District of 
Columbia, and California entered the Union without 
slavery. The territories of New Mexico and Utah were 
organized, but the slavery question was left to each of 
them to settle. 

Daniel Webster, Henry Clay, and Stephen A. Doug- 
las led in winning the passage of the Compromise laws. 
John С. Calhoun led the opposition. For a few years, 
the Compromise seemed to have ended the friction. 
Businessmen wanted peace so prosperity would con- 
tinue. But many Northerners thought the Fugitive 
Slave Law was too harsh, and some states interfered 
with its enforcement. Many slaves escaped to Canada 
by the “underground railroad.” Slavery did not become 
a major issue again until Congress passed the Kansas- 
Nebraska Act of 1854, making slavery legal in terri- 
tories where it had been prohibited. Jous D. Hicks 

See also Fucirtve Stave Law; KANsAs-NEBRASKA 
Acr; OMNIBUS BILL; UNDERGROUND RAILROAD. 

COMPTON, Calif. (pop. 71,812; alt. 65 ft.), is an 
industrial city midway between Los Angeles and Long 
Beach (see Carmomwra [color map]). Compton has 
more than 160 manufacturing plants. Its chief products 
include aircraft parts, oil-drilling tools, pipe, aluminum 
castings, heaters, structural steel, coffee, and roofing 
materials. Two railroads and an airport serve the city. 
Its fine school system includes Compton District Junior 
College and about 30 public schools. The city has threc 
county libraries and a civic symphony orchestra. 

A group of miners, unsuccessful in the California 
gold rush, founded the city of Compton in 1867. One 
of the founders was Griffith Dickinson Compton. The 
city was completely rebuilt after an earthquake de- 


stroyed it in 1933. Compton has а council-manager form 


of government. GEORGE SHAFTEL 


COMPTON is the family name of two brothers, both. 
American physicists, who made important contributions 
to atomic science. 

Karl Taylor Compton (1887-1954) made many dis- 
coveries in the field of electrical discharge in gases. He 
also became noted as an administrator and as a director 
of scientific research. He was chairman of the board 
that evaluated the Bikini atomic bomb tests in 1946. 
In 1948, Compton became head of the Research and 
Development Board of the National Military Estab- 
lishment, which reported on Countermeasures against 
the atomic bomb. President Harry S. Truman named 
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him e. National 8 
curity Training en 
sion in 1951. є Co 

Compton was bom B 
Wooster, Ohio, and ма 
grac luated from the Colleg 
ol Wooster. He taugh 
physics and, from 1915 , 
1930. headed a group d 
research workers in atoms 
physics at Princeton Unk 
versity. He served as pres 
dent of the Massachusets 
Institute of T echnology 
from 1930 to 1948. 

Arthur Holly Compton 
(1892- ) headed one of the groups that produced the 
atomic bomb, and made important discoveries in the 
fields of X rays and cosmic rays. He shared the 1927 
Nobel physics prize for one of his discoveries, called the 
Compton effect. His experiments with the scattering of 
X rays showed that these rays inay behave as particles 
These experiments helped to prove the quantum theory, 

Compton was born in Wooster, Ohio, and was grad- 
uated from the College of Wooster. He taught physics at 
Washington University from 1920 to 1923 and at the 
University of Chicago, from 1923 to 1929. He served a 
chancellor of Washington University from 1945 to 1953. 
In 1956, Compton published A/omic Quest: А Personal 
Narrative, which is an account of the World War II 
plutonium project. Raum Е. ТА 

See also Атоміс Boms; Cosmic Rays; PLUTONIUM; 
QUANTUM THEORY; X Rays 

COMPTON EFFECT. Scc Compron (Arthur H.). : 

COMPTROLLER. See BANKS AND Banxine (Banking 
Terms). 

COMPTROLLER GENERAL OF THE UNITED STATES 
is one of the most important financial officers of the 
government. He has control and direction of the Be 
eral Accounting Office, a department which checks on 
government spending. К 

The comptroller general has final authority ‘a 
legality of the use of federal funds, and also on t 
settlement of claims for and against the йо 
Congress has rejected many attempts to weaken t 
authority of this office. 1102 

The President appoints the comptroller eee Cote 
15-year term. He cannot be reappointed, and only ой 
gress can remove him from office. Joun C. Bot 

See also GENERAL ACCOUNTING OFFICE. 5 

COMPTROLLER OF THE CURRENCY is an o с 
the United States government who supervises Ec R 
tional banking system. The comptroller ир vhi 
new national banks, their consolidations, a ee 
branches. He regularly examines the books dion t 
banks. If a bank is not in sound financial con ve the 
has violated the law, the comptroller may can 
bank's charter and take over its affairs. . 1863 bY 

The office of comptroller was established in ress 06 
the National Bank Act, which gave p office is 
authority to create banking corporations. s 
part of the Department of the Treasury. Јо" 

COMPULSION. Sce Neurosis. 

COMPULSORY MILITARY SERVICE. 5©© 
MILITARY. 


Oxford University Press 
Arthur H. Compton 


on the 


cer of 


pratt, 


COMPUTER, or COMPUTING MACHINE, is an elec- 
tronic or mechanical device that solves mathematical 
problems and performs clerical tasks. Large electronic 
computers called data-processing machines, аз shown 
above, often fill rooms as big as school libraries. One of 
these machines can do the work of thousands of ac- 
countants, bookkeepers, and file clerks. 

A computer is much more complicated than the fa- 
miliar desk adding machine. An adding machine does a 
single operation, n stops and waits for its human 
operator to press its keys again. But a computer runs 
through a whole complicated problem after an operator 
instructs" it only once. 

А computer can add, subtract, multiply, and divide. 


— INTERESTING FACTS ABOUT COMPUTERS — 


үтен Control. Computers make it possible forfewer 
com men to operate a huge oil refinery. Without 
omputers to control the flow of oil hundreds of men 
would be needed. > 
Sa ВЕ а large computer ranges from $750,000 to 
about $5 0. A company can rent such a computer for 
Elec 50,000 a month. 
times faster Circuits in a computer act about 1,000 
Fast pe than a nerve cell in a human brain. 
Navy eee A computer used by the United States 
03.631 - solve in one minute а problem involving 
years to fi athematical steps. It would take a man о 
Я out the answer with pencil and paper: 
tion can ыш As many as 20,000 pieces of informa- 
tape, Rach, recorded on a 3,000-foot reel of magnetic 
0 digits piece of information can contain as many as 
EM Drum in a computer can store more than 
$ 00 characters. 
fori Some computers operate 20,000 to 30,000 times 
Unusual ears using a desk adding machine. 
music, regulate ү Computers can play chess, ane 
markett gulate traffic, predict election results and stock- 
rends, translate languages, and compile an index. 


A Large Computer uses all wis A 

problems. Computers may receive info! 

on punched cards, right, magnetic tape, perforated #оре, or 
electric typewriters, Giant "electronic brains" can predict election 


results, play chess, translate languages, and even write music, 


A large computer can do more than 8,000 additions or 
subtractions in one second. It can also solve nore than 
1,000 multiplication problems or more than 500 divi- 
sion problems in a second. Companies изе опре 
prepare payrolls, to write bills for customers, and to do 
almost any other accounting job. Other computers take 
dictation, write letters, and read incoming mail. One 
computer can translate four foreign languages. 

Electronic computers often use thousands of tran- 
sistors or vacuum tubes. Electromechanical computers 
use mechanical devices to guide the flow of electricity. 

Computers are sometimes called “electronic brains.” 
Given proper instructions, some сёй play chess or com- 
pose music, but all computers Іа Фе ability to think 
or to reason things out for themselves. All they can 
do is carry out the instructions that human ‘beings give 
them. The human brain is much more complicated 
and far more efficient than any computer, 

Some computers are about the size of portable radios. 
These small computers can solve problems ‘and do 
clerical work, but they are used chiefly as control-de- 
vices to run other machines. For example, small com- 
puters serve as automatic pilots in airplanes? 


Uses of Computers 


In Business. Some insurance companies use comà 
puters to keep à record of every person who has an in- 
surance policy. When insurance premiums are due, the 
machine writes a bill to the policyholder's account. Gas 
and electric companies use computers to kéep records 
and to write bills. Banks often have computers to keep 
records of depositors’ accounts. Many large companies 
prepare payrolls, figure taxes, and keep inventories with 
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Bathroom Scales, like other 
analogue computers, solve prob- 
lems by transforming one quan- 
tity into another. The springs of a 
scale transform weight into move- 
ments of a dial. A person can find 
out how much he weighs by read- 
ing һе numbers on the dial. 
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SIMPLE DIGITAL COMPUTE 


Human Hands are the simplest digital com- 
puters. Problems can be solved by counting 
fingers. More complicated digital computers 
use such means as counting electrical impulses 
or holes in tape and punched cards. 


computers. Publishing companies use computers to 
keep track of magazine subscriptions. 

In Manufacturing and Processing. Computers regu- 
late automatic operations in oil refineries and chemical- 
processing plants. In refineries, computers control the 
flow of oil through the various tanks in which it is 
processed. Automatic controls transfer mixtures from 
one processing vat to another in many chemical-proc- 
essing plants. Computers run machines and control 
production lines in some automobile plants and other 
factories. See AUTOMATION. 

In National Defense. Computers have hastened the 
development of jet aircraft and guided missiles. By 
solving complex mathematical problems, they climi- 
nate many hours of experimental testing in wind tunnels 
and in the air. Computers calculate the flight paths 
of bombs and artillery shells. They keep guided missiles 
on their courses and steer them to their targets. 

An elaborate network of ground radar equipment 
helps protect the United States and Canada against 
enemy attack from the air. The radar system picks up 
the flight paths of all airplanes crossing the two coun- 
tries. The heart of this vast air-defense network is a 
number of large computers. The computers evaluate 
the enormous amount of information represented by 
the flight paths of all the planes in the air at one time. 
Computers do this in the same way that they process 
other statistical information. See RADAR. 

In Government Agencies. High-speed computers 
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Clocks and Watches measure 
time by the motion of their hands. tu 


Thermometers show 
> as the heightof liquid ina b4 


ооооооотоосоовоооеооооваттит 


Cash Registers, desk colla 
tors, and adding machines are fe- 
r digital computers. 


Bureau keep up with the 
ation. The Weather 
e and evaluate reports 
out North America. 

-range weather pre- 


help the United States Censu 
country’s rapidly growing | 
Bureau uses computers to com: 
from observing stations thro 
Computers help make possible A xs 
dictions by quickly and accurately compiling dd 
on temperature, air pressure, humidity, rainfall, an did 
velocity. Government departments and agencies su En 
the Department of the Treasury and the уыш: 
ministration use computers for accounting cene 

In Research, computers are à v aluable d um 
maticians, physicists, and other scientists. ¢ n Б 
physicist may need an immediate answer to E E 
that might take years to solve with pencil Hn ies 
A computer can provide the solution in а few m! 


Kinds of Computers 

Industries and 
ake precise © à 
hrough digi 
gue computes 
highly exact 
g the wing 
‘om 


There are two kinds of computers. 
business firms use digital computers to m 
culations. Scientists also run problems t 
computers. But they frequently use analo 
for research projects that do not require 2 
mathematical solution, such as estimatin м 
flutter of a newly designed airplane. Ad E 
puters are faster than digital computers, but p comput 

Digital Computers are the most widely biu the par 
ing machines. 'They usc numbers to wein. а 
of any problem, and give the results pes 
numbers. Engineers call the machines digita. 


pute 


о the word digi! is used to mean a single number- 
| The numbers can be used to represent anything 
ы can be measured. 

The familiar desk adding machine is a simple digital 
puter. A desk cal ulator that can also multiply and 

iride is a more com} jlicated one. The automatic digital 
gemputer сап carry out a long series of arithmetical 
apd logical operations on the basis of instructions given 
gat the beginning o the problem. Logical operations 
elude such activities as comparing, selecting, match- 
ig and sorting ink mation. 

Analogue Computers. An analogue computer is 
built to be an analo v, or physical likeness, of the prob- 
lem that it is de опей to solve. It may work with 
physical quantities Jar different from those connected 
with the problem it is solving. 

For example, a bathroom scale is a simple analogue 
computer. When you step on the platform, you stretch 
а steel spring connec ted with the pointer that travels 
over the dial to show your weight. The spring stretches a 
distance that is proportional to the pull on it. There- 
fore, the distance the spring stretches, and also the 
distance the pointer travels, is proportional to your 
weight. The dial of the scale shows the weight that 
corresponds to a given pointer motion, so you can read 
your weight. The distance the pointer moves is a 
physical quantity quite different from what is being 
measured—your weight. 

Scientists use analogue computers that are far more 
complicated than a bathroom scale, Every analogue 
computer must be designed tofit the needsof a particular 
problem to be solved. If scientists come up with a new 
problem, they must redesign the computer. For example, 
the bathroom scale cannot tell you how cold it is out- 
side. For that you need a thermometer, another kind 
of analogue compuicr. This, and the fact that analogue 
computers are less accurate than digital computers, has 
limited their use. 


How а Computer Works 


A modern automatic digital computer can be com- 
pared with a man solving a problem on а desk calcu- 
lator. The man uses four kinds of equipment: (1) the 
desk calculator for individual arithmetic problems, (2) 
à work sheet on which he writes down intermediate 
results and keeps track of the order in which individual 
calculations are to be performed, (3) books of mathe- 
matical tables for necessary references, and (4) his own 
mind for controlling the whole operation. The digital 
computer has parts that correspond to these four kinds 
ofequipment. 
fs n. si а Computer. The arithmetic unit of the ma- 
It x 18 high-speed sort of electronic desk calculator. 
^k e out the arithmetical and logical operations of 
ol (Der nh The control unit corresponds to the mind 
out in uman operator. It causes the computer to carry 
lem | proper order the steps required to solve the prob- 

given the machine. 
Work Pa emory unit, or storage unit, corresponds to ш 
retains ris and to the books of mathematical tables. It 
cing s | т later use the instructions for the problem 
me ved. This unit also stores numbers that will be 

S and keeps a record of the intermediate results. 
0 unit may be a magnetic drum, an array 

gnetic cores, reels of magnetic tape, OF à cathode- 


COMPUTER 


ray tube somewhat like a picture tube in a television эс! 

Magnetic tape has a metal or plastic backing covered 
with a surface coating that can be magnetized, When 
magnetic tape is used to record music, the sound is 
represented by a varying pattern of magnetization 
now stronger, now weaker—on the surface of the tape. 
When magnetic tape is used on a computer to record 
information, the pattern of magnetization is simpler, 
A given spot on the tape is magnetized in one direction 
(perhaps positively) or in the other (perhaps negatively). 
One direction of magnetization mcans а о is stored 
there; the other means a 1. Suitable combinations of 
these o's and 1's can be used to represent any number, 
letter, or other symbol that the computer must use to 
solve problems. 

It takes many seconds to run a long magnetic tape 
past its reading station. Because of this, the computer 
faces a long delay if it needs to refer to information 
stored at some remote location on the tape. To lessen 
this delay, a magnetic memory drum is used. This drum 
is a rapidly rotating cylinder that stores information 
in the same way that the tape does. It makes a complete 
turn in a few thousandths of a second, so that any 
information stored on it may be found by the com- 
puter in a short time. 

In magnetic-core memory, the most widely used 
type, tiny separate magnetic rings store individual bits 
of information. Each can be magnetized in either of two 
directions, One direction stands for 1, the other for o. 
Some magnetic-core memories use more than 1,000,000 
tiny magnetic rings, and are so fast that any part of 
the stored information can be selected and consulted 
in less than ten millionths of a second. 

To communicate with its human operators, a com- 
puter has input and output equipment. The input feeds 
instructions into the machine. The output receives the 
solution, or the finished project, such as an inventory 
list or a set of payroll checks. Both the input and output 
may be in the form of punched cards, perforated tape, 
magnetic tape, ог а line printer, The printer works 
somewhat like an electric typewriter, but it prints an 
entire line at once. 

The operator checks the operation of a large com- 
puter from a console, or control panel. Lights on the 
panel flash when something goes wrong. But the ma- 
chine can be made to detect, and sometimes correct, 
its own errors. ў 

Computer Arithmetic. Digital computerscontain thou- 
sands of individual electronic circuits that are all alike. 
Each circuit resembles an electric-light switch in that 
it can remain either on or off indefinitely. The nerve 
cells that make up the brain of a man appear to work 
in a similar way, on an all-or-none principle. A nerve 
cell either transmits an impulse or it does not. There 
is no such thing as half a nerve impulse. 

Many computers use binary arithmetic to solve prob- 
lems. Binary arithmetic is based on a numbering system 
that uses only two digits: 0 and 1. This system permits 
a computer to work on a simple on-or-off principle. 
A circuit that is “on” might represent the digit 1. An 
“off” circuit would then represent O. Combinations of 
o and 1 (circuits that are on or off) can represent any 
number, letter, or other symbol that is to be handled by 
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Key Punch. An operator uses а 
machine called о key punch to put 
payroll information in coded form 
on a smoll card for each employee. 


the computer. See Binary ARITHMETIC. 2 
Solving the Problem. А human operator must give a 
computer complete instructions before it can solve a 
problem. A set of such instructions is called a program. 
The program includes a list of operations to be performed. 
It also includes a set of constants, or fixed values, having 
to do with the problem. For example, in preparing a 
payroll a machine must deal with such constants as 
deductions for taxes and hospitalization insurance. 
The program is fed into the input equipment, taken 
in by the computer, and stored in the computer’s mem- 
ory. Then the computer solves the problem and com- 
piles the output data without further help. It refers 
to its memory for numbers and instructions, stores inter- 
mediate results in its memory, and delivers the solution. 
A computer can change the course of its computa- 
tions midway through a problem on the basis of partial 
results. Suppose, for example, that the human operator 
who writes the program for the computer cannot de- 
cide in advance whether a change will be necessary. 
He writes the program so that the computer can make 
the decision when a partial solution becomes available. 


History 


Charles Babbage, a mathematics professor at the 
University of Cambridge in England, thought of the 
idea of an automatic digital computer about 1835. He 
called his proposed machine an analytical engine, 

Babbage was more than 100 years ahead of his time. 
Although he tried to build the kind of computer he had 
in mind, he was unable to complete a working model 
before he died in 1871. Howard Aiken, a professor at 
Harvard University, finally built a machine of the type 
Babbage had proposed. Aiken completed his computer, 
called the Mark I, in 1944. 

Aiken’s machine depended largely on electrome- 
chanical devices instead of electronics. In 1946, scien- 
tists at the University of Pennsylvania built the first 
all-electronic digital computer, called ENIAC (Elec- 
tronic Numerical Integrator and Computer). 

Lord Kelvin of England thought of the idea of an 
analogue computer as long ago as 1876 (see KELVIN, 
Lon). Kelvin was also far ahead of his time, Vannevar 
Bush of the Massachusetts Institute of Technology built 
the first large analogue computer in 1931 (see DIFFER- 
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HOW A COMPUTER 
PREPARES A PAYROLL 


Punched Card contains any new 
information that is needed, such as 
overtime pay, salary 
and changes in various deductions. 


Card Reader transfers dota on ^ 
cards to magnetic tape, Ал electron 
hookup makes the transfer, The торе. 
ic tape becomes the computer's ара 


increases, 


зулай. Business Machines Сот. 
onsole. 


Photos courtesy 


Computer Operator works from c control panel, M es 
Lights on the panel show what steps cre being performe wakes 
time. If something goes wrong, the lights tell where the trou 


ENTIAL ANALYZER). Engineers developed electronic e 
logue computers during World War II for use m ani 
aircraft fire control (see Fire CONTROL). е 
John von Neumann (1903-1957), а mathemati 
the Institute for Advanced Study in Princeton, He 
did much original work in developing computes 7а 
and his coworkers laid out the fundamental d 
modern digital computer. In 1959, a researc Insi- 
headed by Douglas T. Ross of the Massachuset i» 
tute of Technology announced thc develope in 
new computer language. This language s Ро 
a system of automation called Automatica he in 
grammed ‘Tools. In this system, a computer WI then 
structed in the language to design a product, ee 
control its production. Louis № 


Related Articles in Wonrp Book include: 
Abacus Automation 
Adding Machine Brain (picture) f 
Aircraft Instruments Bush, Vannevar 

(Automatic Pilot) Business Machines 


ADJUSTMENT TAPE MASTER TAPE 


COMPUTER 
Cybernetics Guided Missile 
Differential Analyzer color diagrams 
Electronics Kelvin, Lord 
Outline 
See 1. Uses of Computers 
Magnetic Tape. The computer uses two reels of magnetic A. In Business D. In Government 
iege. Tape from the punched cartis is called the adjustment B. In Manufacturing and Agencies 
| ipe, because it contains new information. Ma 6 Processing E. In Rescarch 
ыз dota that remains unchanged fromthe previous peyroll, С. In National Defense 
4 Il. Kinds of Computers 
A, Digital Computers В, Analogue Computers 
Ill. How a Computer Works 
A. Parts of a Computer C. Solving the Problem 
B. Computer Arithmetic 
IV. History 
Questions 


Tope Unit feeds information to 
a magnetic memory core in the 
central processing unit, which 
figuresthe pay of each employee. 


How does the speed of an electronic computer com- 
pare with that of a nerve cell in the human brain? 

How do insurance companies use computers? 

Why do computers use binary ar ithmetic? 

How are computers used in automation Р 

What kind of a computer is a bathroom scale? 

What are three main parts of a digital computer ? 

How do computers help weathermen? 

How many addition problems can à 
solve in one second? 

How does the accuracy of a digital computer compare 
to that of an analogue computer? 


large computer 


Central Processing Unit uses data from the ry core. 
It contains an arithmetic unit and а control uni н 
tronic tubes. The arithmetic unit computes. 
tells the computer when to perform each step 


MASTER 
TAPE 


Ca A 7 " i- Tape Unit receives up-to-date 
7 i Pur punite: рау pon т а 9 information from central processing, 
р 5, which are the oufput. 8 pele Due pie аа and prepares а new master tape 
oe then run through а unit, The oll being issued. for use in figuring the next payroll. 

iat prints the pay checks. of the large pay" 


COMSTOCK LODE 


IMSTOCK LODE consisted of several immensely 
жы of silver and gold in Nevada. Опе e t m 
produced nearly $200,000,000 worth of ore. Ethan m 
Нозса Grosh of Pennsylvania discovered silver near the 
site in 1856, but died before developing their claim. 
The claim was rediscovered in 1859, and a great stam- 
pede began. The lode took its name from Henry J. P. 
Comstock, one of the 1859 claimants. Virginia City, 
Nev., grew up on the site of the lode. — Watxer D. WYMAN 

See also Nevapa(color map, Historic Nevada;History). 

COMTE. Sce Count. 

COMTE, Кали, AUGUSTE (1798-1857), was a French 
social thinker and philosopher. He founded the philos- 
ophy known as Positivism, and originated a concept of 
social science which he called sociology. > 

Comte sought to discover the laws that he believed 
governed the evolution of 
the mind. In his book, The 
Course of Positive Philosophy 
(1830-1842), he framed his 
"law of the three states.” 
This law advanced the idea 
that men try to understand 
phenomena in three ways. 
Comte believed that men 
first seek a theological, or 
supernatural, explanation; 
then a metaphysical, or ab- 
stract, explanation; and fi- 
nally a positive explanation. 
The positive explanation is 
derived from an objective 
examination of the phenomena themselves. Comte be- 
lieved that students should concern themselves only 
with phenomena that have an objective, “positive,” 
existence. This belief forms a basis of Positivism. 

Comte regarded all social thought as an interrelated 
whole, the laws of which can be found by assembling 
what he considered the facts. His ideas have influenced 
students of historical and social theory, and of crimi- 
nology. He also influenced such authors as Herbert Spen- 
cer and John Stuart Mill, who were seeking a “science 
of society.” 

, Comte was born at Montpellier. He studied at the 
École Polytechnique in Paris, He later became secretary 
to the French socialist Comte de Saint-Simon, and for a 
time was greatly influenced by him. 

See also Sociorocy (History). 

COMUS was the god of mirth in Greek mythology. 
He was the friend of Dionysus (Bacchus) and the satyrs. 
He loved dance and song, and was very fond of wine. 
Tn art he appears as a winged youth with a drinking 
cup. See also Baccuus, 

CONAKRY, or KONAKRI, KAHN uh fyi, (pop. 
38,500), is the capital, chief seaport, and commercial 
center of Guinea. It lies on Tombo Island off the west 
coast of Africa. For location, see FRENCH WEST AFRICA 
(map). A bridge connects it with the mainland, joining 
it by road and railroad with other towns in the country. 
The chief exports of Conakry include bananas and 
palm kernels. See also GUINEA. ALAN Р. MERRIAM 
_ CONANT, JAMES BRYANT (1893- ), isan Amer- 
ican scientist, educator, and diplomat. Аз a professor 
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Robert Speller & Sons 
Auguste Comte 


E. J, KNAPTON 


of organic chemistry at Harvard Unive 
unravel the mysteries of such com 
chlorophyll, the green coloring m 


rsity, he Мы 
plex molecules z 
atter in plants: a 
hemoglobin, the red exis. 
ing matter in blood, p... 
1930 to 1949, Conantsered 
on the Board of : 
Directors of the Косе 
Institute, During We 
War II, he was cha 
of the National De 
Research Committee. He 
served as president of Ha. 
vard University from тоз 
p tO 1953. His books 
| chemistry and on his Philos 
ophy of education have 
had wide influence, Co 
nant became U.S, High 
Commissioner to Germany in 1953, and served as am- 
bassador to West Germany from 1955 to 1957. He was 
born in Dorchester, Mass. HERBERT S. Ruiesenw 
CONCENTRATION CAMP confines persons whom a 
government considers politically dangerous. Such camps 
have been used to hold, terrorize, and murder millions 
of people, or to force them to work. The term was fist 
used for camps set up by the British to house political 
prisoners of the Boer War. Concentration camps later 
became instruments of terror (от dictatorships. The Nazis 
held about 9,000,000 persons in concentration ene 
The Russians have labor carps for political prisoners 
See also Bersen; BucreN war); WoRLD Wan II (Intem 
ment of Aliens). STERA Т. РОЙ 
CONCEPCION, cone sei; УОН (pop. 119, 88), 
is the third largest city in Chile. It stands on the bani 
of the Bió-Bió River, six miles inland from the Paci К 
Ocean. For location, see Crit: (color map). А railroa 
connects Concepción with its port, Talcahuano, a 
miles away. The city serves as a shipping and proce 
ing center for farm products. 4 
CONCEPT, KAHN vit, is a person's idea ofa ion 
objects, such as cat, horse, house. A concept is a one 5 
ness of those qualities which make an object M wo 
According to one group of psychologists, Я child з 
the concept cat by observing many cats. His s ше 
cats might be that of his own pet kitten. Itinciu ae 
and color. When he sees another cat, he reconstruc ie 
idea and leaves out of it those qualities not com Ar 
both cats. The child soon learns that every cat x 
a round head, pointed ears, four legs, and а r cal. 
blends these features into his general idea, or X Ee 
Other psychologists believe that a concept ! а new- 
at the first observation of anything. Of Paes er 
born baby who looks at an orange forms n does not 
because he does not really see the orange— d him. AS 
mark it off from the general confusion aroun! nit, he 
soon as he can mark it off and focus attention ү as 
has formed a concept, because it represents Y person 
much as it docs a single, concrete experience. AP. Т 
does not wait to have several repeated ep 
ore he concludes that it is safer not to sit on а 
track in front of a moving train. 
No matter which view is accepte pus 
concepts is an essential step in mental ча С 
Clear thinking needs clear concepts. ERAN 
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James Bryant Conant 
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CONCERT is a performance of music before an audi- 
» Originally, amateur groups performed music in 
sate homes (see CHAMBER Music). But noblemen 
E^ exch composers as J. S. Bach, G. F. Handel, and 
A. Mozart to write and perform for them. These 
men were known in their time as performers, but we 
„ember them as composers. Great performers such as 
ic Chopin, Franz Liszt, and Nicoló Paganini 
dew large audiences to their concerts. Paying to attend 
qncerts became common in the 1800's. At this time, 
ing solo concerts, more properly 


ү 


dese artists began от 
called recitals. GRANT FLETCHER 

CONCERTINA, кану sur TEE nuh, is a musical in- 
aument in which in tal reeds are made to vibrate by 
air pressure produced by means of a bellows, The player 
peses small keys or plugs in the plates at the end of the 


The С аг. Press Syndicate 
iis ы is better known in Europe than it is in America. 
en used to accompany folk songs and dances. 


3m "Th t. These keys open valves that control the 
Small six qs concertina in most common use is a 
octaves, ow instrument with a range of about 32 
concertin ere are also tenor, bass, and contrabass 
tina in T» . Charles Wheatstone patented the concer- 
29: CHaRLEs B. RICHTER 

С also WHEATSTONE, SIR CHARLES. 
fion рете, kohn CHEHR toh, is a musical composi- 
Violin, pl ich a solo instrument, such as а piano >T 
as three ays with an orchestra. А concerto usually 
(see Sov ошын and resembles the sonata in form 
ture RE Concertos are sometimes written to fea- 
а de оне instrument. For example, Beethoven 
and orche: iple concerto for piano, violin, violoncello, 
CONC! D х RAYMOND KENDALL 
sks d | ahngk, 18 the name of several kinds of mol- 
Tom a G arge spiral shells. ‘The name conch comes 
reek word meaning shell. Conch shells have 


American Museun 
The Conch has о meaty body that can move in and out of the 
spiral shell. The body has two tiny eyes on stalks, ond a claw 
that the animal uses to move about, 


4 Natural History 


many uses. They are ground up to make porc lain, and 
burned to make lime. People also make ornaments such 
as cameos from them. Conch shells with the ends broken 
off have been used as dinner homs on Southern planta- 
tions, The pink Bahama conchs furnish the valuable 
“conch pearls.” Other conch shells are used to make 
buttons. The shell of an East Indian specie 
musical instrument. Conchs live in tropical waters, 
especially in the West Indic and on the coast of Florida. 
The people of southern Florida and nearby islands cat 
conchs. The egg cases of certain conchs look like leathery 
circles strung on a cord. These strings of egg cases are 
called sea necklaces. Wintiam J. Curve 

See also MorLusk; SHELL (color picture). 

CONCHOLOGY. See SHELL. 

CONCILIATION is a method of settling conflicts 
peacefully. Conciliation may be aided by the efforts of 
a third party. The third party acts as mediator but has 
no selfinterest in the settlement. If both opposing 
parties agree to the procedure, the third party tries to 
arrange a compromise. 

A third party also may be another nation or an inter- 
national organization. Conciliation was an important 
part of the work of the League of Nations. It is an even 
more important function of the United Nations. Some- 
times conciliation succeeds only in stopping hostilities 
between belligerent countries, as in the case of the 
Israeli-Arab conflict. Wirta Т. R. Fox 

See also BERNADOTTE, FOLKE; Buncue, RALPH JOHN- 
son; Unrrep NATIONS (Achievements and Problems). 

CONCLAVE, KAHN Каур, is the assembly and place 
of meeting of the cardinals of the Roman Catholic 
Church for the election ofa pope. The word in French or 
Latin means a room which may be locked. In a wider sense, 
it also refers to any private meeting. Long ago the clergy 
and the people chose the popes, but often amid great 
confusion. The present method dates back to 1274. Soon 
after the death of a pope, the cardinals meet in the 
city in which he died. The public may view the meeting 
place on the first day. Thereafter the cardinals are 
locked in and allowed no communication with the 
outer world until after the election. FULTON J. SHEEN 

See also CARDINAL; РорЕ; SACRED COLLEGE. 
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Keith Martin 


The Old Manse in Concord, Mass., served os the setting 
for Nathaniel Hawthorne's book, Mosses from an Old Manse. 


CONCORD, Mass. (pop. 3,188; alt. 130 ft.), is an 
attractive residential town noted for its historic and 
literary attractions. Boston lies 19 miles to the south- 
east. For location, see MASSACHUSETTS (color map). 

The largest industries in the town engage in the 
manufacture of electronic test equipment and in metal- 
lurgical research and development. The Concord grape 
originated at Concord. 

A group of Puritans founded Concord in 1635. Con- 
cord became a center of pre-Revolutionary War activity 
and a storage area for military supplies. Minutemen 
from the surrounding countryside rallied to oppose Brit- 
ish forces searching for these supplies. In the fight at 
North Bridge on Apr. 19, 1775, the patriots resisted 
the British advance, and finally forced their retreat 
to Boston. Today, a replica of the bridge and a statue 
of a minuteman by Daniel Chester French mark the 
battleground. See MINUTEMAN (pictures). 

Concord was the center of American writing in the 
mid-1800's. Bronson Alcott, Louisa May Alcott, Ralph 
Waldo Emerson, Nathaniel Hawthorne, Henry Thoreau, 
and Margaret Sidney lived and wrote there. Visitors are 
welcome at Emerson House; at the Old Manse of Haw- 
thorne and Emerson; at Orchard House, the early home 


of the Alcotts; and at The Wayside where Louisa May 
Alcott wrote Little Women and Margaret Sidney au- 
thored The Five Little Peppers. Nearby are Thoreau’s 
Walden Pond, and Sleepy Hollow Cemetery, where 
most Concord writers are buried. Concord is governed 
by a town meeting with a town Manager. Wrram J. Rew 

CONCORD, N.H. (pop. 28,991: alt, 290 ft.), is the 
capital and third largest city in the state. It is located 
on the Merrimack River in south-central New Hamp- 
shire (see New HAMPSHIRE [color map]). Called Pena- 
cook when it was founded in 1727, it took the name 
Rumford in 1733, and assumed its present name in 
1765. Concord became the state capital in 1808, and an 
incorporated city in 1853, The main part of the Capitol, 
finished in 1819, is built of Concord granite. 

The chief economic activities of Concord center 
around granite quarries, printing plants, railroad shops, 
and factories for electronics products, leather belting, 
and wire. Concord is the chief railroad center of New 
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Robert Swenson, Concent, XX 


The Concord, N.H., Civic Center includes the Stote Howe. 
front, the Federal Building, center, and the City Holl, reor. 


Hampshire, and has onc о! two busiest airports 
Children attend about 20 public schools in the city 
Concord is the home of the stai historical society, and 
has state and city libraries. The last home of President 
Franklin Pierce stands in Concord. The city has a 
mayor-council government. J. Duave Som 

CONCORD, BATTLE OF, on April 19, 1775, marked 
the second clash between the patriots and the Britist 
the Revolutionary War in Am: The opening batti 


of the war had been fought at nearby Lexington, Mas. 
During the previous winter, the ans had gathered 
military supplies in case of war. | he British government 
ordered its commander in chic! in Boston, Lieutenant 


General Thomas Gage, to destroy the supplies at Com 
cord. On the night of April 18. Gage sent 700 troops 
under Lieutenant Colonel Francis Smith to carry ош 
this command. But Paul Revere and William Dawes 
warned the countryside that the British were coming 

After a clash at Lexington early the next morning, 


" de 
Patriots at the Battle of Concord defended енн 
bridge that arched the flood” against а force of Britis! 


А е of arms 
who marched from Boston to destroy an American stor бани 


лл to Concord, six miles beyond. 
patriots’ supplies, then headed back 
dreds of Americans had gathered 
Concord, and fire 4 at the British from all sides. 
's men eventually reached Charlestown, near Bos- 
alter suffering 273 casualties. The Americans had 
M casualties in the two battles. Макаи. jesex 

See also REVOLUTIONARY WAR IN AMERICA (color 


peros) 

CONCORD COLLEGE is a coeducational state-sup- 
Athens, W.Va. The college grants 
s and sciences, education, and 
шойса technolog) It also offers preprofessional train- 
iit in medicine, dentistry, engineering, law, and nurs- 
ie. Concord was fou ided in 1872. For enrollment, see 
Duvrnerriss AND COLLEGES (table). 

CONCORDAT, Kir KAWR dat, is an agreement, 
specially one between the pope and a civil govern- 
ment, to regulate the affairs of the Roman Catholic 
Church within that state. It may be announced by a 
decree from the pope, called a papal bull, or by a formal 
graty. Pope Pius ХІ made an important concordat with 
фе Italian government in 1929, It regulated eccle- 
sastical affairs with Italy. See also PAPAL STATES; 
Pore; TREATY; VATICAN Crry. Futon J. Suen 

CONCORDIA COLLEGE is a coeducational liberal 
ans school at Moorhead, Minn. It is affiliated with 
the American Lutheran Church. Courses lead to B.A., 
BS. and B.Mus. degrees. There is a cooperative pro- 
gam in medical technology with St. Lukes Hospital, 
Fargo, N. Dak. Concordia was chartered as an academy 
in 1891. For enrollment, see UNIVERSITIES AND CoL- 
tnces (table). Cart L. BAILEY 

CONCORDIA TEACHERS COLLEGE is a coeduca- 
tional school at River Forest, Ill. Itis affiliated with the 
Lutheran Church, Missouri Synod. It trains Lutheran 
parochial-school teachers. Courses lead to bachelor’s 
degrees. Concordia was founded in 1864. For enroll- 
ment, see UNIVERSITIES AND COLLEGES (table). 

CONCORDIA TEACHERS COLLEGE at Seward, 
Nebr., is a coeducational school supported by the Lu- 
theran Church, Missouri Synod. Concordia Teachers 
College, founded in 1894, trains teachers for Lutheran 
parochial schools. For enrollment, see UNIVERSITIES AND 
Cottecrs (table). 

CONCRETE. See CEMENT AND CONCRETE. 

CONCRETION is mass of minerals that have become 
cemented together to form a deposit їп sedimentary 
tock. Concretions may range in size from a fraction of an 
Inch to several feet. 

oN FORCES. See MOTION 

WS). 

CONCUSSION is a condition that results from a vio- 

t blow or shock. For example, when a person receives 
aviolent blow on the head, concussion of the brain may 
result. The blow interferes with the normal function of 

€ brain. The person becomes dizzy and nauseated, 
and usually loses consciousness. 

CONDE. See COUNT. 

CONDEMNATION OF REAL PROPERTY. See Emr 
NENT DOMAIN. 

CONDENSATION, kahn den SAY shun, is the proces 

Which a substance changes from a gas into а liquid. 
ion of a gas to a liquid takes place when the 

Perature of the gas is lowered below its boiling 


school at 
in liberal à: 


(Newton's 


CONDENSER 


point. When the temperature of seam droge below 
100°C., the steam changes into droplets of water. Soene 
gases condense so easily that either cooling them or и» 
creasing the pressure will change them into their liquid 
state. Other gases condense at such. jow temperatus 
that they require both cooling and high peewure to 
change them to a liquid state. Every known gas can be 
condensed into liquid form. Helium is the most difficult 
to condense. Its boiling point is —2%8 9*C. Air, under 
high pressure, begins to condense at — 140°C. Under 
certain conditions, a gas may condense directly to the 
solid form. A familiar example of this is the formation 
of snow crystals from the water vapor in the atmos 
phere, Snow crystals form when the temperature of the 
atmos is below the freezing point, Lows Mamme 

See also Dew; Disrr amio; Gas (matter); Laquip. 

CONDENSED MILK is a form of canned conc entrated 
milk. It is made by evaporating about 60 per cent of 
the water from fresh whole milk, and then adding about 
45 per cent sugar, by weight. Sugar is used as а pre- 
servative. Gail Borden invented condensed milk. He 
received a patent in 1856 for the commercial manu- 
facture of condensed milk. Evaporated milk has largely 
replaced condensed milk. See also EvarokATr D Мик; 
Мик (Food Values of Milk; History) 

CONDENSER, sometimes called а capoctor, is an 
apparatus that stores electricity. ‘The term condenser is 
also used for an apparatus that changes gas or vapor, 
such as steam, into liquid (see CONDENSER, STEAM) 
The electric condenser consists of two conductors of 


The Leyden Jar is on old 
type of electric condenser. 


A Spork Flashes between 
these two Leyden jors when 
they have been charged enough 
to overcome the air's resistance. 


Ww. M. Welch Mfg. Со. 


CONDENSER, STEAM 


electricity, separated by a nonconductor. The simplest 
form of electric condenser is called a paper-condenser. It 
has a sheet of waxed paper between two sheets of alu- 
minum foil. The three sheets are wound into a compact 
unit. The nonconducting wax paper that insulates the 
aluminum foil is called a dielectric. 

If the wound sheets of aluminum foil and wax paper 
are attached to a battery, no charge will pass through 
them, but a charge will be stored up in the dielectric. 
This charge is called an electrostatic charge, because it 
does not flow past the condenser. If the battery is dis- 
connected, the current will flow back into any circuit 
that includes the condenser for a short while. When an 
electric force resists an clectric current, the force is called 
a counter electromotive force, The force of a charged con- 
denser equals the applied voltage. 

Condensers are classed according to the material used 
to insulate them. Air condensers have an air space between 
aluminum plates. They are used for tuning in radio sets. 
Glass condensers can store charges of high voltage. Mica 
condensers have a plate made of mica to insulate the 
conductors. They are used for high-voltage currents. 
Electrolytic condensers have two metal conductors in a 
liquid or moisture-retaining materials. Under an elec- 
tric charge, the atoms in the liquid form ions, or be- 
come electrically charged. ‘The ions are drawn to the 
metal conductors and, with the metal, form a new sub- 
stance which coats the metal so that a current can pass 
through in only one direction. Electrolytic condensers 
are used in the electric filters that form a part of the cir- 
cuits of radio sets. Parmer Н. Скла 


Related Articles in Wort Воок include: 


Capacitance Electrolyte Tonization 
Electric Current Farad Leyden Jar 
Electrolysis Insulator, Electric Mica 


CONDENSER, STEAM, is a device used on steam tur- 
bines to increase the amount of work they can do. A 
steam condenser consists of a chamber filled with pipes. 
Cool water flows through the pipes. Steam leaving the 
turbine passes through the chamber and is cooled by 
the pipes. This condenses the steam into a liquid and 
creates a low-pressure area in the chamber. 

Without a condenser, steam escaping from a turbine 
would have to push against atmospheric pressure of 
14.7 pounds per square inch, But the pressure in the 
condenser is only about 9.7 pounds per square inch. 
Thus, more of the energy of the steam can be converted 
to work, because it does not have to push against the 
higher atmospheric pressure. Отто A. UYEHARA 

See also CONDENSATION; TURBINE (Steam Turbines). 

CONDILLAC, катуу DEE ТАНК, ÉTIENNE BONNOT 
DE (1715-1780), a French philosopher and psychologist, 
stressed the importance of the senses, He tried to show 
that all knowledge and all operations of the mind, such 
аз thinking and judging, can be traced to an original 
awareness of the senses. To make this idea clear, he 
used the example of a statue gradually coming to life, 
aS one sense organ after another comes into operation. 
Condillac’s chief work was Treatise on the Sensations 
(1754). He was born in Grenoble, W. T. Jones 

CONDIMENT, or SEASONING, is anything used to 
give relish to food and to gratify the taste. Condiments 
are usually pungent substances, as pepper or mustard. 
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CONDITIONED REFLEX. Sce REFLEX Acrox 

CONDITIONING. See Psycror OGY; REFLEX Acre: 

CONDOMINIUM, кану doh MIN ih um, i бе, 
rule or ownership of a territory. The Word is from ы, 
Latin words, meaning together and domain, 

For example, at two different times, Great Being 
and Egypt had joint administration of the Sudan. They 
ruled together from 1899 until 1924 and again fore 
1936 until the Sudan became "public in 1956 

Great Britain shares owners! | p of Canton and Eade 
bury Islands with the United States. It rules the New 
Hebrides Islands with France. Until World War I, Ges 


many and the United States j intly owned Samoa, a 

group of 14 islands in the Soi Pacific Ocean. Ney 

Zealand then governed the forner German islands. 
See also Ввітѕн COMMONWEALTH or Nanos 


Samoa; SUDAN. 


CONDON, EDWARD UHLER (!go2- ), an Ame 
ican physicist, became noted for his contributions b 
theoretical physics. In 1928, he helped apply new 
quantum theories to radioactive processes (see QUANTUM 
Tueory). Condon was born at \lamogordo, N. Mex, 
near the site of the first atomic-bomb test. He received 
a Ph.D. degree from the University of California ш 
1926. He taught at Princeton University and at the 


University of Minnesota, and became a professor at 
Washington University in 1956 Raton E. Lary 

CONDOR is a large vulture. ‘Ihe condor of North 
America, called the California condor, is the largest land 
bird on the continent. It reaches a length of 45 to 55 


inches and has a wingspread of 4! to 11 feet. The Cali- 
fornia condor weighs between 20 and 25 pounds. It 
once ranged all through the southwestern United States, 


but only about a hundred condors remain today. They 
live in lonely mountain regions of southern California. 
The California condor has a long hooked beak that 
grows almost straight out from its {iat forehead. It has a 
tuff of black feathers around its neck. Its head is bald 
and may be either orange or yellow on top. Glossy black 
feathers cover the body except for a strip of white under 
the front of each wing. i 
Like other vultures, the condor cats the dead bodies 
of birds and animals. It also hunts live game. Condos 
make their nests in caves high on cliffs. The female mt 
one egg on the bare floor of the cave. The egg is abou 
42 inches long and 23 inches wide, large enough to hite 
more than a half pint of water. The egg is plain whi 
with a greenish or bluish tint. California condors = 
Scarce, partly because they do not lay more than 0 
egg à year. Young condors grow very slowly. Most are 
that kill for food have left the nest by the time em 
three months old, but the condor is not full grown Es 
The great condor of South America is about k^ vs 
of the California condor. It lives high in oF make 
Mountains. It may fly as high as 20,000 feet. The le 
lays two white eggs in a nest made of a few E 
bird appears on the coat of arms of Bolivia. à 
Colombia and Ecuador. йу 
Scientific Classification. Condors belong to the aa 
Cathartidae. The California condor is genus Gym xn 
species californianus. The great condor is classifie E 
tur gryphus. Ou; SEWAL PETEA in 
See also BIRD (Young Birds; color picture, E 
Flight); VuLrure. 
CONDUCT. Scc BEHAVIOR; ETIQUETTE. 
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CONDUCTOR, CTRICAL. See ELECTRIC CURRENT 
Conductors) protect pairs of wires Pa 
CONDUCTOR, RAILROAD. See RAILROAD (Careers in a flexible me hea } 
n Railroading structures, such as fac 
CONDUIT. Scc Vor cano(How Volcanoes are Formed). metal tubes that are severa " 5 
CONDUIT, Au ht, is a tube or sheath that en- times a met al raceway, о ' ` 
doses and prote ctrical wires. The form of conduit flexible waterproof cont 
шей depends o: size and number of wires and on places where moisture « 1 
the purpose for w the wires are used. In the typical ing In almost all cases 
mall home, nonmetallic conduits, usually plastic, conduits are made ‹ at 
CONE, a part of the eye. Sec I 
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FRUSTUM OF A CONE 
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CONE-BEARING TREES 


cut off the top of a cone 
with a plane parallel to 
the base, the portion of the 
cone that remains is called 
a frustum. 

The Area of the Lateral 
Surface of a cone equals 
the circumference of the 
base of the cone multiplied 
by half of the slant height. 
If L stands for the area of 
the cone's lateral surface, 
r for the radius of the base, 
and у for the slant height 
of the cone, then L=(2zr) 
Gs) or L= ars. 

The Volume of a Cone 
equals one third that of a 
cylinder with the same 
base and altitude. If V 
stands for the volume, B 
for the area of the base, and 
h for the altitude, V=4Bh, or V— Ya? 

The Area of the Lateral Surface of a Frustum equals 
the product of half the slant height and the sum of 
the circumferences of the bases. If L stands for the area 
of the frustum's lateral surface, R for the radius of the 
upper base, s for the slant height, and r for the radius 
of the lower base, then L=4s(2mr-+27R) on L= 
mi(r4- R). 

The Volume of the Frustum of a cone is found by 
multiplying one third of the altitude by the sum of the 
areas of the two bases, plus the square root of their 
product. Thus, V-—d(z?--zR24- Ут?хтЁ?) or, 
3hr(r?+R?+rR). The volume of the frustum may also 
be found by completing the cone. It is the volume of 
the top cone subtracted from the volume of the entire 
large cone. 

See also CIRCLE; CYLINDER; ELLIPSE. 

CONE-BEARING TREES make up a large group of trees 
and shrubs, one of two groups of plants that have naked 
seeds. Such plants, called gymnosperms, do not produce a 
pod or other kind of fruit that must break open to set 
the seeds free. The seeds fall out from between the scales 


Sections of a Cone 


Mites С. HARTLEY 


Balsam Fir 


Every Cone-Bearing Troo Наз a Distinctive Type of Cone Which Helps to Identity It. 
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of cones. Most cone-bearing trees grow in 
mates. The leaves are usually small and evergreen, and 
sometimes shaped like needles. The leaves may res, 
on the tree for several years before they drop off. Com, 
mon cone-bearing trees include d 
spruces, firs, junipers, cedars, 
and cypresses. 

Cone-bearing trees, sometimes called conifers, bea 
their seeds in cones. All conifers have two kinds of cones 
pollen cones and seed cones. Both are usually on the same 
tree. The pollen cones are small, and give off pollen 
that the wind carries to the buds of seed cones, The 
pollinated buds grow into large seed cones, In some 
conifers it takes only one season for the buds to grow 
into seed cones. Pine trees take two seasons. Some 
conifers, such as the juniper tree, have fleshy seed cones 
that look like berries. In others, such as the yew, the 
cones are tiny and have only one large, naked seed, The 
yew bears its pollen cones and seed cones on two dif 
ferent plants. 

When the seeds are fully formed they fall from the 
cones, and grow into new trees. If conditions are по 
favorable for growth, the seed may lie in the soil for 
several years before it begins to grow. 

Scientific Classification. The yew belongs to the Taxa- 
ceae family. The remaining gymnosperms are in the 
Pinaceae family. JOHN T. BUCHHOLZ 

Related Articles in WorLD Book include; 


temperate e 


the pines, hemlocks 
larches, redwoods, Jews, 


Arborvitae Cypress Gymnosperm Piñon 
Balsam Fir Douglas Fir Hemlock Redwood 
Bristlecone Evergreen Juniper Sequoia 

Pine Fir Larch Spruce 
Cedar Ginkgo Pine Yew 
Cycad 


CONELRAD. See Сгуп, Derens: (table). 

CONESTOGA WAGON was a sturdy, colorful cov- 
ered wagon used by American pioneers. It was named 
for the Pennsylvania town where it was first built about 
1725. Conestoga wagons carried most of the freight and 
passengers that went westward over the Alleghenics 
from the time of the Revolutionary War until about 
1850. These wagons were sometimes called the camel’ 
of the prairies. 

Both ends of the wagon were built higher than the 
middle. The white canvas roof was high and rounded: 
Wheels with broad rims prevented bogging down in 
mud. These could be removed and the wagon could 


: [YN 
Arborvitae [| ‘Larch 


Indes of American Design, National Gallery of Art 
Conestoga Wagons replaced horse pack trains, and were the 
ong-distance freight carriers before the railroads were completed. 


ıd as a boat. Conestoga wagons were drawn by teams 
of from four to si " Јон J. FLOHERTY 

See also PENNSYLVANIA DUTCH; WESTERN FRONTIER 
Lire (color picture). 

CONEY. See Cony. 

CONEY ISLAND is a popular New York seaside re- 
юп, Actually it is an island in name only, since land 
has been filled in connecting it with Brooklyn. Coney 
Island is famous in history as the place where Henry 
Hudson landed in i609. Thousands of people seek 
relief there from the heat of summer. The map shows 
that Coney Island lies at the southwestern end of Long 
Island, about nine miles away from the southern tip of 
Manhattan Island. Jt is nearly five miles long at the 
widest part, and three quarters of a mile across. It 
may be reached by automobile, bus, subway, or boat. 
Sometimes over a million people visit “Coney” in a 
day. Close by are Brighton, West Brighton, Sea Gate, 


Coney Island, at the southwest end of Long Island, right, attracts 
millions of visitors each year during the summer months. People 
flock to the amusement park there to see freak shows and 
Museums, to play games, and to enjoy the many rides, like the 
Popular Loop-O-Plane, below. 


Jacob Lofman, Pix 


CONFEDERATE MEMORIAL DAY 
and Manhattan Beach 


A true outing at Coney Island includes a trip along 
the Boardwalk, a wide thoroughfare which stretches 
along the beach for more than a mile. The patrons 
crowd the souvenir stands, see the side shows, try their 
hand at games of chance, take thrilling rides, swim 
dance, and eat hot dogs, potato chips, and other foods 
In the winter there is little excitement 

CONFECTIONERY. See CANDY 

CONFEDERATE ARMY SOCIETIES. See CONFEDERATIE 
VETERANS, UNITED; DAUGHTERS OF THE CONFEDERACY 
UNITED. 

CONFEDERATE MEMORIAL. Scc STONE MOUNTAIN 

CONFEDERATE MEMORIAL DAY honors Confed- 
erate soldiers who died during the Civil War. Arkansas 
Delaware, Maryland, Virginia, and West Virginia ‹ elc- 
brate this day on May 30, which is Memorial Day in 
the North. Alabama, Georgia, Florida, and Mississippi 
celebrate the day on April 26. North Carolina and South 
Carolina observe May 10, and Kentucky, Tennessee, 
and Louisiana observe June 3, the birthday of Jefferson 
Davis. 

The tradition of decorating the graves of Confederate 
soldiers probably began within a year after the war. 
Mrs. Sue Landon Vaughn of Vicksburg, Miss., is cred- 
ited with the first observance in 1865. In 1866, Miss 
Lizzie Rutherford suggested that the Ladies Memorial 
Association of Charleston, S.C., undertake a project of 
honoring the Confederate dead on April 26. 

The Memorial Day observance in the North grew out 
of these customs. General John A. Logan observed this 
ceremony in Petersburg, Va. In 1868, he ordered all 
Grand Army of the Republic posts to decorate the graves 
of Union soldiers on May 30. Клумохо Hoyt JAux 
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CONFEDERATE STATES OF AMERICA 


CONFEDERATE STATES OF AMERICA was the name 
taken by six southern states when they organized their 
own government at Montgomery, Ala., in February, 
1861. The states seceded (withdrew) from the govern- 
ment of the United States in 1860 and 1861 because 
they feared that the election of Abraham Lincoln, a 
Republican President, might lead to restrictions on 
their right to do as they chose about the question of 
Negro slavery. The first state to leave the Union was 
South Carolina on Dec. 20, 1860. Mississippi, Florida, 
Alabama, Georgia, and Louisiana followed South Caro- 
lina’s lead in January, 1861. On Feb. 1, 1861, Texas 
also seceded, and later in that year Virginia, Arkansas, 
North Carolina, and Tennessee joined the ranks to 
make 11 Confederate States of America in all. 

‘The idea of a state leaving the Union was not new, 
and the South did not invent it. Throughout the United 
States, persons who believed in the doctrine of states’ 
rights had long argued that a state had a right to with- 
draw from the Union whenever it chose. They argued 
that individual states had formed the Union and there- 
fore could also dissolve it. Some persons in the New 
England states were in favor of leaving the Union dur- 
ing the War of 1812, because the war was unpopular 
in that part of the country. 

Government. Organization of a government for the 
Confederacy began on Feb. 4, 1861, when delegates 
from six of the seven seceding states met at Mont- 
gomery, Ala., and set up a temporary government. Jef- 
ferson Davis of Mississippi was elected President of the 
Confederacy, and Alexander H. Stephens of Georgia 
was chosen Vice-President. Both were to serve for one 
year. With the adoption of a permanent constitution, 
their terms of office were extended to six years, Six 
prominent Southerners became members of the first 
Cabinet, and Montgomery was named the temporary 
capital. After Virginia seceded, the Confederate 
Congress voted on May 21, 1861, to move its capital 
to Richmond. The move was accomplished on May 29. 

The Constitution of the Confederacy, adopted in 
March, 1861, was modeled after the United States Con- 
stitution. But it contained six important differences: 

1. The term of the Presidentand Vice-President was six 


years. The President was not allowed to succeed 

2. Members of the Cabinet received seats in (у 
gress, with the privilege of debate. But they could a 
vote. 

3. Foreign slave trade was prohibited, but not sas. 
ery. 
4. Congress was forbidden to make appropriatic 
for internal improvements, to levy a protective tariff. o 
to give bounties. 

5. A two-thirds vote of both houses of Congress was 
necessary to admit a new state into the Confederacy gı 
to make appropriations not requested by the heads 
departments through the Presiden 

6. The President could veto si 
priation bills. 

The Confederate States hoped for a peaceful with 
drawal from the Union. A number of persons in the 
Confederacy and in the Union worked hard to avoid 
war. But their efforts failed, and war began with the 
attack on Fort Sumter on April 12, 1861. 

The Border States were the slave states that lay be 
tween the North and the deep South. When the war be- 
gan, both the Union and the Confederacy made strong 
efforts to gain their support. North Carolina, Virginia, 
Arkansas, and Tennessee joined the Confederacy. Dela- 
ware, Maryland, Kentucky, and Missouri stayed in the 
Union. But the western counties of Virginia seceded 
from the South later in the war, and formed the state of 
West Virginia. And secessionist gioups set up separate 
state governments in both Kentucky and Missouri, even 
though these states stayed in the Union. These groups 
also sent delegates to the Confederate Congress. This 
accounts for the 13 stars in the Confederate flag even 
though only 11 states actually joined the Confederate 
States of America. 

Foreign Relations. Great Britain, France, The Neth- 
erlands, Spain, and Brazil were among the countries 
that recognized the Confederate Siates as a belligerent, 
but not as a nation. Recognition of southern belliger- 
ency meant that Confederate ships received the same 
privileges granted to vessels of the United States in 
foreign ports or on the high seas. 

The Confederacy suffered great financial disadvan- 
tages. The wealth of the nation, before secession, lay 
mainly in the North, and the South lacked adequate 
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Eleven Southern States United to Form the Confederate States of America During the Civil War. 
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s for taxation throughout the war. The Confed- 
ye government had to issue paper money early in the 
y This money soon became almost valueless. The 

“ie of the Confederate States gave generously to 
ш government, and willingly bought government 
ads. But their loyal financial support could not create 
gures that did not exist within the boundaries of 
e Confederacy. 

ress of the War favored the Confederacy in the 
« months. The defeat of the Union forces at Freder- 
burg, in December, 1862, led the Emperor of 
ance, Napoleon ITT. to offer his services as peacemaker 
ween the Union and the Confederacy, The Union 
ected this offer. In 1863, the tide began to turn 
ainst the Confederacy. The Union armies could get 
хе materials and supplies from the industrial North 
an the Confederate armies could obtain from the 
ricultural South. The North kept its army supplied 
ih ammunition, food, and clothing, while the army 
the South often lacked these supplies. Union ships 
xkaded Southern ports. The only way the South 
uld bring in necessary supplies from overseas was to 
n the blockade. But Southern soldiers fought bravely 
mughout the war until there was no longer any hope 
means of victory. 

The Confederate Congress met in frequent sessions 
ring the war, mainly to follow the bidding of Presi- 
nt Davis, who made free use of his war powers. The 
avis government lasted until the fall of Richmond, on 
pril 3, 1865. Danville, Va., served as the capital after 
¢ fall of Richmond. When the Army of Northern 
inginia surrendered on April 9, 1865, ће Confederate 
ates of America came to an end. The men of the Con- 
deracy defended to the best of their ability a way of 
ving that seemed to them right. But they yielded to 
iperior force. The road to reunion in spirit between the 
orth and the South was long and hard, but by the 
eginning of the 1900’s resentment and ill will had been 
ugely forgotten. Јонх D. Hicks 
Related Articles, Scc the History sections of the articles 
Ee states of the Confederacy. See also the following 
es: 


enjamin, Judah P. Lee, Robert E. 


E State Mallory, Stephen R. 
reckinridge, John C. Memminger, Christopher G. 
avil War Nullification 


‘nfederate Memorial Day Randolph (С w.) 
i : y Randolph (George W. 
avis, Jefferson Seddon’ James A. 


po ation Semmes, Raphael 

1 tion States’ Rights 

зв (Flags of the Stephens, ‘Alexander H. 
ae States) Walker, Leroy Р. 

d RM West Virginia (History) 


ohnston, Joseph ені 
CONFEDERATE VETERANS, UNITED, was an organi- 
or m Whose membership consisted of men who fought 
T tae Confederate States of America during the Civil 
ES was founded in 1889 at New Orleans to pif 
1 ¢ friendships formed during the war, and to help 
or kderate Civil War veterans, their widows, and their 
phans, › 
O FEDERATION. See ARTICLES OF CONFEDERA- 
CONFER HISTORY or (Confederation). x: 
сас RENCE is a meeting or discussion at whic! 
Views ри has an opportunity to express his 
is in ah, members of a conference are usually special- 
n the subject under discussion, and can think 


CONFUCIANISTS 


through common problems with little or no outside 
help. Conference groups should be small, seldom with 
more than 20 members, so that everyone has enough 
A to share his information and experiences with the 
ers, 
3 The purpose of a conference may be to gain new 
information, to solve common problems, or to resolve 
differences. In a conference for information, the mem- 
bers learn from each other. Each member takes from the 
contributions of the group that information which seems 
most useful to him. Conferences to solve problems usu- 
ally try to reach some agreement on solutions. This type 
of conference begins with an attempt to reach agree- 
ment on the nature of the problem. Then the partici- 
pants explore the pros and cons of all possible solutions, 
agree on a single solution, and decide how to put the 
changes into effect. A conference to resolve differences 
is similar to one on problems. But, in this type of con- 
ference, the members usually have their minds made up 
in advance on solutions cach wants adopted. Compro- 
mise is the main technique used here. W. Haves Yeaons 

CONFESSION. See ALTAR; ROMAN CATHOLIC CHURCH 
(Penance). 

CONFIRMATION is a religious ceremony practiced by 
several faiths. In the Roman Catholic, Eastern Ortho- 
dox, and Lutheran churches, and in the Church of 
England, it is associated with baptism. Confirmation is 
the second sacrament of the Roman Catholic Church. 
Roman Catholics believe that it confers the grace of the 
Holy Spirit on baptized persons. During confirmation 
in Protestant churches, the baptized renew and confirm 
the promises made for them at baptism. In Judaism, 
boys are confirmed at the age of 13 in a ceremony called 
Bar Mitzvah. Some temples have similar ceremonies for 
girls called Bas Mitzvah. Many also hold a confirmation 
exercise on Shabuot (see SHABUOT). BERNARD RAMM 

See also Baptism; Bar MirzvAH; Bas MITZVAH; 
Roman CATHOLIC CHURCH (The Sacraments). 

CONFUCIANISTS practice the system of ethics, edu- 
cation, statecraft, and religion first taught by the Chi- 
nese philosopher Confucius. This system, called Con- 
fucianism, is practiced in China. 3 6 

Confucianists believe that men realize heaven’s pre- 
ordained harmony and justice when they observe the 
duties and responsibilities of the five basic relationships: 
ruler and subject, father and son, husband and wife, 
elder and younger brother, and friend and friend. Each 
relationship involves specific duties and manners. 
this ideal, Confucianists have made 
the culture of China. They 


ave China its ethical ideal of the superior man, who has 


fficials with a sense of responsibility 
fare, Confucianists emphasized the 
{ Chinese religion. The emperor 
offered annual prayers and sacrifices on behalf of the 


cople of China, and lesser princes who ruled provinces 
| аБіреа local spirits. Grorcr NOEL MAYHEW 
See also CONFUCIUS; RELIGION. 
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CONGLOMERATE, 


is a gravel-like rock formed а mavan 


of sand and worn, rounded 
cemented together 
according to size, shape, a ition. See am 
Коск (Clastic Sediments 

CONGO, or, officially 


Geologi ng кту 


R к Con 2 


large country in central Af h depositi of 
diamonds, cobalt, and othe al resources 
name comes from the Congo | ( go wat ke 
as the Belgian Congo from 19 960, м 
gained independence from В e. Léogx 


is the capital and la 

location and Size. Cong 
miles, a fourth the size of the U: States. It 
north and south of the equat 
а narrow arm of the country s 
the Congo River to the Atlantic 
line is only 25 miles long 

The Land and Its Resources. | 
two thirds of the Congo River 
covered by dense tropical fores 
Katanga Plateau stretches across 
ner of Congo. A highland 
Mountains lie to the east and 
western Rift Valley of Africa. Wide 
lands, cover the highland areas. Most of t 
from these highlands to the Congo River But 
rivers in the northeast, and lakes Albert and Edv 
drain northward to the Nile. Other important 
include Kivu and Leopold II, and рг 
and Tanganyika. Wild game abot «яй? 
country. Congo temperatures average about 80 n. : 
year around. Rainfall ranges from 20 to 80 109 
year. The north receives the heaviest rainfall ; 

The People and Their Work. Congo has а pop 
of 12,660,097, mostly Negroes belonging tO the ре ' 
tribes (see Bantu). The remainder of the pop? 
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known .+ Nilotics. Over half of A ay, фа 

practice 1111.1 religions. About 5,000,000 per- 


molar enir Congo sie 

Christians. and 150,000 are М nine airports = and wer 30 p diens 

me and acrculture are the chief industries. bas Р Tees. The мири mum ele n 

i mines lic in the Katanga Plateau. Congo ме: Léopoldvile (308.107), Енди де 
e about three fourths of the world’s supply of Congo А 


Sabe d (65,5421, ми 
Mi ur. lt is alto а leader in producing (149,900), Matadi (11.20 r 


d т, gold, radium, silver, and tin. Mines 9.631), Dakaru (94.93%, and 
ES. 3-— - cadmium, coal, iron, lead, Luluabourg ( 


ñ, tungsten, uranium, and zinc. 
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Жай agricultural products include cacao, cincho- bas premer and a hegidlative The 
fee, cotton, fruits, palm kernels, peanuts, ЙИ. A parliament consists of a chamber of deputies 
m, tice, rubber, sugar cane, tea, and tobacco. and a senate. The chamber of deputies bas 137 enem- 


farmers raise beef cattle, hogs, goats, and sheep. 
icturing plays а small part in the cconomy of 
®. Some textile, sugar, and palm-oil mills process 
iral products. Other products manufactured 
E scale include cement, chemicals, explosives, 
Ё leather, lumber, metals, and soap. — — exercises 
: and Social Welfare. Missionaries direct А parliamentary thi» 
in Congo. The country has about 3000 АР до was relatively unknown unt 
mary, middle, and secondary schools, with an en : 
Bent of over 1,700,000. Institutions of biha 
dude the State University at isabethville 
lur University, which is operated by the Roman 
Church, near Léopoldville. In 1959, Lovan- 
[Univesity installed the fist experimental nuclear 
t to go into operation in Africa. 
nications, Congo has more than 75,000 miles 
ds, and 3,000 miles of railroads. Boats can 750a 
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ded control of e country to 
1908. The parliament granted 
Í the Congolese 

throughout Africa in the 
ese to demand their own 
1957, the Belgians granted the 
allowing the 


tical concessions by 
се cities to take part in local elections 
Bat discontent increased in 1958 after Africans in the 
nies were allowed to decide for themselves 
И they wanted freedom 

on Jan. 11, 1959, Belgium promised gradual 


nce to Congo. On Jan. 20, 1960, a conference 


began in Brussels to establish a timetable for independ- 
ence. In a surprise decision, the conference agreed that 
lependent on June 30, 1960. 
Elections for Congo's first parliament were held in 
May 
Nation 
On June 24, the parliament chose Lumumba as pre- 
mier, and. Joseph Kasavubu, leader of the Abako party, 
as president. Congo became independent on June 30. 
Early in July, the Congolese army mutinied against 
its Belgian officers. The resulting violence caused many 
Belgians to flee in panic. Belgium dispatched troops to 
protect Belgian citizens still there. On July 11, Premier 


Congo should become inc 


The party of Patrice Lumumba, the Mouvement 
al Congolais, won the largest number of seats 


Moise Tshombe of Katanga announced that his prov- 
ince had decided to secede from Congo. Albert Kalonji 
led Kasai Province in a similar move in mid-August. 

Premier Lumumba asked the United Nations for mili- 
tary aid to restore order. UN troops began arriving in 
mid-July, On September 14, the Congolese army, under 
the command of Col. Joseph Mobutu, seized control of 
the government and arrested Lumumba. In February, 
1961, President Kasavubu ended the military regime of 
Colonel Mobutu and formed a new government with 
Joseph Ileo as premier. It was also announced that 
Lumumba had escaped from a prison in Katanga and 


Congo Became a Republic 
on June 30, 1960. King Leo- 
pold ЇЇ ruled it as a personal 
possession from 1885 to 1908. 
The Belgian parliament then 
took control of the colony and 
ruled it as the Belgian Congo. 
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the largest branches from the south. 
The Congo River widens to form Stanley Pool jus 
" : £onnldeili 
before it rushes over some 30 raj ids below Léopoldvil 


The river drops about 800 feci between Léopokdvi t 
and Matadi, which lies 90 miles from the sea. The 
Congo has no delta, unlike other African rivers. И 
empties its muddy waters into the South Adanix 
through a deep channel that extends far into the 00—88 
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o River in 1483. But Europeans knew 
its upper course until Henry M. Stanley explored 
iion between 1874 and 1877. Harry R. RUDI 
See also River (color picture, Longest Rivers); Stax- 

AND LIVINGSTONE. 
CONGREGATIONAL CHRISTIAN CHURCHES merged 
the Evangelic:| and Reformed Church in 1957 to 
the United Church of Christ (see Unrrep CHURCH 

Cis). For membership of the United Church of 
Christ, see Revicion (table). 

‘In 1931, the National Council of the Congregational 
Churches of the United States united with the General 
ention of the Christian Church. The churches 
in 1949 and again in 1955 to merge with the 
ngelical and Reformed Church. Congregational 
thurches that did not wish to join the United Church 

Christ formed a National Association of Congrega- 

nal Churches of the United States. 

Each congregation is governed by its members, who 

tthe forms of worship. The Congregational movement 

gan in England in the late 1500's. Doveras Ноктох 
сс also BREWSTER, WILLIAM; CONNECTICUT (The 

Коре); Ри. скім; PURITAN. 

_SONGREGATION OF THE INDEX. See INDEX 

MBRORUM PROHIBITORUM. 3 

CONGRESS, KAHNG grehs, comes from the Latin 
Word congressus, which means a meeting. Any group 

ple who represent organizations, regions, OF nations, 
id who meet together to discuss their problems, may 
* called a congress, In the United States, the word 
meres usually refers to the Congress of the United 
fates. An international congress is a conference attended 
Y representatives of various nations. Such a congress 
ү meet either to lay down peace terms at the end of 
› Or to settle problems in time of peace. The name 
ss was given to several important international со 

"aces which took place in ће 1800's to determine 
Sundaries and arrange political settlements in Europe. 


"The most important of dur coger wese at felons 
ros of Finna (18.4815), which ний Nae 
among the мега maison ai that cond 

of the Wan. 

Congress of Раға (BEN which weathers he probira 
that grew out of the Crimean War. This Conger alio 
was an important step in the gow lag unity of Baby 

Congress of Bertin (1870), which beske wp isto dune 
ftom 


See abo Важілм, Conan or; Comossa or mHE 
STATE Cowrmeaewran Сомовала Virsa, 
Cowon or. 


were 

CIO generally tried to sign up all workers 
їп а plant as members of the union, rather than just the 
workers in one particular craft. 


workers. tion was on in industries 
where no existed by setting up organizing come 
Where oo una асу was carried on through sate 
and city councils, These councils legislation 
in line with the CIO Political Action 


Committee worked for the aims of the CIO in national 
politics. During the 1950's, the CIO expelled member 
unions accused of being led by communists, communist 


Federation of Labor : ‹ 
Organization. It was formed in 1935 by eight presidents 


iven the opportunity to become organized. Some 
APL leaders the idea of industrial uni The 
organized unions in the steel, rubber, automobile, 

and other industries, but the AFL refused to accept 
these new unions. It expelled the unions which had 
taken partin the CIO. In 1938 the CIO held a conven- 
tion, formed its own federation, and changed its name 
of Industrial Organizations. 

icum ec Dunissky, DAvip; LABOR (Labor Unions in 
the U.S.); Lewis, JOHN L.; Murray, Pantip; REUTHER, 
bap OF THE CONFEDERATION, established 
by the Articles of Confederation, operated the United 
States government from Mar. 1, 1781, to Mar. 4, 1789. 
It replaced the Continental Congress, and was replaced 
by the Congress established by the United States Con- 
stitution. See also ARTICLES or CONFEDERATION; CON- 


TINENTAL CONGRES. 
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CONGRESS OF THE UNITED STATES 


CONGRESS OF THE UNITED STATES, the lawmaking 
body of the national government, consists of two houses, 
the Senate and the House of Representatives. Its legal 
name is THE CONGRESS, but most people call it simply 
Conoress. All the legislative powers granted to the 
federal government by the Constitution are vested in 
the Congress. Congress meets in Washington, D.C., 
and must hold at least one meeting a year. Each new 
Congress generally assembles on the third of January, 
although Congress itself may change this date if it 
wishes. The President of the United States may call 
Congress to meet in special sessions, but he cannot 
adjourn Congress unless the two houses are unable to 
agree on a date for adjournment. No President has ever 
used this power. Congress usually sets its own ad- 
journment date. Neither house can adjourn for more 
than three days without the consent of the other. 

Powers of Congress. The lawmaking powers of Con- 
gress, including the power to tax and to appropriate 
money, are for the most part listed in Article I, Section 
8, of the Constitution. See UNITED STATES CONSTITU- 
TION (Powers Vested in Congress). 

Two ideas about the powers of Congress have been in 
sharp conflict ever since the Constitution was written. 
The doctrine of strict construction or express powers holds 
that the states and the people have given to the national 
Congress only those powers which are clearly set forth 
in the Constitution, and that Congress can get addi- 
tional powers only by means of a constitutional amend- 
ment. This view was supported by Thomas Jefferson 
during his campaign for the Presidency in 1800, 

The doctrine of implied powers or of liberal con- 
struction of the Constitution holds that since Congress 
can make any laws necessary and proper for carrying 
its powers into effect, it has a right to do other things 
not listed as its Constitutional powers. 

As a rule, the political party in power tends to 
favor the idea of implied powers, while the political 
party out of power usually favors the doctrine of ex- 
press powers. Thus, if a political party supported 
chiefly by bankers and industrialists holds the reins 
of government, members of this party are likely to 
believe that Congress ought to be free to pass as many 
laws as possible in the interest of business, The oppos- 
ing political party, supported perhaps by industrial 
workers, will feel that it would Бе far better for Con- 
gress to limit itself only to those powers expressly 
granted it in the Constitution. A change in the political 
make-up of Congress is likely to reverse these attitudes. 
Workers may then begin to believe that the power of 
Congress to pass favorable labor legislation should be 
as broad as possible, while businessmen and bankers 
may begin worrying whether “the Constitution is in 
danger.” Jefferson was bitterly opposed to the doctrine 
of implied powers and favored a very strict interpre- 
tation of the Constitution. But during his own term of 
office, Jefferson gave the Constitution a very liberal 
interpretation indeed. (See LOUISIANA Ровснаѕв.) This 
human tendency to favor increasing one’s own power 
has led to a great increase in the powers of Congress. 

In addition to its lawmaking powers, Congress has 
five other important functions: (1) It may propose 
amendments to the Constitution by a two-thirds vote, 
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or, on the application of the legislatures of two thing 
of the states, must call a convention to amend or remake 
the Constitution. (2) It acts as a board to canvas the 
electoral votes for President and Vice-President, (4) It 


acts as a “watchdog” over the executive branch d 
the Government by congressional investigations and 
other means. (4) The Senate confirms Presidential ap 


pointments by a majority vote and ratifies treaties by a 
two-thirds vote of those present. (5) The Senate sits asa 
court to try any impeachments brought by the Hous 
against any civil officers, including the President. 

For a description of how a bill is passed by Con. 
gress, see the illustration “How а Bill Becomes а Law” 
in the article UNITED STATES, GOVERNMENT ОР. 

History. During the Constitutional Convention, the 
make-up of Congress was a matter of bitter dispute be- 
tween the large states and the small states. The ar 
rangement set up in the Constitution, as adopted in 
1789, was a compromise between these two groups. To 
satisfy the small states, each state was given two 
Senators, regardless of its population. To satisfy the 
large states, representation in the House was based on 
population. In theory, the Senate represented the 
states, while the House represented the people. 

The House of Representatives was from the beginning 
set up very much as it is today. The Senate, however, 
was quite different. (See House or REPRESENTATIVES, 
SENATE.) Senators were chosen not by the people but 
by the state legislatures. The ru classes of that day 
believed that it was dangerous and unwise to place 
too much power in the hands of the common man. They 
reasoned that the Senate would be more conservative 
and less likely to permit sweeping or sudden changes 
if the Senators were not directly clected by or directly 
responsible to the people. A movement for the direct 
election of Senators began to gather force soon after 
the Civil War. Some critics charged that the Senate 
had become too conservative, and even that it had 
become a “rich man's club." In 1913, the Constitution 
was amended to allow people to vote directly for theit 
Senators. See Unrrep States Constrrurion (Amend: 
ment XVII). 

Present Problems. For many years the problem of the 
relationship between Congress and the President has 
been a serious one. About as often as not in the his 
tory of the country, the President will find at least 
one house of Congress controlled by the opposing po 
litical party. Even when this is not true, Congres 
and the President may be pitted against each other Я 
cause the President is responsible to the public Es 
whole, while each Congressman need only satisfy 
interests of his own district. A deadlock may result- e 

In the days when most men agreed with Thomas i 
ferson that “that Government is best which p 
least” this was not a bad arrangement. This wea 


more complex and people came to depen 
more upon one another for their very lives, t Many 
a positive governmental program kept m that 
: е 
thoughtful people have been disturbed by vs program 
В H i D d 
(by its control over appropriations, by Congresso M 
vestigations, and by the power of the Senate to 
appointments); but has no power to set u 


sam instead. To put the matter simply, Congress 
skeep the President from doing the President’s job, 
Congress is not organized to take over this job and 
it In many countries the legislature has the choice 
ser of supporting the executive program or of getting 
executive whose program it is prepared to support. 
Congress of the United States is one of the world's 
maining legislative bodies which can stay in office 

d not support any program at all. 
Committees. An important part of law making is 
in committees, where bills are studied. If a bill is 
д reported favo by the committee to which it 
«seen assigned, it has little chance of passing. Even 
& desired by the President or a cabinet member 
times are smothered in committee and never reach 
« floor. In both houses of Congress, committee chair- 
anships and appointments are based upon senior- 
, or the length of time each member of Congress has 
i ad change in public attitude, 
ngressmen from office and re- 


as therefore an odd result. It may bring to the most 
aportant committees those members of Congress who 
0 not reflect the change in public attitude, and who 


House of 
Representatives 
bers 


CONGRESS OF THE UNITED STATES 


come from sections of the country which are not sym- 
pathetic to that change. This might mean that when the 
people by their vote have asked for a particular change 
in national policy, Congress can hinder their getting it 
3 Salary and Privileges. By the Legislative Reorgan- 
ization Act of 1946, the annual salary of Senators and 
Representatives was raised from $10,000 to $12,500. 
The same act granted members an annual expense 
account of $2,500, and made provision for a retirement 
allowance. In 1955, pay was raised to $22,500, with 
only one round-trip home, and no expense allowance 
Persons who have the same importance in business or 
the professions usually earn much more than members 
of Congress. Since a Congressman's position is by no 
means secure, persons of high caliber who are not 
independently wealthy must make a real personal 
sacrifice to devote full time to the work of Congress. 

The Founding Fathers worked hard to keep Sena- 
tors and Representatives free from outside pressure. 
They cannot be arrested during their attendance of 
Congress, except for treason, felony, or breach of the 
peace. No matter what they may say on the floor of the 
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of it from the Superintendent of 
Documents, Government Printing Office, Washington 
25, D.C. Маам G. CARLETON 
is a mem- 
ber of the Congress of the United States. The term 
generally is used in referring to a member of the House 
of Representatives, See ADDRES, FORM OF; CONGRESS 
or THE Untrep STATES. 

AT LARGE. Scc House or Repre- 
SENTATIVES (Ap rtion- 
ment of 


CONGRESSWOMAN, 
FIRST. See RANKIN, Jean- 
NETTE. Present: hide 

CONGREVE.SccMATGH renses 
(History). Present 

RICHARD Ppa, 
(1818-1899), was an - Future 
lish essayist. He founded 
the British branch of a sys- Present Perfect 
"ast fect І, , he; 
pati wick augue O 
и изе 
Comte originated (sec 
Coume, AucusrE) Con- _ 
Present: I am hidden 


greve regarded positivism 


760 


ACTIVE VOICE ~ INDICATIVE MOOD 
I hide, you hide, he hides; we, you, they hide 
I, you, he; we, you, they hid 
(time to come) I shall, you, he will; we shall, you, they we 
(determination) I will, you, he shall; we will, you, they 
I have, you have, he has; we ‘ou, they have hidden 
idden 


E they hide |. 
fime to come) Ë stall, you, he will; we shall, you, they t9. 
(determination) I will, you, he shall; we will, you, they 

PASIVE VOICE - INDICATIVE MOOD 


as both a philosophy and a religions His 

Political, Social, and Reve ras | tinge 
England (1862); and а wareistion of 
Catuhiom of the Positive Religion (188) 
bom in Leamington, Englan<! 


the most brilliant and sop 
English literature. His plays r 
nen but morals of 
His fint work was a novel, / 
four comedies: The Old Ba 
Dealer (1693), Love for Love (1i 
World (1700). He was bom i^ Yor 
CONGREVE, SIR WILLIAM 
the rocket used by British 
Wars. By 1808, he had made » 
and more powerful than the « 
rocket was chiefly effective f 
“rockets’ red glare” in “The ~ 
refers to Congreve rockets u 
was born at Woolw 
CONIC PROJECTION. See Mar, 
CONIFER. Sec Coxe-Beari. TREES. 
CONJUGATION, cary joo’ 1} shun, isu 
list of the various forms, or irl І 
mood, tense, number, апа perms n 
these forms constantly. The verb itself has 
but other words may be used with it. Fores 
has only four different forms: «alk, walls, 
walking. But other words may !« added to mi 
as in am walking, will walk, ¢:/ walk, could 
verbs used with any one pronoun (such as 
synopsis, or a shortened conju« 
Other forms are not heard ~ ‹ 
mood in the present tense in: 
in the past tense includes if / 
are used to indicate uncertai: 
were made wealthy I should |» s 
Another form is the emphat: 
eat, you did eat. The progressive | 
is going on, was going on, ог“ 
ample, I am eating, he was eati; 
In questions, verbs have differnt forms, u 
by adding the helping verbs do, does, or did! 
are do you know, does he ask, did she appear? 
In the present and past tenses, helping verb 
to make the negative forms with the 
not. For example, I am not whispering. 
See also INFLECTION; VERB. 


Conjugation of the Verb Hide 
PRINCIPAL PARTS 


Past: hid Past Particifl 


Past: Y was hidden Future: Y shat 


THOM o o нодор аі pron of тутиб 
dun. ba br pc буи acid uthe pottus, Фи ч 


ane. caet toss pare of the marina себу. fa 
дже. би == < hms wid another. la фи рена 
gru, a besh. ¢ noto pé asm, celular xatra, umma, 
extagen cosins Parts of име] ud ther 
«әй aux hun v заттай over this bridge, Them фи 
minada w and contioue to юрене by 
"Tm lo certain. algae, opua wm Paes 
2 derat s of two filaments or two cells of the 
an fàn: cotents of one cell move theoagh 
фе mèr asd í h the contents of the other. Then. 
фе ««@ under: «ıı, or reducthon divida The 
al malting í » division grows into а mew is 
тина. See aik RODUCTION. Civ E. Wiar 
CONJUNCTION. Sce Азтяомому (Terma), 
CONJUNCTION is a word wed to connect words 
jia ciau sentences, The term comes kom 
ave Latin woni mean joined with. There are two 


миф of conjun- coordinating and rubsedimating. 
Caerdinoting Conjunctions connect two words 


ghemes, clases sentences that are grammatically 
eal. The folk х examples illustrate coordinating 
ewpenction. V "Не ate bread and butter." 
Pues" In e! at and with loud drums, the soldiers 
came marching. ( lauses or sentences" He reads well, 
but Ма зіме read. better,” 


The principal < -«dinating conjunctions are: 


Бурман adt: and, also, both, as well as, more 
wer, farther, like ise 

Бейл кра оп or choice: either, or, neither, not, 
the, whether, oih: wise. 

Expresing ору n: but, yet, still, only, newerthe- 
im, whereas. 

[ЫН r result: therefore, hence, conse- 
qandy, so, so 1! thus. 


s in Pairs are called correlative conjunctions 


ad occur in the | owing constructions. 

Both... and: / (i my sister and my brother attend 
khol 

Not only.. also: He not only reads but ale 
wia 
zr" ...0r: Ether I must go now or 1 cannot go at 
Neither... nor Veither the child nor the man went. 
Whether... ос Whether it rains or shines, I shall go. 
Though .. . ус. Though he was tired, yet he walked 
=. 


Suberdinating Conjunctions join a subordinate clause 
9 the principal clause of a sentence—elements that are 
wa grammatically equal. “He can read better than I 
aa." Than is a subordinating conjunction connecting 
bei subordinate clause J can (read is understood) with 
= principal clause. 

The commonest subordinating conjunctions are: 

Expressing time and place: when, as, since, while, be- 

; re, after, until, where. 
ening cause or reason: because, since, as, whereas, 
as, for. 

Expressing condition or supposition: if, unless, though, 

h. provided, in case, even if. 
“pad purpose or result: that, so that, lest, in order 


Expressing comparison: than (after comparative), аз... 
N... a 


Ьа пон мйне бм, Канай = Ален 
Зад 
Li M. 3. T3" 
“Киме ЕЈ а M D 


neng 
See Dee (Fes of he Dow) 


ae (йерен Ga anny be cani boy бик ины ve A. 
grt lato dr eye, by фин, че bu mihe б крш on 
ofen sumpaan а codd wales се dh muna 

A kem of cepa trn it «calla porodom ap млн! ow « 
puutticulas hisni od bunc пена lı өз omnes прези bar emn 
aei hase hrs Pinkeye دعس‎ bmn io سه‎ og dose 
aral ia very Оол ын Copas tn eon caen dee sonare tas 
bathing he ees wish a iud mhoen of logi кей ba 
te be better 1T m The ol 


that the сус sees. uem Mone ect 

See айю Maas. 

CONKLING, ROSCOE. Se New Yous (Famos 
New Yorker). 

CONN. See 1а лмо (Early Days) 

CONNAUGHT, DUKE OF (fos Латта 
Waan PATRIOK Ausser, the son of Queen Vio- 


toria, served as GovernorGeneral of Canada fom i911 
to Canada, Ње opened du Гем 


761 


The State Seal . 


BERKSHIRE VALLEY 
ЖОП 


CONNECTICUT, kuh МЕНТ 
th kut, is sometimes called THE 
CONSTITUTION STATE. Its first 
laws formed a model for parts of 
the Constitution of the United 
States. Connecticut farmers 
worked so hard to provide food 
for the American army during 
the Revolutionary War that 
George Washington gave it the 
nickname THE PROVISION STATE. 
Hartford is the capital and largest 
city of this New England state. 

Connecticut is one of the most 
industrialized and thickly popu- 
lated states. But it still has the 
scenic charm of early days. Few 
places are far from country roads, 
old stone walls, and homes built 
in the 1700's. Forests cover more 
than half the state. Rocky mountain streams tumble 
into shining lakes and deep rivers. The Connecticut 
River provides an outlet to the Atlantic Ocean. The 
state’s name comes from a Mohican Indian word that 
means on the long tidal river. 

The largest city in Connecticut has fewer than 
200,000 people. Fairfield County lies so near New York 
City that thousands of persons commute daily from 
their homes in Connecticut towns to their jobs in the 
city. Hartford, the headquarters of many insurance 
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companies, is often called 


the World.” The first insurance polici 


dents, automobile theft, and pro 
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written here. Connecticut also took an E. 
cultural activities. Yale University, the 


oldest institution of higher learnt 
1701 at Branford. The state pione 
first law school and first agricultura 
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sher state. Eli Terry and Seth Thomas invented the 
nadem clock. John Fitch built the first steamboat. 
Linus Yale inv nted the modern lock. Samuel Colt 


fected the revolver. Charles Goodyear developed a 
excess to vulcanize rubber. In 1809, Mrs. Mary Kies 

мей a weaving device for which she received the 
fst patent issued to an American woman. 


Steel manufacturing in America began in Hartford 

8. Connecticut men were the first in 
pins and needles, copper coins, cook- 
bolts, and silk thread. The skillful 
ees were also responsible for the first 
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American manufacture of cigars, carpets, spun linen, 
bicycles, rubber shoes, friction matches, printing type, 
paper from strav nd dyed silk. In 1798, Eli Whitney 
first prov ed the efficiency of using interchangeable parts 
in his gun factory at Whitneyville. This method helped 


make possible today’s high-speed industrial production. 

Connecticut ranks first among the states in the man- 
ufacture of many products, including aircraft engines 
and propellers, firearms, hardware, and helicopters. No 
other state prc : more ball and roller bearings, brass- 
ware and copperware, fasteners, hats, pins, needles, 
nails, spikes, silverware, watches, and clocks. Other im- 
portant manufactures include hats, felt-hat bodies, and 
machinery for making hats. Colonial Connecticuts 
shipbuilding tradition has continued to the present day. 
The world’s first atomic-powered submarine, the Vau- 
tilus, was launched at Groton in January, 1954. Many 
coastal boatyards make small ships and boats. 

The Yankee peddler carried the products of early 
Connecticut industry far and wide. According to legend, 
he was so crafty that he was accused of selling wooden 
nutmegs. This resulted in another nickname for Con- 
necticut, THE NUTMEG STATE. 


— — — — FACTS IN BRIEF 


Capital: Hartford (since 1875). Earlier capitals, Hart- 
ford (until 1701): Hartford and New Haven (1701-1874). 
Government: Congress— U.S. Senators, 2; U.S. Repre- 
sentatives, 6. Electoral votes, 8. State Legislature—senators, 
36; representatives . Counties, 8. Voting Age, 21 years. 
Area: 5,009 square miles (including 110 square miles 
of inland water), 48th in size among the states. Greatest 
distance: (east-west) 90 miles; (north-south) 75 miles. 
Coast line, 96 miles 
Elevation: 2/10/51, 2,380 feet above sea level, a point 
on Mt. Frissell in Litchfield County. Lowest, sea level, 
along the coa 
Population: ‚234 (1960), 25th among the states. 
Density, 506 persons to the square mile. Distribution, ur- 
ban, 78 per cent; rural, 22 per cent. р 

Chief Products: Manufacturing and Processing, chemical 
products, machinery, metal products, textiles, transpor- 
lation equipment. Agriculture, corn, dairy products, fruit, 
Poultry, tobacco, vegetables. Fishing Industry, clams, 
flounders, lobsters, oysters, scallops, shad. Mining, clays, 
feldspar, sand and gravel, stone, traprock. 

Statehood: Jan. 9, 1788, the 5th state. 

State Seal; The three grapevines in a vineyard sym- 
а ize the colony brought over from Europe and planted 
n the American wilderness. Adopted in 1931. З 
s EM Flag: The three grapevines are on the silver 
eu in the middle of the flag. ‘The state motto appears 

S the shicld. Adopted in 1897. 

State Motto: Qui transtulit sustinet (He who transplanted 


11 stains). The motto dates from the original seal of 
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The State Bird 
Robin 


The State Tree 
White Oak 


The State Flog 


The State Flower 
Mountain Laurel 
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CONNECTICUT 
The maps ond grophs on this page show the vari- 
ations in rainfall, population, and growing season. 
They also tell the chief ways the people earn their 
living and the average yearly value of the state's 
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ECONOMIC ACTIVITY 
Machinery accounts for 19 per cent of 
Connecticut's income. 
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far фе relationship of Connecticut to its neighboring 
mi ec NEW ENGLAND, 


The Lond and Its Resources 


end Size. Connecticut lies south of Masa- 
Rhode Island borders the state on the сай. 


The Color Мар shows that the waters of Long Island 
ed separate Connecticut's irregular shore from New 
York on the south. New York also lies along Connecti- 
ай western boundary. Connecticut, with an area of 
уюу square miles. | itranks only Delaware and Rhode 
iad in size 


ecuntains. This gi 
f the Berkshire Hills, (2) the Western New 

Upland, (3) the C: nnecticut Valley Lowland, (4 the 
eem New Eng!ind Upland, and (5) the Coastal 


Lowlands. 

The Berkshire Hilis extend into the northwestern corner 
« Connecticut fron: Massachusetts. In this region of 
beg, forested ridges is the highest point in the state, a 
point on Mt. Frissell. Bear Mountain also rises in this 
zgjon. The Housatonic River separates this region from 
the Western New England Upland. See BERKSHIRE 
Huss. 


The Western New England Upland has the most rugged 
wenery of the state, with deep valleys and forested hills 
cowded together. Good farm land lies in the valleys of 
the Housatonic River and its tributaries. 

The Connecticut | alley Lowland was the first region to 
be settled. Farmers raise fine tobacco in the rich soil of 
the northern part of the valley. Miners take traprock, 
the state's most important mineral, from the Hanging 
Hills, Lamentation Mountain, and other lava ridges in 
this region. Traprock is used for making roads. 

The Eastern New England Upland. Narrow river valleys 
separate the wooded hills of this region. Many former 
farmers have abandoned their fields because of the thin 
юй. The remaining farmers often make their living from 
specialized agriculture, such as the raising of poultry. 

stone fences built by pioneers still stand in the 
forests that have grown over the abandoned farm lands. 

The Coastal Lowlands extend in a narrow belt along 
the entire length of Connecticut's coast line. This gently 
rolling region has few hills that rise above 100 feet. Some 
salt marshes lie in the low areas where sea water has 
overflowed the land. Sandy beaches, seaside resorts, 
Sate parks, and many cities and towns lie along the 
Coastal plain. 

Coast Line, Narrow arms of the Atlantic Ocean con- 
ect the state's many streams and rivers with the sea. 

55 gives Connecticut an irregular coast line in com- 
us with other New England states. Including all the 
ag and inlets, the coast extends 618 miles. Harbors 

ong the shore of the Western New England Upland 
"gion include Greenwich, Stamford, Norwalk, 

geport. The Connecticut Valley Lowland has an 

Et bay at New Haven. The chief port of the 

tern New England Upland region is New London. 

Island stretches along most of the coast, forming а 

жа breakwater that helps protect coastal homes 

tlantic storms. 
‚Пё small islands lying off the coast include the 
walk Islands off Norwalk, and the Thimbles near 
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lacks tities of valuable 
Mer acid sols cover mos of the име. The 


and sand and gravel from throughout the state. Miners 
dig small amounts of mica in Middlesex County. 
Forests cover about three fifths of Connecticut. Early 


wood throughout the state, and swceetfern, 
i Mu een laurel cover many fields. 


prized hunters and trappers include foxes, 
hares, eh rem otters, rabbits, skunks, and 
woodchucks. Connecticut's fields, thickets, and streams 
are a bird-lover's paradise. Fresh-water ducks are the 
most common game birds. Ruffed grouse, 
and ring-necked pheasants also are hunted. 

Climate of Connecticut is rarely very hot or cold. 
The temperature fell to —32°F. at Falls Village in 
February, 1943, for a state record. But the average 
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CONNECTICUT 


January temperature is 27°F. July temperatures aver- 
age 70°F. The record high of 105°F. was set at Water- 
bury in July, 1936. 

Rain falls rather evenly throughout the state, aver- 
aging 46 inches a year. Snowfall ranges from about 
25 inches a year along the coast to about 75 inches in 
the mountains of the northwest. 


Life of the People 


The People. The U.S. Bureau of the Census reported 
that Connecticut had a 1960 population of 2,535,234 
or about 506 persons to the square mile. This was an 
increase of 26 per cent over the 1950 figure of 2,007,280. 
About 78 of every 100 persons live in cities. Almost a 
sixth of the people were born in another country. About 
a fourth of this group came from Italy. 

Theearly settlers were deeply religious, and their minis- 
ters were often intellectual and political leaders, A ser- 
mon by the Reverend Thomas Hooker in 1639 inspired 
the first laws of the state, the Fundamental Orders. 
The Congregationalist and Presbyterian churches had 
the largest memberships in the early days. In 1708, 
these groups quarreled over church taxes. This led to 
the adoption of the Saybrook Platform at Saybrook. By 
this agreement, all the ministers of every county joined 
to establish the policies for both churches. 

The religious tolerance of the Saybrook Platform 
made Connecticut a refuge for worshipers of many 
faiths. The state adopted laws in the 1720s that per- 
mitted Episcopalians, Baptists, and Quakers to pay 
church taxes to their own denominations, rather than 
to the Congregational Church. Later, as large groups of 
immigrants came to Connecticut from Europe, the 
Roman Catholic Church became the largest in the 
state. It still holds that position today. The other chief 
denominations include the Congregational, Episcopal, 
Methodist, and Baptist. St. Stephen’s Episcopal Church 
in East Haddam has a bell believed to be the oldest in 
the country. The bell was made in Spain in A.D. 815. 

Cities. Only four cities—Hartford, Bridgeport, New 
Haven, and Waterbury—have more than 100,000 
people each. There are few skyscrapers, but the Trav- 
elers Building in Hartford is the tallest building in New 
England. It rises 527 feet. 

The waterside location of the four largest cities is a 
reminder of the great importance of water transporta- 
tion in the Colonial period. These cities rank as impor 
tant manufacturing centers. See the separate articles on 
Connecticut cities listed in the Related Articles at the 
end of this article. 

Country Life. Forested hills, rivers and lakes, old 
stone walls, quiet back roads, and hundreds of old 
houses attract tourists to the state. One of the most 
distinctive features of Connecticut is the charm of its 
“typical New England towns” which have never grown 
into cities. In towns such as Litchfield, Farmington, 
Guilford, and Woodbury, there is a large green, or public 
park, flanked by a church, town meeting hall, tavern, 
and white frame houses. Stonington still looks much 
like a seaport of the 1800’s. Most of the people of the 
towns and countryside work in nearby cities. They 
depend on the cities for shopping and recreation. New 
York City, where many residents of Fairfield County 
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work, serves many of the needs of families w 


8 x ho live a 
southwestern Connecticut. 


Work of the People 


Manufacturing is by far the most important occupa 
tion in Connecticut, and the state-wide trend is toward 
still more expansion of industry. Of every 100 employed 
persons, about 45 work in manuf icturing, 17 in whole. 
sale or retail trade, and only one in agriculture, 

Manufacturing and Processing. Almost half of Cop. 
necticut’s labor force works in manufacturing. This is ۾‎ 
higher proportion to the total population than in 


any 
other state. Industries make more than 17,000 different 
products. Connecticut ranks first in production of air. 
craft engines and propellers, ball and roller bearings, 


brassware, clocks and watches, copperware, fastene 
firearms, hardware, hats, helicopters, nails, needles, 
pins, spikes, and silverware. The Hartford and Stratford 
areas rank as important centers for the manufacture of 
aircraft engines, propellers, and helicopters. East Hart. 
ford produces jet engines. Firearms and ammunition 
from Bridgeport, Hartford, New Haven, and other cities 
are used in all parts of the world. Meriden produces 
more silverware than any other city in America. Thomp- 
sonville is the home of the nation’s largest carpetmaker. 
One of the largest thread mills in New England is at 
Willimantic. 

Zadoc Benedict launched the American hatmaking 
industry at Danbury in 1780. The production of hats, 
felt-hat bodies, and machinery for manufacturing hats 
are important industries at Danbury and Norwalk. Abel 
Porter and his associates, who had been making pewter 
at Waterbury, decided to try casting brass bars in 1806. 
Their success started the brass industry in the United 
States. Rodney Hanks and his nephew Horatio Hanks 
built the nation’s first silk mill at Mansfield in 1810. 

Other products first made in America by Connecticut 
workers include pins and needles, copper coins, nuts 
and bolts, cigars, silk thread, bicycles, rubber shoes, 
printing type, and paper from straw. Eli Whitney, who 
invented the cotton gin, became the first to prove the 
wisdom of using interchangeable parts in manufactur- 
ing. He used standard parts to make guns at his firearms 
factory at Whitneyville, in 1798. : a 

Shipbuilding was an important industry in colonial 
Connecticut. Colonial craftsmen made small boe 
at such ports as New London, New Haven, Guilford, 
Essex, Middletown, and Norwich. Companies at pom 
built graceful clipper ships during the 18005. ies 
vessels still are made there and at Essex and AE 
The Nautilus, the world’s first atomic powered Tat 
marine, was launched at Groton in January, 1954- a 
same year, construction of the New Hartford oes 
Facility for the development of atomic-aircraft engine 
began at Maromas, near Middletown. 

Agriculture. Most Connecticut. peo 
living from the soil until the 185078, wh 
ing became the most important indus 
valleys provide the best farm land. Only a few tho id 
full-time farmers still work the land, because o i 
the soil is rocky and thin. They specialize іп ^. 
products, poultry, tobacco, and fruit. Farms a 
about 9o acres in size. oo Cor 

Dairy Herds and Poultry. About 45 of very T nch of 
necticut farmers work on dairy farms. This bra 


ple made their 
en manufactur- 
ty. The river 
T usan 


ggicilture prov ides almost a fourth of the total farm 
income. About a third of the farmers are poultry farmers. 
poultry and eggs provide more than a third of the farm 
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Field Crops. Connecticut farmers have grown tobacco 
dnce carly colonial days. Farmers of the Connecticut 
Valey сат more from tobacco than from any other 
gash crop, more than a seventh of their total income. 
Many raise shade-grown tobacco, the most expensive 
bacco leaf grown in the country. Manufacturers use 
Фе leaf to make the outer wrappings of cigars. Farmers 
gow shade-grown t ;»bacco under muslin-covered frames 
which create conditions of high heat and humidity. 
Duing the growing season, broad fields with these 
covers look like seas of white-capped waves. Farmers 
ako raise the more common Connecticut broadleaf 
tobacco. Tobacco farmers practice crop rotation. They 
gow potatoes and corn during the years that the fields 
are not used for tobacco. 

Fruits and Vegetables. Lowland farmers supply vege- 
tables for the New York City market and for the many 
industrial cities of Connecticut. Apples, peaches, pears, 
strawberries, and raspberries are raised in some hilly 
areas where the land is too rugged for field crops. 

Mining. Small quantities of almost every mineral 
have been found in Connecticut, but only a few have 
had commercial importance. Miners take the most 
important mineral, traprock, from quarries in the trap- 
rock mountains of the central region. Deposits of lime- 
stone, granite, mica, garnets, and kaolin and other clays 
lie in ipm regions of the state. Connecticut also has 
several feldspar quarries. 

Miners worked iron deposits in the Salisbury area 
before the Revolutionary War. Workers forged anchors 
fom Connecticut iron for the frigate Constitution, or Old 
Ironsides. Granby had the first copper mine in the 
country. A Granby blacksmith made America’s first 
copper coins in the 1730°s. Cobalt was mined at East 
Hampton in the 1770's, and lead at Middletown before 
and during the Revolutionary War. Builders used stone 
fom the famous brownstone quarries in Portland for 
many “brownstone front” homes and public buildings, 
‘specially during the 1800's. 

4 Fishing Industry. Nearly 50,000 acres of oyster beds 
head the Connecticut shore of Long Island Sound. 
ermen set lobster pots in the Sound, fish for flounder, 
та dig for soft-shelled clams in the sandy shore. Shad 
heries center on the Connecticut River, and scallop 
heries on the Niantic River. 
ES Power. Steam-powered plants, fueled by 
at ae » Supply more than nine tenths of Connecti- 
Шот со power. The remainder comes from hydro- 
m x oe р Or Connecticut's kilowatt-hour produc- 

Ts Е гоо POWER (table). 7 
E D ation. The people of Connecticut use the 

dice, is n inlets of the sea as their first highways. 
is dia n 1911, Connecticut adopted the eus 8 
craft, пе governing registration and use О ан 
ord, Бес, icensing of pilots. Brainard Field, in Hart- 
ii io A the first city-owned airport in the iud 
the State, out 70 public and private airports serv 
Ew The Hartford and New Haven Railway 
188. The сын between New Haven and Meriden in 

€ company later extended the railroad to Hart- 
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ford and the Massachusetts state line. Early railroads 
— the old river trails north and south. But the 
New York and New Haven Railroad opened an сам. 
West route in 1848. The state now has about 830 miles 
of main-line railroads, 

Highways during the carly years were built by the 
State, or by individuals or private companies who 
charged fees for their use. The first of these, the Mohe- 
gan Road, ran between New London and Norwich 
along an old Indian trail. This road, authorized by the 
legislature in 1792, was the first completed toll road in 
the country. By 1850, Connecticut had nearly 150 toll 
roads. Eli Whitney Blake of New Haven invented the 
stone crusher in 1858. This invention speeded up the 
construction of hard-surfaced roads. All but a few 
hundred miles of Connecticut’s more than 15,000 miles 
of roads are surfaced. Six federal highways cross the 
state. The 129-mile Connecticut Turnpike from Green- 
wich to Killingly opened in 1958. In 1901, Hartford 

d the first American law governing automobile 
travel. It set the city speed limit at 8 miles per hour. 

Shipping. Bridgeport, New Haven, and New London 
are important seaports, because of their deep harbors 
and convenient locations near manufacturing centers. 
Much cargo is also handled at docks along the Con- 
necticut River between Hartford and the ocean. The 
state’s ports handle about 14,000,000 tons of cargo a year. 

Communication. Connecticut has over 20 daily news- 
papers and more than 60 weeklies. ‘The Connecticut 
Courant appeared in 1764. It is now called the Hartford 
Courant, and is the oldest newspaper continuously pub- 
lished in the United States. Dailies with the largest 
circulations include the Bridgeport Herald, the Bridgeport 
Post, the Hartford Courant, the Hartford Times, and the 
New Haven Register. About 100 periodicals are published. 

Connecticut's first radio station, WDRC, was estab- 
lished at Hartford in 1922. The first ТУ station, WHNC 
at New Haven, began operations in June, 1948. 


Education 


Schools. John Higginson, a teacher and clergyman, 
opened Connecticut's first school at Hartford in 1639. 
The colonial legislature established a school system in 
1644. It was one of the first free school systems in the 
world. А law adopted in 1650 required every town with 
50 or more families to have an elementary school. The 
law also called for towns of тоо or more families to 
conduct a grammar (secondary) school. In the 1790's, 
local school districts assumed control of schools. Income 
from sale of lands in the Western Reserve in 1795 pro- 
vided the basis of the Connecticut School Fund (see 
WESTERN RESERVE). The Litchfield Law School, the 
frst law school in America, operated in Litchfield from 
1784 to 1833. In 1817, the Reverend Thomas Hopkins 
Gallaudet established the first free American school for 
the deaf at Hartford. It now operates in West Hartford 
as the American School for the Deaf. 

In the 183078, Connecticut established a state board 
of school commissioners. As its secretary, the board 

ard, who did much to improve the 


hose Henry Barn: 1 e th 
xd rs ERE His work resulted in Connecticut's 


system of public high schools. 


The commissioner of education, appointed by the 
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state board of education, directs Connecticut’s school 
system. For the number of students and teachers in 
Connecticut, see Ерослтох (table). The more than 
200 private and parochial schools include preparatory 
schools such as Avon Old Farms, Choate, Hotchkiss, 
Kent, Loomis, Miss Porter’s School, Taft, and West- 
minster. Connecticut has 19 accredited four-year col- 
leges and universities, 7 nonaccredited four-year col- 
leges, and 7 junior colleges. 

libraries and Museums. Connecticut had several 
privately supported libraries before the Revolutionary 
War. The Social Library at Abington, the oldest library 
still operating, has served the community since 1793. 
There are almost 200 public libraries. The State Library 
at Hartford houses the state archives and a collection of 
works on Connecticut. The library of the Connecticut 
Historical Society at Hartford specializes in manuscripts 
and other materials relating to state history. Special law 
and insurance libraries serve Hartford. Groton has the 
world’s only library devoted to the subject of sub- 
marines. The Yale University Library, with over 
4,000,000 volumes, is one of the largest in the nation. 

The Peabody Museum at New Haven has world- 
famous collections of natural history specimens. Hart- 
ford, New London, Canton, Stamford, and Waterbury 
have special children’s museums. A clock museum at 
Bristol features exhibits of early clocks. 

The Yale University Art Gallery was founded when 
Colonel John Trumbull, a colonial patriot, gave his art 
collection to the university in 1832. His collection 
formed the basis of the first collegiate art gallery in 
America. The New Haven Colony Historical Society 
exhibits a valuable collection of prints and early Amer- 
ican portraits. It also displays the original model of Eli 
Whitney’s cotton gin and Benedict Arnold’s store sign. 

Important art galleries include those of the Wads- 
worth Atheneum and Connecticut Historical Society in 
Hartford, the Lyman Allen Museum in New London, 


UNIVERSITIES AND COLLEGES 


The following universities and colleges in Connecticut 
have separate articles in THE Wortp Book ENCYCLo- 
PEDIA. For enrollments, see UNIVERSITIES AND COLLEGES 
(table). 


Name 


Location FOUNDED 
Albertus Magnus College New Haven 1925 
Annhurst College South Woodstock 1941 
Bridgeport, University of Bridgeport 1927 
Central Connecticut 
State College New Britain 1849 
Connecticut, University of Storrs 1881 
Connecticut College New London 1911 
Danbury State College Danbury 1904 
Fairfield University Fairfield 1942 
Hartt College of Music Hartford 1920 
Hillyer College Hartford 1879 
New Haven College New Haven 1920 
Quinnipiac College Hamden 1929 
St. Joseph College West Hartford 1925 
Southern Conn. State College New Haven 1893 
Trinity College Hartford 1823 
U.S. Coast Guard Academy New London 1870 
Wesleyan University Middletown 1831 
Willimantic State College Willimantic 1889 
Yale University New Haven 1701 
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the Slater Memorial in Norwich, the Institute 
in New Britain, the Hill-Stead Museum in F. 
and the Davidson Art Center at Wesleyan 
in Middletown. d 


Museum 
armingtoe. 
Univenin, 


The Arts 


Connecticut's first artists were carpenters who carved 
figureheads for the prows of early sailing ships. Some of 


these figureheads may still be seen in museums, Р, 


; à отму 
throughout the nation contributed money to build the 
American Shakespeare Festival Theater at Stratford 
This theater was completed in 1955 at a cost of about 


$750,000. It presents the great playwright’s works each 
year from mid-June to early September. 

Architecture. Connecticut is the original home of 
the salt-box house, a square dwelling with а lean-to 
kitchen at the rear. Salt-box houses received their name 
because they resembled the salt boxes that stood on the 
shelves of pioneer homes. 

Painting. Ralph Earl, a Massachusetts-born portrait 
artist, became the first painter to gain recognition in 
Connecticut. John Trumbull, the state's most famous 
early artist, painted murals for the rotunda in the 
Capitol at Washington, D.C. 

Literature. The household almanac was Connecticut's 
first contribution to literature. In 1709, Daniel Travis 
compiled the first almanac in Connecticut. After the 
Revolutionary War, a group of Yale graduates known 
as “the Hartford Wits” became the first literary circle 
in the state. They included the brilliant John Trumbull, 
author and artist; Timothy Dwight, president of Yale 
College; and David Humphreys, author of the first 
biography of Israel Putnam, the colonial patriot. 

Noah Webster is one of the greatest figures in Con- 
necticut letters. He helped standardize the English 
language as it is used in the United States with his 
An American Dictionary of the English Language, published 
in 1828. Four generations of American children ps 
Webster’s American Spelling Book, (ist published in 1782. 
Mark Twain (Samuel L. Clemens) lived in Redding 
and Hartford for more than 30 years. He may have 
found inspiration here for his novel A Connecticut Yankee 
in King Arthur's Court. Harriet Beecher Stowe, born m 
Litchfield, wrote the famous novel Uncle Тот? Cabin. 


Interesting Places to Visit 


In summer, visitors hike and ride horseback ue 
the wooded hills and valleys. Trails wind through ШЕ 
timberlands, where sportsmen hunt rabbits, que 
and raccoons. Vacationers enjoy yachting, mu 
sailing, and fishing along the sun-bathed epa s 
winter, snow covers the rolling hills, attracting thos 
who enjoy skiing, sledding, and tobogganing. es 

Following are brief descriptions of some of the 
interesting places to visit in Connecticut: 


ite pine, 
Cathedral Pines at Cornwall, a woodland of whit P 
is one of the outstanding virgin forests in te ae m 
Essex, a picturesque seaport village and yach 
ter, has fine old homes, s b 
Groton. The Groton Monument, a granite 05€ 
memorates the stand of the colonists in Fort 
when the British attacked in 1781. beautiful 
Guilford has many colonial homes and h state- 
green. The Whitfield House is the oldest in t ae ce of 
Lebanon. Many persons visit the home and w governor 
Jonathan Trumbull, the Revolutionary War 8 


Jisk, com: 
Griswold 


Capitol at Hortford, 
тй \ 1878 опа built of 
serble ond granite, cost about 
42,500,000. The building is of 
scd fied Venetian and French 
Gallic style with corner towers. 
A twelve-sided, gilded dome 
tops the five-story Capitol. 


and a church designed by his son, John, 

litchfield is the birthplace of Ethan Allen, the Revo- 
lutionary War hero. The Broad Street Green typifies the 
New England common, or public square. 

Putnam Memorial Camp Grounds, near Redding, is 
called the “Valley Forge" of Connecticut. Here, General 
Israel Putnam’s colonial troops endured the bitter winter 
of 1778-1779. 

State Parks and Forests cover 142,000 acres. Con- 
necticut has 26 state forests. Most of them lie in the 
northern part of the state. The 71 state parks are lo- 
lated throughout the state. Some of the most important 
ones include the following. 


Black Rock (451 acres), near Watertown, has scenic 
EU trails, waterfalls, and beaches. Established 
E Hopyard (850 acres), near East Haddam, in- 
a Panis Falls in one of the most beautiful 
fe of the state. An old legend tells that the devil 
йе ne while seated above the falls, directing 
in as addam witches in weird dances. Established 
Reate (130 acres), at Hadlyme, overlooks the Con- 
Dite a. It was formerly the estate of William 
castle hi а famous Connecticut actor. А 24-room stone 
m as beautiful, unusual furnishings. Established in 
Hommonasset В ( : 5 
1 set Beach (1,015 acres), near Madison, is the 
ni Public beach in hw It extends five 
у. Long Island Sound. Established in 1919. 
bank of he Meadows (440 acres), near Sharon on the 
tampin ıe Housatonic River, is onc of the state's best 
aterfa me (275 acres), near Kent, has a spectacular 
all among hemlock trees that plunges from ledge 


t 


M $ 
olg eedonia Brook (1,845 acres), near Kent, features an 


8 


aban 1 
et lron-smelting plant. Established in 1918. 


the 
шыу Pular Mohawk Mountain Ski Area. Alookout tower 


la) 

Sleeping Gi of the countryside. 
Named for Giant (1,216 acres), near New Haven, was 
Ti т five hills that seem to form a reclining giant- 


N $i n 1924. 
st Peak (б; acres), near Meriden, offers а bird's- 


Morton J. Hoardman 


eye view of Long Island Sound. Established in 1918. 

Wolf Den (701 acres), at Pomfret, includes the den in 
which, according to legend, General Israel Putnam 
killed a wolf during the winter of 1742-1743. The wolf 
had been killing livestock on Putnam's farm. Established 
in 1925. 


Annual Events in Connecticut 


Perhaps the best-known annual event in Connecticut 
is the American Shakespeare Festival at Stratford. 
Works of the great dramatist are performed in a building 
especially built for this purpose. The festival season 
lasts from mid-June to early September. 

Other annual events in Connecticut include the fol- 
lowing. 

March, Spring Flower and Garden Show Meet at Hart- 
ford, no fixed date. 

April, Powder House Day at New Haven, no fixed date. 

June, Laurel Week at Winsted, mid-June; Rose Sunday 
at Hartford, mid-June; Yale-Harvard Regatta at New 
London, mid-June; Lebanon Pilgrimage and Camporce, 
no fixed date. 

July, Barnum Festival at Bridgeport, usually the first 
week; Litchfield Open House, mid-July; Lakeville Horse 

id-July. 
шак Dance Festival at New London, mid- 
Ane Danbury State Fair, around Oct. 1; Annual 
New Haven Antique Show, around Oct. 1. 


Government 


Constitution of Connecticut was adopted in 1818, and 
has been amended about 50 times. But the people's love 
for old traditions and their strong political conservatism 
have prevented its thorough revision. Beginning in 1639, 
the Fundamental Orders formed Connecticut’s basic 
law. Many historians consider the Fundamental Orders 
to be the world’s first written constitution. This docu- 
ment declared that all power of government should 
come from the people, that there should be no taxation 
without representation, and that all loyal citizens could 
vote. The Charter of 1662, granted by King Charles II 
of England, included the principles of the Fundamental 
Orders. The charter remained in force from 1776, when 
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ne villages of the 
‚ tides the tide. 


Mysti i i 
ooo is a replica of Connecticut's mar 
5. The Australia, the oldest schooner « 


Seafaring Exhibits in Mystic 
provide a fine collection of the 
tools and materials used in the 
days of the sailing ship. Yankee 
navigators learned to guide 
their ships by the stars in class- 
rooms such as this one at Mystic s 
Daboll School of Navigation. 


Je 


L. H. Frohman 


Old Stone Walls odd muc 
the Connecticut countryside. Co 
built mony of the walls when th 
rocky fields for crop-growing 


Samuel Chamberlain 
А Pond in Granby, Conn., reflects the quiet 
dignity of typical old New England buildings. 


The A 


incl 
тоно erican Shakespeare Festival Theater at 


r 

d presents Shakespeare's plays every summer. 
ast Guard Academy 
ound at New London. 


The Color Guard of the U.S. Co: 


passes in review on its parade gr 
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Connecticut became an independent state, until the 
1818 constitution was adopted. 

Amendments to the constitution must be approved by 
a majority vote of the state house of representatives, a 
two-thirds vote of both houses of the next legislature, 
and a majority of the people who vote on the issue. 

Executive. The governor is elected to a four-year 
term, and may be re-elected. Until 1951, he served a 
two-year term. The governor appoints the heads of all 
state commissions, with the approval of the state senate. 
The governor has less power than many state governors, 
because the legislature may override a veto by a simple 
majority vote. The people also elect the lieutenant 
governor, secretary of state, treasurer, comptroller, and 
attorney general to four-year terms. 

Legislature is called the General Assembly. It holds 
regular sessions beginning in January in odd-numbered 
years. Sessions must end by the first Wednesday after 
the first Monday in June. The people elect the members 
of both the senate and the house of representatives to 
two-year terms. Senators represent districts formed 
according to population. Connecticut is divided into 
169 towns, or townships. Each town elects at least one 
member of the house of representatives. Towns with 
populations of more than 5,000 elect two members. All 
towns which in 1874 had two representatives still elect 
two representatives, regardless of population. 

Courts. Connecticut’s highest court is the Supreme 
Court of Errors. It has a chief justice and four associate 
justices who serve cight-year terms. This court considers 
appeals from lower courts. The highest court that actu- 
ally tries cases is the Superior Court, with 22 judges who 
serve for eight years. The Court of Common Pleas has 
12 judges who serve four-year terms. In 1961, Connecti- 
cut established a new state-wide circuit court of 44 
Judges, serving four-year terms. The circuit court re- 
places the old local courts. The state also has 124 
probate court judges, each elected from a separate dis- 
trict for a four-year term. The governor nominates all 
Judges, except probate judges, and the General Assem- 
bly appoints them to office, 

Local Government. Connecticut's 169 towns (town- 
ships) form the chief units of local government. Many 
towns that have become part of cities or boroughs have 
both township and city or borough governments. 
Mayors and councils usually administer these munici- 
palities, although a few have a manager form of govern- 
ment. Elected officials called selectmen govern the smaller 
towns. The old town meeting survives in many small 
Connecticut communities (see Town MEETING). 

Taxation. Connecticut levies a tax on the net incomes 
of business corporations, banks, and financial corpora- 
tions, but does not tax individual incomes, The state 
also receives revenue from license fees and from property, 
death, and gift taxes. The people pay state taxes on 
retail sales, cigarettes, gasoline, and liquor. 

Politics. Connecticut was strongly Federalist from 
the 1 7905 to 1817. Then it shifted back and forth from 
Whig to Democrat until 1858. From 1858 to 1900, 
Connecticut. had 12 Republican and 6 Democratic 
e 1900, the Republicans have usually 

light advantage in state and national elections. 
Republicans always dominate the state house of. repre- 
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sentatives, because the generally Republican sma 
towns and rural districts have more seats in the bou 
Senate control frequently shifts from one party 
other. For the state's voting record in presidential 
elections since 1804, see ELECTORAL COLLEGE (table) 

National Defense. The Connecticut National ( 


to the 


suard 


has army and air force units that drill at armories in 
more than 30 cities. Connecticut also has navy and 


marine corps reserve units. The United States Coast 
Guard Academy is at New London (scc UNITED STATES 
Coast Guarp AcapEmy). New London serves asa 
submarine base of the U.S. Navy. 


History 


Indian Days. When the English first came to Con. 
necticut in the early 1600s, between 0.000 and 7.000 
Indians lived there. All the tribes belonged to the 
Algonkian family, and lived mostly by hunting and 
fishing. The Mohican tribe lived near the mouth of the 
Connecticut River, the Pequot hunted in the southeast, 
and the Western Niantic tribe occupied the coast from 
the Connecticut River to Niantic Bay, Nipmuck Indians 
lived in the northeast, and the Mattabesec tribe made 
its home in the Connecticut River Valley. Other tribes 
included the Nawaas and Podunk. 

Colonial Period. Adriaen Block, a Dutch seaman, 
sailed up the Connecticut River in 1614 and claimed 
the area for The Netherlands. But the Dutch did not 
at first realize the opportunities for trade. In 1633, they 
built a small fort, the House of Good Hope, on the site 
of present-day Hartford. Explorers’ reports of the fertile 
bottom lands in the Connecticut Valley brought the 
first settlers westward from the Plymouth and Massa- 
chusetts Bay colonies. Plymouth men made the first 
permanent settlement at Windsor in 1633. Before long, 
however, they lost control to a larger group from 
Dorchester, Mass. In 1634, John Oldham and a group 
from Watertown, Mass., founded Wethersfield. The 


RED-LETTER DATES IN CONNECTICUT 


1614 Adriaen Block claimed the Connecticut region for 
‘The Netherlands. В 
1633-1636 Massachusetts colonists founded Windsor, 
Wethersfield, and Hartford. в 

1637 The colonists, aided by the Narraganset Indians, 
defeated the Pequot Indians. 

1638 A group of wealthy Puritans founded New Haven. 

1639 Connecticut adopted the Fundamental Orders. 

1662 John Winthrop, Jr., obtained the Connecticut Char- 
ter from King Charles II of England. 2 

1675-1676 Connecticut defeated the Wampanoag Indians 
in King Philip’s War. 

1687 Colonists hid the Connecticut Charter, presumably 
in the Charter Oak tree at Hartford. 

1775-1781 Connecticut troops fought in the Revolu- 
tionary War. 

1781 Benedict Arnold's troops attacked New London. 

1788 Connecticut ratified the U.S. Constitution. — , 

1818 Connecticut ratified its present state constitution. 

1936 Floods caused severe damage along the Connecticut 
River. 

1938 A hurricane caused great destruction of property 
and loss of life. 

1954 The first atomic submarine was launched at Groton. 

1955 Floods caused about $230,000,000 damage and loss 
of nearly 120 lives. a 

1957 The legislature required driver education for per 
sons 16 or 17 years old before licensing. T 

1961 John N. Dempsey, an Irish immigrant, becam 
governor. 


us settlement was that of Thomas Hooker, a 
rational minister, at Hartford in 1636 (see 
Tuomas). In 1639, the River Colony (Wind- 
thersfield, and Hartford) adopted the Funda- 
al Orders as its basis of government. Several 
of settlers who were dissatisfied with the govern- 
Massachusetts came to Connecticut. 
Winthrop, Jr., son of the governor of Massachu- 
d the establishment of another colony at Say- 
1635. These colonists settled under the terms 
» Warwick Patent, a land grant extending from 
ett Bay to the Pacific Ocean. This grant was 
by the Council of New E: запа, an English group 
ed in colonizing New England. In 1644, Con- 
t bought the Saybrook colony from George 
‚ one of Winthrop's aides. Some historians say 
ick had no right to sell the colony. 
early colonists raised corn and rye in the rich 
y soil, and grazed their cattle on the green pasture 
ds. At first, the colonists raised food only for their 
needs, But later, little slocps and big clipper ships 
from the mouth of the Connecticut River and 
d the products of Connecticut farmers to foreign 
ets, especially in the West Indies. The early colo- 
carried on manufacturing largely within their 
Each family made most of its clothing, house- 
utensils, and farm tools. 


dian Wars. Connecticut’s fiercest Indian tribe, the 


n them. Captain John Mason, aided by the Narra- 
et tribe, led a small army against the Pequot, and 
y of the Pequot burned to death in their fort at 
tic. The colonists broke the Indians’ power forever 
swamp fight near Fairfield in 1637. See INDIAN 
(The Pequot War). 

Tn 1638, a company of wealthy Puritans under John 
venport, a Puritan minister, and Theophilus Eaton, 


$ led Blue Laws (sce BLUE LAWS). 
Milford, Stamford, and Southold (on Long Island) 
pined the New Haven Colony in 1643. Meanwhile, the 
River Colony grew rapidly and added Farmington and 
other towns, The production of iron began in Con- 
ticut about 1660 at East Haven, but did not become 
portant for about a hundred years. 

ntil 1662, Connecticut had not been recognized by 
gland. Winthrop went to England and obtained a 
erous charter from Charles II in that year. The 
arter gave Connecticut a strip of land about 73 miles 


x including the entire New Haven Colony. 
New Haven strongly objected, but finally joined Con- 
necticut in 1665. In 1675, Connecticut joined Massa- 
Chusetts in fighting King Philips War against hostile 
Wampanoag Indians (sce PHILIP, Kino). 

The colony twice foiled the attempts of Sir Edmund 
Andros, the governor of several other New England 
Colonics, to rule Connecticut. The first time, in 1675, 
Andros sent troops against Saybrook. He withdrew 
because he refused to fire against the English flag that 
flew over the fort. In 1687, at Hartford, Andros de- 
"anded the colony's charter. The people refused to 
give him the charter, which was supposedly hidden in a 
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large oak tree, the Charter Oak (sce CHARTER OAK) 

Progress as a Colony. During the 170075, Connecticut 
had serious boundary disputes with Rhode Island, 
Massachusetts, New York, and Pennsylvania because 
of conflicting and unclear land grants by England. 

Clockmaking, papermaking, and silversmithing be- 
came important during the 1700's. Two brothers, 
Edward and William Pattison, made the first tinware in 
America at Berlin in the 1740's, and became the first 
Yankee tin peddlers. Peddlers later carried many kinds 
of Connecticut products throughout the country in 
packs and small carts. The people produced and ‘sold 
small amounts of cotton, wool, and linen even before 
the Revolutionary War. 

Under the charter of 1662, Connecticut enjoyed a 
high degree of self-government. Voters in each town 
elected representatives to the lower house of the general 
assembly. All the voters chose the governor, the deputy 
governor, and the assistants, or representatives to the 
upper house. The British government rarely interfered 
with Connecticut’s colonial or town governments. 

The Revolutionary War. Connecticut favored break- 
ing away from England in 1775 because the colony 
feared extension of British control. Large numbers of 
Connecticut militia rushed to Massachusetts after the 
battles of Lexington and Concord opened the Revolu- 
tionary War. The few Loyalists in Connecticut, living 
mostly in Fairfield County, fled or were disarmed. The 
Declaration of Independence was never proclaimed in 
Connecticut. Sixteen days before the Declaration was 
adopted in Philadelphia, Governor Jonathan Trumbull 
had issued one so nearly like it that the Philadelphia 
declaration was considered needless in Connecticut. 
The town of Mansfield declared its freedom from Great 
Britain nearly two years before the Declaration of 
Independence was signed. Trumbull was the only 
British colonial governor who supported the patriots 
and continued in office during the Revolution. He was 
a close friend and adviser of George Washington, and 
worked tirelessly to provide the men and supplies 
needed for the Continental Army and defense of Con- 
necticut. In 1778, а shipment of cattle from Connecticut 
saved Washington’s army at Valley Forge from starva- 
tion. During the war, the Salisbury iron furnaces pro- 
duced many cannons and other materials. A Connecti- 
cut patriot, Nathan Hale, became one of the great 
heroes of the Revolutionary War. Other heroes included 
Israel Putnam, and Ethan Allen and his *Green Moun- 
tain Boys.” А 

British troops raided Danbury 1 
Haven, Fairfield, and Norwalk in 177 
Arnold, who was born in Connecticut, 

troops in an attack on New London in 1781. 
LUTIONARY WAR IN AMERICA. 


After the Revolution, Connecticut gave up all its 


western land claims except the Western Reserve, a Sec 


tion of land now in Ohio. At the Philadelphia Constitu- 


tional Convention in 1787, Roger Sherman played a 


i E icut Compro- 
leading role. He proposed "the Connecticut 

OA IAE helped break a serious deadlock between 
the large and small states (see UNITED STATES CON- 


втттиттом [The Compromises]). On Jan. 9; 1788, Con- 
necticut became the fifth state. Governor Samuel 
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Huntington, elected in 1786, remained in office as 
state governor and served until his death in 1796. In 
1795, Connecticut sold the Western Reserve to the 
Connecticut Land Company, and started its school fund 
with the money received. 

During the late 1700's and early 1800's, thousands 
of Connecticut men and women left the state and 
pioneered in the settlement of western Massachusetts, 
Vermont, parts of New York, and Ohio and other 
Western States. Connecticut, like the other New Eng- 
land states, opposed the War of 1812 (see War oF 1812). 
The Hartford Convention in 1814 drew up strong Fed- 
eralist protests against the policies of President James 
Madison (see HARTFORD Convention). In 1818, the 
state adopted its present constitution. 

Industrialization. During the first half of the 1800's, 
most people in Connecticut made their living by farm- 
ing. However, Connecticut inventors of this period laid 
the groundwork for the state’s great industrial expansion 
in the second half of the century. Between 1821 and 
1841, the government granted more than 20 major 
patents to Connecticut inventors. They included patents 
for clocks, firearms, gas-lighting fixtures, the telegraph, 
and the process for vulcanizing rubber. 

But manufacturing did not become of great impor- 
tance until the state had better transportation and could 
import large quantities of raw materials. Three railroads 
began serving the state in the 1830’s, and several more 
were constructed in the 1840’s апа 1850's. During the 
late 1800's, steamships replaced the sailing packets that 
visited Connecticut’s ports. Another important factor 
in Connecticut’s change from an agricultural state to a 
manufacturing state was the arrival of thousands of 
immigrants who provided inexpensive factory labor. 
These workers came in great numbers from Ireland, 
Germany, Italy, Canada, and Poland. 

More than 50,000 Connecticut men served on the 
Union side in the Civil War. Connecticut was the first 
state to supply a completely equipped regiment. 

Improvements in transportation and an increase of 
inexpensive labor in the mid-1800's led to an industrial 
boom that soon made Connecticut one of the most 
highly industrialized states. Bridgeport, Hartford, New 
Haven, Waterbury, Meriden and other cities enjoyed 
rapid commercial, industrial, and financial growth. 

Connecticut insurance companies introduced several 
new types of insurance coverage in the 1800's. A Con- 
necticut company, the Travelers, issued the first Amer- 
ican accident policy in 1863, and the first automobile 
policy in 1898. 

The Early 1900's. The United States Coast Guard 
Academy was established at New London in 1910, and 
a submarine base started operating at nearby Groton in 
1917. During Word War I, Connecticut had the 
nation's largest munitions factories. Connecticut's man- 
ufacturing industries prospered in the 1920s. The 
Republican party dominated state elections during this 
period, and John Harper Trumbull served three terms 
as governor (1925-1931). The people elected as their 
next governor Wilbur Lucius Cross, a retired professor 
from Yale University. Cross, a Democrat served four 
terms (1931-1939) as the depression brought a sharp 
political change throughout the state. Connecticut 
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Yankee Peddlers traveled for and wide 
during the 1700's. They spread the fame of 
the state's craftsmen by selling such Connecti- 
cut products as brassware, buttons, clocks, 
combs, firearms, hats, pins, and tinware. 


The First Written Constitution, the 
Fundamental Orders of Connecticut, W 
adopted in 1639. It set forth the id 
of government by consent of the peopl 


had widespread unemployment during the depression. 

Connecticut again became an important supplier of 
war materials during World War II. Factories produced 
airplane engines and propellers, submarines, shell cases, 
small arms, and other supplies. 

Recent Developments. A widespread program of 
building construction at state institutions, especially at 
the University of Connecticut, marked the years amme 
diately following World War II. During the 1950 5, 
manufacturing continued to be the key to the states 
prosperity. To meet the rising cost of education and 
other state services, the state legislature raised sales 
taxes in 1947, and boosted corporation taxes in 1953: 
‘The state’s lawmakers codified, or classified, the state 
constitution and amendments in 1953. 

In 1954, the world’s first atomic submarine, the 
Nautilus, was launched at Groton. In July, 1955» the 
American Shakespeare Festival Theater opened at 
Stratford, 1 

As much as 12 inches of rain fell in a 24-hour period 
on Aug. 18-19, 1955. The resulting flood caused DU 
in 87 towns. In October, 1955, another serious, though 


HARTFORD 


e New Haven 


Yale University, a! New 
Haven, was founded in 1701. It 
` ranks as the nation's third old- 


est institution of higher learning. 


ү оа swept through 66 towns. Together, the 
uv qom ) p about $230,000,000. damage, and 
law Bovidin ic lig p In 1956, Connecticut adopted a 
Шо a or primary élections to select candidates 
RS Coe D ice E [hat same year, Governor Abraham 
[ей ой з єй а vigorous traffic-salety campaign, 
Reed in : = enforcement of driving laws. A law 
Nei 957 made driver education compulsory for 

s 16 or 17 years old who apply for drivers’ licenses. 


Famous Connecticut Men and Women 
E biographies are listed under the heading 
Am cs the BIOGRAPHY section of the READING 
Than, те E SUID. Roger Sherman; the famous states- 
Capitol AUN Connecticut in Statuary Hall in the 
raphies incl Е D.C. The following short biog- 
M uc Е other noted persons who were born in 
Bonton pes important work there. 

JS. Sénat oe (1900- ), a Democrat, served as 
йа 5 7 from 1949 to 1953, after being Assistant 
Preside y of State from 1945 to 1947: He was vice- 

ent of the University of Chicago from 1937 to 


The Charter Oak served os o hiding 
place for Connecticut s charter in 1687. 
Joseph Wadsworth hid it in the tree 
to protect it from the English governor. 


"The Insurance Capital of the W y 
Hartford, is the home of more than 40 Pici 
which together provide every type of балоне. 


Mass Production got its start in 
1798 when Eli Whitney become 
the first manufacturer to use 
standard parts to produce muskets. 


America's First Law School 
was founded at Litchfield in 1784. 
its graduates included 47 US. 
Senators and 10 state governor: 


The Nautilus, the а 


_ submarine, was built at Groton. 
“The state's shipyards once pro- 
duced whalers and clipper ships. 


1945. Benton bought control of the Encyclopaedia 
Britannica in 1943 and became its publisher. He was 
born in Minneapolis, Minn. 

Bush, Prescott S. (1895- ), a banker, civic leader, 
and corporation director, became а Republican U.S. 
Senator in 1953. During World War II, he served as 
chairman of the U.S.O. War Fund Campaign. Bush 
was born in Columbus, Ohio. 

Dodd, Thomas J. (1907- ), a Democrat, was 
elected to the U.S. Senate in 1958. He previously 
served in the U.S. House of Representatives from 1953 
to 1957. Dodd was executive trial counsel at the war 
crimes trials of Nazi leaders at Nuremberg, Germany, 
in 1945 to 1946. He was born in Norwich. 

Humphreys, David (1752-1818), a brilliant soldier, 
served as aide-de-camp to George Washington during 
the Revolutionary War, and as minister to Spain in 
1796. He introduced Merino sheep into Connecticut in 
1801. Humphreys was born in Derby. 

Miantonomo ( ? 1649). chief of the Narraganset 
Indians, helped the colonists defeat the Pequot Indians 
in 1637. Miantonomo tried several times to kill Uncas, 
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the chief of the Mohicans, but Uncas finally had his 
enemy killed by a tomahawk blow in 1643. 

Purtell, William A. (1897- ), a Republican, was 
appointed to the U.S. Senate in August, 1952, to fill 
the unexpired term of the late Brian McMahon. He 
was clected to a full term in November, 1952 and 
served until 1959. Purtell was born in Hartford. 

Reeve, Tapping (1744-1823), started the Litchfield 
Law School, the first in America, in 1784. He fought 
for laws granting greater property rights to women. 
Reeve was born in Brookhaven, Long Island. 

Ribicoff, Abraham A. (1910- ), became Demo- 
cratic governor of Connecticut in 1955, and served 
until he became Secretary of Health, Education, and 
Welfare under President John F. Kennedy in 1961. He 
was a member of the state house of representatives from 
1938 to 1942, and the U.S. House of Representatives 
from 1949 to 1953. He was born in New Britain. 

Woolley, Mary Emma (1863-1947), was an American 
educator. She served as president of Mount Holyoke 
College from 1900 to 1937. As delegate to the 1932 
Disarmament Conference at Geneva, Switzerland, she 
became the first woman to represent the United States 
at an international disarmaments conference. Miss 
Woolley was born in Norwalk. 

ALBERT E. VAN DUSEN. Critically reviewed by JosEPH B. Hoyt 


Related Articles in Wonrp Book include: 


BIOGRAPHIES 


An alphabetical list of biographies relating to Con- 
necticut appears under the heading Connecticut in the 
BriocRAPHY section of the READING AND STUDY GUIDE. 


CITIES 


New Haven Waterbury 
New London West Hartford 


Bridgeport Litchfield 
Danbury Manchester 


Greenwich Meriden Norwalk Willimantic 
Groton Naugatuck Stamford 
Hartford New Britain 

History 


Charter Oak 
Colonial Life in America 
Hartford Convention 


Mystic Seaport 
Putnam, Israel 
Western Reserve 
PHYSICAL FEATURES 


Connecticut River Long Island Sound 
Housatonic River New England 


UNIVERSITIES AND COLLEGES 


Connecticut colleges and universities which have 
articles are listed in the Education section of this article. 


UNCLASSIFIED 
Groton Coast Guard 


roton Coast Gi New London Naval 
Training Station 


Submarine Base 
Outline 
1. The Land and Its Resources 


A. Location and Size E. Rivers, Waterfalls, 


B. Land Regions and Lakes 
C. Coast Line F. Natural Resources 
D. Mountains G. Climate 


Il. Life of the People 
A. The People 
Ill. Work of the People 


B. Cities C. Country Life 


A. Manufacturing and D. Fishing Industry 
Processing E. Electric Power 
B Med F. Transportation 
J. Mining с. с icati 
e: 'ommunication 
A. Schools 


B. Libraries and Museums 
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М. The Arts 
A. Architecture 
VI. Interesting Places to Visit 
Vil. Annual Events in Connecticut 
Vill. Government 
IX. History 
X. Famous Connecticut Men and Women 


B. Painting С. Literature 


Questions 

Why is Connecticut sometimes called “The Constity- 
tion State"? “The Nutmeg State"? 

How far did the original grant of Connecticut terri- 
tory extend? 

Who inspired Connecticut's first constitution? 

Why are there few full-time farmers in Connecticut? 

What technique first used in Connecticut made possible 
modern industrial production methods’ 

Where was the first law school in the United States 
established? In what year? 

Where is the world's only library devoted to the sub- 
ject of submarines? 

Who is regarded as probably the greatest figure in 
Connecticut letters? 

Why does Connecticut's governor have less power than 
many state governors? 

Where did the American hatmaking industry begin? 

Books for Young Readers 

DALGLIESH, ALICE. The Courage of Sarah Noble. Scribner, 
1954. Life in the Connecticut wilderness in the 
1700's. 

Hays, Wma P. The Fourth of July Raid. Coward- 
McCann, 1959. A story of the Revolutionary War. 
Lenski, Lots. Blueberry Corners. Lippincott, 1940, How 

the first railroad train came to the Naugatuck Valley 

in the 1840's. 

MARSHALL, DEAN. Long While Month. Dutton, 1942. A 
New York City girl goes to live with a cousin in Con- 
necticut for the winter. 

MILLS, LEWIS S. Story of Connecticut. 5th ed. Smith, 
1958. 

Books for Older Readers 

BEALS, CARLETON. Our Yankee Heritage. McKay, 1955. 

Connecticut: A Guide to Tis Roads, Lore, and People. 
Houghton, 1938. 

HARD, WALTER R. The Connecticut. Rinchart, 1947. А 

Lee, W. Storrs. Yankees of Connecticut. Holt, 1957. This 
social history of the people of Connecticut shows their 
influence in the development of the United States. 

Ѕмітн, Cuanp Р. The Housatonic: Puritan River. Rinchart, 
1946, 

CONNECTICUT, UNIVERSITY OF, is a state-support- 
ed coeducational college and state university at Storrs, 
Conn. Schools and colleges at Storrs include agricul- 
ture, arts and sciences, business administration, educa- 
tion, engineering, fine arts, home economics, nursing, 
pharmacy, physical education, and physical therapy. 
The university has branches in Stamford, ‘Torrington, 
and Waterbury, and maintains schools of law, insur- 
ance, and social work in Hartford. The main campus 
has a speech and hearing clinic, a hydraulics laboratory, 
and a marine biological laboratory. The university has 
an extension division and summer sessions. Courses lead 
to bachelor’s, master’s, and doctor’s degrees. The unt- 
versity was founded as a land-grant college in 1881. It 
first admitted women in 1893. For enrollment, see UNF 
VERSITIES (table). A. N. JORGENSEN 

CONNECTICUT COLLEGE is a private women’s Col- 
lege in New London, Conn. Courses in liberal arts lead 
to bachelor’s degrees, Some departments offer masters 
degrees, The annual summer session includes a specia 
school of dance, The library has collections of William 
Faulkner’s work and Connecticut history. The college 


ки founded їп 1911 as Thames College, but took the 
gesent name that same year. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). Rosemary PARK 

CONNECTICUT COMPROMISE. See UNITED STATES 
CowsrurioN (The Compromises). 

CONNECTICUT RIVER rises in northern New Hamp- 
shire, and forms the boundary between that state and 
Vermont. It then cuts across Massachusetts and Соп- 
necticut to empty into Long Island Sound. The river is 
407 miles long. Industrial towns have developed along 
is middle course to take advantage of the power from 
the river's falls and rapids. Important industries along 
the river include textile mills and paper plants. Ocean- 
going ships can tr ivel on the Connecticut between Hart- 
ford, Conn., and Long Island Sound. The beautiful 
Connecticut Valley has rich farm lands. Jonn H. GARLAND 

CONNECTICUT STATE COLLEGE, CENTRAL, is а co- 
educational schoo! at New Britain, Conn. Founded in 
1849, it is the oldest state-supported school in Connecti- 
cut, Courses in clementary and secondary education 
lead to B.S. and M.Ed. degrees. For enrollment, see 
UNIVERSITIES AND COLLEGES (table). 

CONNECTING ROD. See AUTOMOBILE (‘The Engine); 
GASOLINE Encinr (Pistons). 

CONNECTIVE TISSUE is the supporting tissue of the 
body. It is made up of cells, fibers, and intercellular 
substance. There are six forms of connective tissue in 
the body of an adult human being: (1) loose, or areolar, 
tissue; (2) fat; (3) dense fibrous tissue; (4) bone; (5) carti- 
lage; and (6) blood-forming tissue. 

Loose, or areolar, tissue is like a spider web. It supports, 
penetrates, separates, and allows motion between all the 
diferent parts and organs within the body. Its cells 
are called fibroblasts. Its white fibers are called col- 
lagen, and its yellow fibers, elastic. Cells that contain 
drops of fat make up the fatty tissues. The fibers of dense 
fibrous tissue are arranged in bundles to form the liga- 
ments and. tendons. IRVIN STEIN 

See also BLOOD; BONE; CARTILAGE. 

CONNELLY, MARC (1890- — ), an American play- 
wight, won a Pulitzer prize in 1930 for The Green 
Pastures. He based the play, a dramatization of early 
American Negro religious beliefs, on Roark Bradford’s 
book OP Man Adam an? His Chillun (see BRADFORD, 
Колак). Connelly and George $. Kaufman worked 
together on many plays (see KAUFMAN, GEORGE S.). 
These include Merton of the Movies (1922), Beggar on 
Horseback (192 3), and the musical comedy Helen of Troy, 
E (1923). Connelly also wrote The Farmer Takes а 
Wife (1934) with Frank B. Elser, and Everywhere I Roam 
(1938) with Arnold Sundgaard. His Hunter's Moon was 
Produced in London in 1957. Connelly was born in 
IcKeesport, Pa. s GronGE FREEDLEY 

CONNOR, RALPH. Scc Gorpon, CHARLES WILLIAM. 
,CONQUISTADORS, kahn KWIS tuh dawrz, were 
н explorers who conquered various regions of 
ae America during the 1500’s. ‘The most famous 
E Hernando Cortes, who overthrew Mexico, 

С Zrancisco Pizarro, who conquered Peru. See also 

XPLORATION AND Discovery (Spanish Explorations). 

CONRAD, JOSEPH (1857-1924), was a naturalized 
"itish novelist of Polish ancestry. He became famous 
а his stories about the sea and about life in Malaya, 

© Congo, and Europe. 

or many years, Conrad meditated on life as a ro- 


CONSCRIPTION 


ас осию, and on human tragedy. He saw 
л aspects to man’s life: his relation to the 
natural universe, his relation to human society, and his 
personal self-fulfillment. As a writer of both romance 
and tragedy, Conrad became a master of English style. 
His works have many levels of meaning, and they are 
at times autobiographical. His most famous story is 
Lord Jim (1900). Youth (1902) and Typhoon (1903) are 
romances of life at sea. Heart of Darkness (1902) is a 
portrait of man's tragic spiritual fall. In The Secret 
Agent (1907) and Under Western. Eyes (1911), Conrad 
studied man's tragic loneli- 
ness in society, 
(1904) shows how good 
plans give way to corrup- 
tion. Conrad’s other works 
include An Outcast of the 
Islands (1896), The Nigger 
of the Narcissus (1897), 
Tales of Unrest (1898), The 
Mirror of the Sea (1906), 
Personal Record (1912), Vic- 
tory (1915), The Arrow of 
Gold (1919), The Rescue 
(1920), Notes on Life and 
Letters (1921), The Rover 
(1923), and Suspense (1925). 
Conrad’s name was originally Jéser TEODOR Kon- 
RAD Narcz Korzeniowski. He was born near Kiev in 
what was then Russian Poland. His father was a Polish 
patriot, and the boy went into exile with him in Russia. 
As a child, Conrad was fascinated by his father's trans- 
lations of Shakespeare and Victor Hugo, and by sea 
stories. Before he was 17, he went to Marseille, France, 
to become a seaman. He began to learn English on 
his first voyage to England. Conrad later became a 
master in the British Merchant Service and, in 1886, 
was naturalized as a British subject. Warrer Монт 
CONSCIENCE, KAHN shuns, is a sense of right or 
wrong. It enables us to apply the general moral law 
to particular cases, so that we can know whether a cer- 
tain action is good and should be done, or is bad and 
should be avoided. A person may know that lying is 
wrong, but he still has to make up his mind about a 
particular story. His conscience may judge that the 
story is a lic. If he repeats it, he is acting against his 
conscience and committing a wrong act. Such an act 
may lead to strong feelings of remorse. James COLLINS 
CONSCIENTIOUS, кану shih EHN shus, OBJECTOR 
is a person who refuses on moral or religious grounds to 
fight in wars. Some religious denominations, such as 
the Mennonites, forbid their members to bear arms. 
Others, like the Society of Friends (Quakers), permit 
each member to make the decision for himself. During 
wartime, *C.O.'s" may serve in the armed forces in 
noncombatant assignments, such as the medical Corps, 
or help in disaster relief. In peacetime, they work in hos- 
itals and mental institutions. CHARLES B. MACDONALD 
CONSCIOUSNESS is the state of awareness, and is the 
opposite of unconsciousness, a state in which there ило 
experience. See PsvcHOANALYsIS; PSYCHOLOGY (Struc- 
turalism); SUBCONSCIOUS; SUBLIMINAL. 
CONSCRIPTION. Sce Army; DRAFT, MILITARY, 
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Nostromo 


Wide World 
Joseph Conrad 


Rapho-Guil lumette 
Conserving the Soil insures food 


for the future. Contour plowing 
across sloping land and strip crop- 
ping, or planting different crops in 
alternate rows, helps keep rain 
from washing soil away. 


Wildlife Conservation saved the bison, 
from destruction. Hunters killed all but about 
animals by the late 1800's. But game laws and 
tected the herds, About 10,000 bison now live in the western U.S, 


or American buffalo, 
550 of these mighty 
other measures pro- 


? 
Jon ervation 


CONSERVATION means the protection and wise use 
ofour natural resources. We cannot control the supply 
ofair we breathe or the sunshine that warms the earth. 
But we can influence the supplies of our other natural 
ssources—soil, water, forests, minerals, and wildlife. 
Üonservation means guarding these resources so they 
may be used wisely by the greatest number of people. 

Welike to think of our world as large enough and rich 
enough to provide good homes for everyone. Unfortu- 
nately, the supply of most resources is limited. Water 
covers about seven tenths of the earth’s area and so 
makes it useless for growing crops. Much of the actual 
land surface is either too cold, too dry, too wet, or too 
mountainous for crop farming. This leaves only about 
one acre of cultivated land to provide food for each of 
the 2,930,000,000 persons who live on the earth. 

Our natural resources are not only limited, but many 
of them can also be easily damaged or destroyed. Men 
cut down trees anc mine metals for use in building and 
manufacturing. ‘hey destroy forests to clear the land for 
faming. They pollute streams and make the water 
unfit for use. They overwork the soil and make it useless 
for growing more crops. 

Whenever possible, we must replace the resources we 
ше. A good forester cuts trees only where other trees will 
grow to replace them. The wise farmer adds to his soil 
the plant foods tliat crops take from it. Conservation is 
concerned not only with the resources we need today, 
but also with resources for the future. In each genera- 
tion, every person's share of the world becomes smaller 
because our population is growing rapidly. Every morn- 
ing finds 94,000 more persons on earth than there were 
the morning before. We have a real duty to use our 
resources wisely so that the people who come after us 
will be able to use them, too. 

Conservation also means safeguarding human re- 
Sources. Our well-being depends not only on soil, trees, 
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Forests of Tomorrow require planning to- 
day, Block cutting of Douglas firs insures a con- 
tinuous supply of future wood. Uncut trees scat- 
ter seeds that sprout quickly in cutover areas. 


William A. Garnett 
Conserving Water means making the most of each drop. Dams, 
such as Grand Coulee in Washington, store water for irrigation 
projects and use it to generate electric power. 


Human Resources area 
nation's strength. The battle 
against tuberculosis is an im- 
portant part of conservation. 

Chicago Tuberculosis Institute 


Mineral Conservation fights 
waste by reusing our resources. 
A pile of scrap metal is melted 
down and used again. 


U.S. Steel Согр.; 
Grand Rapids Herald Review 


Weyerhaeuser Timber Co. 
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3,000,000,000 


000 
The Booming World Popula- 2,500,000,00 
tion makes it vital to conserve our 
resources for future generations, In 2,000,000,000 
200 years, the number of person: 


on earth skyrocketed from 725,- 


I 
000,000 to over 2,930,000,000. 1,500,000,000 Th 
1,000,000,000 Ac 


500,000,000 
1750 


and mincrals. It also depends on our health and on the 
services we receive from others. We must try to see that 
all the things men make—houses, roads, machines—are 
well cared for. Conservation of human and natural 
resources helps make and keep our homes, our country, 
and our world better places in which to live. 

Conservation concerns national, state, and local gov- 
ernments. It also concerns the doctor who saves human 
lives and the teacher who helps develop students into 
useful citizens. The forest ranger in his lonely fire tower 
and the farmer planting his crops both work for con- 
servation. So do the social worker, the city planner, the 
game warden, and the policeman on the corner, Toeach 
of us, conservation means personal responsibility for the 
wise use of natural and human resources in our homes 
and communities. Because of this, conservation should 
be everybody’s business. 


Kinds of Conservation 


There are eight chief kinds of conservation: (1) soil 
conservation, (2) water conservation, (3) forest conserva- 
tion, (4) wildlife conservation,(5) conservation of grazing 
lands, (6) mineral conservation, (7) conservation for 
recreation, and (8) conservation of human resources, 
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1850 1900 1950 2000 


Each type of conservation has its own problems 210 
solutions. But different resources depend on one another. 
An example is the balance of nature between soil, vi ater, 
and wildlife. Plants апа animals only "borrow ihe 
foods they need. When they die and decay, théy give 
the clements they have used back to the soil Sec 
BALANCE or Nature. Я 

Soil Conservation. Most of the food that supports life 
comes from the soil, either directly or indirectly. Presi- 
dent Theodore Roosevelt once said: *When the soil 5 
Бопе, man must go. And the process does not take long. 
The earth is a great ball of rock about 8,000 miles in 
diameter. But its thin surface of soil averages only 2 or 
3 feet thick. The depth of the topsoil, the fertile top layer, 
is usually thin enough to be measured in inches. See о 

It takes nature several hundred years to build an E 
of topsoil. But erosion can wash or blow away this ae 
in a few years or even weeks. Rain falling on an acre 0 
barren, sloping land can wash away as much as if 
truckloads of soil in a year. Such washing away is calle 
sheet erosion. Water can also carve gullies in ree 
Wind may blow the topsoil off both sloping and leve 
land. In the United States, erosion has destroyed an 
estimated more than 50,000,000 acres of farm land since 


times. This is an arca larger than Nebraska. 
has partially destroyed another 50,000,000 acres 
aad threatens about 100,000,000 acres, 
F Other processes besides erosion can make soil lose its 
. Heavy rainfall can leach out the minerals that 
is need to grow. In leaching, rain water seeps 
pugh the soil and carries dissolved minerals below 
roots of most plants. Farmers can also ruin their 
land if they grow crops without fertilizing, Or returning 
койса food elements to the soil. 
Wise farmers add chemical and natural fertilizers to 
fe soil to maintain the food supply needed by growing 
ats. They plow animal manure and green plants into 
ground to increase the plant food and humus (see 
5). Crop rotation is an important way of keeping 
fertile. When a farmer rotates his crops, for example, 


€ may alternate corn with other crops that use different 

ements from the soil. He avoids planting the same 

Юр on the same land усаг after year, See ROTATION 
or CROPS. 


il conservation tries 10 keep the soil deep and 
ctive. In contour plowing, a farmer plows his fur- 
across a slope, rather than up and down. The 
s catch the rain water and keep it from running 
‘the hill. Some farmers lav out their fields in stairstep 
оп a hillside. Deep gullies can be controlled by 
g trees or grasses, or by building dams to hold 
water and soil. Опе of the best ways to prevent 
is to keep land covered with closely growing 
its such as wheat, grass, and trees. 
Conservation. Man and most animals need a 
nt supply of water to live. Farmers need water 
it crops. Hydroelectric dams hold back needed 
т and provide power for homes and industries. 
Сез, grasses, and other plant life play an important 
tin the natural circulation of water, and thus help 


aluable soil. Rapid runoff 
d cause frequent floods, and leave little water 
ig dry seasons. 
ture has many ways of conserving and controlling 
. But man often upsets the water balance in his 
Не drains ponds, swamps, 
т the natural sods, cuts 
ightens streams. These 
ge of water and speed runoff. 
id by planting vegetation. 
ts and grass should be planted where there are no 
à. growths. Dams built across rivers help hold 
the water. Reservoirs behind the dams store water 
Wet seasons for use in dry seasons. Dams help 
nt floods by controlling the flow of water. 
any towns and cities get their water from nearby 
and rivers. Some communities dump sewage and 
ge into the water, making it unfit to drink. Water 
Onis one of our most serious problems. Progressive 
Shave sewage-treatment plants (see SEwAGE). These 
ts return only safe water to the streams or lakes. 
States have laws that prohibit companies from 
img raw industrial wastes, such as liquids from a 
Plating factory, into streams. These wastes often 
Ber the supply of drinking water. They also kill 
Ost industrial wastes can be treated to make 
rmless, 


CONSERVATION 


Forest Conservation is closely related to water and 
soil conservation. Trees slow the runoff of rain and 
check erosion. This helps keep loose soil from clogging 
Trees planted along the edges of 
ficlds can check the force of the wind and help prevent 


Well-protected forests can serve man indefinitely. 
Lumbermen in the United States, Canada, and many 
other countries have learned | 
ing trees in such a way that the land will continue to 
provide lumber. They replant where necessary, and do 
not cut down young trees or seed trees, 

The Forest Service of the United States Department 
of Agriculture cooperates with the states and private 
landowners to conserve forests. Their efforts include fire 
prevention and fire fighting, control of disease and 
insects, technical services to timber owners and loggers, 
and forestry research. 

Wildlife Conservation. Wild animals play an impor- 
tant part in the balance of nature, and furnish us with 
many important products. Birds and other small ani- 
mals help control insects. Wild animals provide fur, 


CONSERVATION TERMS 


Erosion is the wearing away of soil by water or by 
wind. 

Farm Plan preserves the soil, vegetation, and water of 
a farm to achieve maximum conservation. 

Habitat includes food, shelter, and all other things that 
affect wildlife. 

Humus is the partially decayed remains of plants and 
animals in the soil. 

Irrigation is the artificial watering of plants. 

Land Drainage is the artificial removal of water from 
land by means of ditches or pipes. 

Plant Cover is the combination of all plant life—mosses, 
grasses, shrubs, trees—on any soil surface. 

Runoff is rain or melted snow that does not evaporate 
or soak into the ground, but runs into rivers, lakes, and 
oceans, д 

Strip Cropping means raising different crops іп alter- 
nating strips to control erosion. 

Sustained Yield is the cutting and care of woodland so 
it will produce a forest crop continuously. Ae 

Terracing means plowing or shifting the soil so it lies in 
horizontal plots that check the flow of water and resist 
erosion on hillsides. ents 

Urban Renewal is the replacement of old buildings in a 

i ith new, modern ones. 
ре Waterway is a part of a field that is planted 
i to prevent erosion. 
eed i the land from which water drains into a 
river. Watershed management means the control of the plant 
cover and soil to achieve a regular flow of clear water 
into the river. 
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food, and recreation. They also mak surroug 
more intercsung 

Hunters have killed great пиг» 
for sport and food. Forest fires dest 
natural grasslands and draining lak i 
stroy the nesting and feeding places 
birds, such as the passenger pige 
disappeared (see PASENGER Pictor s, such 
the whooping crane, the Calif 
trumpeter swan, are in danger of 
Crane; Swan). 


and the 


CONDOR 


It is just as important to keep s inimals from 
becoming too plentiful as it is to kee s from being 
wiped out. For example, animals su c mou 


lion that feed on other animals shou! be allowed ù 
become too numerous. But they plas 
the balance of nature, and should no 
pletely. We even need to control th« 
less animals, such as deer. Too man: 
may crowd other wildlife out of thei: 
too much of the available food. Anima in also dam 
age trees and crops. For example, à number of 
crows can ruin a corn crop. 


Sad conservation 


Soil Conservation Service, USDA 
Contour Plowing conserves water and prevents erosion. The 
deep furrows run across the slope of the land. Rain water collects 
in the troughs and soaks into the ground instead of running off. 


Erosion Takes Its Toll of unprotected farm land. Rain water 
running down the slopes of this farm can wash away 60 truck- 
loads of topsoil a year and carve deep gullies, 


м 
A 2 Y. 


We can bes: protect game and fish by taking care of 
the places whore they live. This enables wildlife to live 
well, raise th oung ones, and hide from their enemies. 
Partridge, for ‹ xample, need food patches, brushy under- 
growth for sh: er, and shrubs and trees in which to hide 
from hawks. Young trout need clean, cool water to 
thrive and g Squirrels need trees in which to build 
their nests. \ligrating birds need feeding and resting 
places on thc i: journeys. The federal and state govern- 
ments have established. hundreds of wildlife refuges 
throughout iie United States to give animals a safe 
place in which to live. 

Fish and gaine laws keep fishermen and hunters from 
Killing too n animals. In the late 1800's, for example, 
only about 550 bison (American buffalo) remained of 


the great hercls that once roamed the United States. 
Hunters had killed the rest. Game laws and other pro- 
tective measures saved these mighty animals. About 
10,000 bison now live in various parts of the western 
United States. See WILDLIFE CONSERVATION. 
Conservation of Grazing Lands. A large part of the 
Western United States consists of lands on which only 
grass and bushes grow. These dry grazing lands lack 
*nough rain to grow trees. They often have years of 
almost no rain at all. More than half the United States 
is grazing land, most of it in the dry areas west of the 
Misissippi River. Ranchers use this land to graze sheep 
and cattle. Livestock also grazes on woodlands, cleared 
lands, and planted fields in the East, the South, and 
Parts of the West. Я 
Americans have mistreated much of their grazing 
nds. The main damage came from years of overgrazing: 
Wvestock have destroyed much of the original plant 
Cover in some areas, Fires have also injured the grass and 


United Poses bs 
Wind Erosion cowed the "Оли Bowls” of the Greot Poin. ih 
times of drought, wind picks up the dry or sandy зой and comer 
it across the land in violent dust storms. 


Strip Cropping help: prevent wind erosion. On this Montane 
farm, rows of wheat alternate with rows of follow, or idie, 
The wheat helps breok the force of the wind, preventing 9 
blowing the fallow зой. Wheat formers often let half 

lie fallow each yeor in order to give i! o chance to sook wp 


soil, Coarse, useless plis such as mesquite have sprung 
up in the grazing Іа ро some regions of the West. In 
other areas, grazing В speeded up the normal erosion. 
Much wildlife has been destroyed or greatly reduced. 
The loss of plant cover has also reduced the value of the 
land as a watershed, or drainage area. 

Planting trees and careful grazing can restore and 
preserve much of the castern grazing lands. But the dry 
West presents a more difficult problem. It may take 20 
to 50 years for grass to return to an area where it has 
been destroyed. The federal government owns about a 
third of the dry western grasslands, and has taken the 
lead in protecting these areas. The federal Bureau of 
Land Management limits the number of livestock that 
ranchers can graze on the public lands (sce Puntic 
Lanps). It has also taken steps to replant grasslands, 
control erosion, and provide watering places for livestock. 

Mineral Conservation. Without mincrals, we would 
have few conveniences of modern life. Minerals provide 
steel for automobiles, copper for telephone wires, and 
aluminum for airplanes. Coal and petroleum are burned 
for power and heat. Uranium and other radioactive 


Water Conservation at Its Best is shown 
in this drawing. Trees and plants hold water on 
the land ond prevent floods. The reservoir 
stores water and serves as a recreational area, 
The dam controls the river's flow and puts it to 
work turning generators in the Powerhouse. An 
irrigation canal carries water to thirsty farm 
land. The waterworks Pumps water from the 
river, purifies it, and sends it to city homes. A 
sewage treatment plant makes waste harmless 
before returning the water to the river, This in- 
sures safe water for cities downstream, 


Life, © 1051 Time, Ine. 


Too Little Water. Years oi drought bened 
this Arizona water hole in! rocked, som 
boked mud flat. Man conno! vent drought. 
But careful use and planning help provide 
а supply of precious woter + mes of need 
Too Much Water. Ror llen rivers hooded 
this Oklohoma farm. F not only ean 


lives and property, bu! ! 
valuable soil. Because of + 
and other flood-contro! p 
tant part of conservation 


y also соту away 
dams, reservoir, 
ects are on impor 


nature millions 
val that took a 
burned by man 


elements produce atomic power. It to 
of years to make minerals. But a bed ‹ 
million years to form can be mined an 
in a few years. Sec MINERAL. 

We can conserve minerals by mini: 
reusing them when possible, and find 
those that are scarce. Scientists have dis 
of refining petroleum so that little is wa 
They also have found efficient wavs xtract metals 
from ores so that the loss is small. Plastics provide an 
important substitute for minerals. The reuse of scrap 
metals also helps conserve minerals 

Conservation for Recreation has |) 
portant than ever before. Industria! 
automation, gives us more spare time 1 enjoy the out- 
doors. Modern transportation makes it possible to reach 
forests, lakes, mountains, and beaches c juickly and easily 

But the number of recreational areas has decreased as 
the need has grown. Private owners havi closed many 
scenic spots. Other areas have been spoiled by misuse ог 
neglect. Expanding Cities have taken over beautiful 
countryside. As a result, our remaining recreational areas 


them carefully 
substitutes for 
ered methods 
ted or unused 


ипе more im 
ogress, such as 


Rave become more and more valuable and should be 
Fred for the enjoyment of all 

Nearly all natural resources have recreational value 
For example, a r can provide a home for fish, power 
forhomes and industry, and water for drinking. It can 
also supply à place for swimming, fishing, boating, and 

Т recreation. Western gr 
Bunting areas. Reservoirs created mainly to control 
floods and maintain waterways can also be used for 
Water sports. For example, Lake Mead behind Hoover 
Dam is a popular recreation area. 

Almost every city or town has at least one park. Most 
Male governments try to establish state parks within 
about 30 miles of every citizen. The National Park 
Service operates 30 national parks that cover more than 
13,000,000 acres. National forests and monuments are 
ako important recreational areas. See NATIONAL For- 
I3: NATIONAL Monument; NATIONAL Park 

Conservation of Human Resources. People are the 
Mest important resource of any nation. The health, 
happiness, and well-being of every person concerns not 
Шу the person himself, but his community as well. 


zing lands serve as good 


Care for healtl d fig gains discas 
important parts of human conservat M TT 
as Emil von the Ge сн 
discovered a diph ia vaccin з Е. Salk, d 
American bacteriologist who discovered the px 
cine, rank among the greatest comery “з. В 
child who cats prope he sleep he r " 


also a conservati 


to conserve his own health 


vention, in both homes and i 
conservation measure in which eve 

Human resources also include ever 
Manufactured. articles should Ix 


make 
carefully used. This prevents the waste 
energy, skill, and knowledge that went 
them 
As cities grow older, 


much money and effort to re 
ба 


It also reduces the drain on natur 
П 


slums 


ings with new ones. l 
housing to replace old, unsig! 
ings. These projects encourage peop 


their homes. 


. orest 


Cons ervation 


Р.8.А. 
Careless Cutting produces ruin and waste. 
Wise lumbermen never cut down an entire for- 
est. They leave trees to scatter seeds and re- 
forest the land. Cutover land loses its value as 
о watershed. Trees hold water on the land. On 
land such as this, water runs off quickly, causing 
floods and washing away the soil. 


The home, church, and school serve as the most im- 
portant organizations and agencies that promote human 
conservation. They help mold character, prevent crime 
and delinquency, and teach people how to live happy, 
useful lives, 


How Conservation Is Achieved 


Individuals can do much to promote conservation. 
But people have to work together in order to care for 
our natural resources properly. They can work with 
their neighbors in community conservation projects, or 
take part in projects carried on by state and federal 
governments. Nations join to fight waste and promote 
conservation on an international level. Special organiza- 


786 


Porost Serv 
y Valuable timber 
ty. They also ruin 
oy the forest os 
they stort, forest 
man can prevest 
nd planning, 


Raging Forest Fires d 
and threaten lives and ; 

the fertility of the soil a 4 
a home for wildlife. On 
fires are hard to fight. But 
most forest fires with ca 


The Results of Conservation. These logs 
symbolize what wise forestry practices can do. 
The forest that produced these logs will serve 
asa continuous source of wood for future yeon, 


Hedrieh-Blesatog 


tions work for conservation and help educate citizens n 
preventing waste and destruction of natural IE 
Schools also play an important part in conservation Ð} 
teaching young people its importance. ‘bility 
Community Cooperation. Some of the responsibility 
for conservation rests on local communities— the ор 
city, town, and village. Citizens often band озо 
in conservation districts for various purposes. These 5 
tricts are sponsored by state and federal governmen al 
Farmers join soi-conservation districts to get срака 
assistance and to work out efficient farm-manageme il 
plans. In the United States, more than 2,700 ae 
conservation districts attack soil erosion on a communa 
wide basis. Farmers in dry areas often form 17150 


1 wa associations, These organizations 
He farmers share the costs of storing and dis 
ater. 1 gions where land is to be drained 


ber of farmers may unite to form 


me states, water-conservation districts 
| damage and to make better use of 
districts help local residents pre- 


ent floods. 


ban-renew d neighborhood-improvement pro- 


operation of all interested citizens. 

irters to neighborhood redevelop- 
iade up of private citizens. These 
he problems of neighborhood blight 
idemning and selling old or unsan- 


в require 
Some states gr 
sent corpora ti 
rporations at 
such means 
ry buildings 
State and Federal Governments. In the United States, 
е the management of natural re- 
law, to the states. For example, a 
o reduce waste of natural gas and to 
of petroleum taken from the ground. 
conservation districts. Many states 
hey manage according to planned 
nservation prac ices 
Each state government has departments that protect 
nd manage wildlife resources, and regulate hunting 
d fishing. Many states have agencies devoted to 


ight to reg 
purces belongs 
can pass lay 


ntrol the amou 


State laws gover 


wn forests tha 


mest and water conservation. These departments not 
nly do much conservation work, but also conduct 
ictive programs of conservation education. 

The federal government and the states share in water- 
resource research, in the cost of forest-fire control, and 

tree planting. The federal government also joins with 
local communities to share the costs of reducing stream 
pollution and in the removal of slum areas in cities. The 


U.S. Extension Service provides trained men and women 
lo help farmers plan conservation programs. The Exten- 
Son Service centers its work at state land-grant univer- 


Selective Cutting makes room for new growth. This forester uses 
2 paint gun to mark a tree for cutting. This twisted tree would 


noke a poor saw log, but it can be used for wood pulp. 
Texas Forest Service 
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sities 


Agricultural 


and colleges 
these schools encour 


ments, the federa 


1 gov 
vast range of conserva 
of the U.S. Departme 
national forests. The depart 
Service works with soil« 
and Wildlife Service of the De 


works with the states on wildlife conservation. It als 


maintains waterfowl refuges 
department's Bureau of Re 
tion and 
agencies in the Department of the Interior include the 
National Park Service and the Geological Survey, whic} 
studies water and mineral resources. The Depar 
Health, Education, and Welfare pays special atte 


flood-control pe 


to the conservation of human resources. The Corps of 
Engincers of the U.S. Army has charge of f 
along major rivers 

International Cooperation. Nations offen work to- 
gether to solve mutual conservation problems. The 
United States and Canada cooperate to conserve the 
halibut fisheries off the coast of British 
Treaties between the two countries limit the amount of 
fish that can be taken from these waters 
mission studies the fishery problems and establishes and 
enforces regulations. A treaty between the United States 
and Canada protects waterfowl that migrate between 
the two countries. 

Canada, Japan, Russia, and the United States have 
a treaty that controls the hunting of fur seals in the 
northern Pacific Ocean. Many nations have joined in 
an international agreement to conserve whales. The 
waters of the Rio Grande are the subject of an agreement 


xx! control 


Columbia 


A joint com- 


Plowing a Fire Line around a forest helps protect И from fires. 
This open space prevents flames from leaping from tree to tree. 
Fire lines are an important means of fire protection. 


American Forest Products Imtustrios, Ine 


between the United States and Mexico. The Falcon 
Dam, completed in 1953, was built by the two countries 
to store the river’s water and help prevent floods. 

In 1949, the United Nations held a world conference 
on the scientific use and conservation of natural те- 
sources. The UN has a continuous program of studies 
and activities in the field of international resources. The 
World Health Organization; the Food and Agriculture 
Organization; and the United Nations Educational, 
Scientific, and Cultural Organization (UNESCO) deal 
with special conservation problems on a world scale, 

Special Organizations also do effective work in con- 
serving resources. These nongovernmental organizations 
include the American Forestry Association and the 
National Wildlife Federation, which promote the intelli- 
gent management and wise use of forests and wildlife. 
The Izaak Walton League is especially concerned with 
fish conservation. The National Audubon Society helps 
Promote public understanding of the value and need 
for soil, water, plant, and wildlife conservation. The 
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covers „minahal 
conservation 


The Battie Against Waste 


is often ight in the labore 
tory. These petroleum scientists 
use a miniature refinery to plon 
ways t t the most out of o 
barrel c 1. Men cannot moke 
mineral: ut research such оз 
this can find means to moke the 
Ьез! use of mineral resources. 
Robert Yarnall Richie 
Garden Club of America does much to guard the out- 


door beauty of the United States. i arch 

Some organizations specialize in conservation researc à 
and education. These organizations include the Ame г 
ican Association for the Advancement of Science, the 
Conservation Foundation, the Friends of the Land, the 
National Education Association, the National Safety 
Council, and Resources for the Future, Inc. Other 2 
portant conservation organizations include the NEO 
Association of Soil Conservation Districts, the ш, 
Reclamation Association, and the National Rivers anc 
Harbors Congress. adults. 

Most of these organizations are run by and for a е ith 
But many of them welcome young people. Many ү 
organizations take an active part in conservation A 
Conservation is a merit-badge subject of the Boy RU 
of America. The Girl Scouts and the Camp GUN 
also study it. Farm youth groups such as thc 4-H C e 
and the Future Farmers of America stress conservati 
in their educational programs. 


ion Education. Conservation is an important 
lool subject in the United States. Many school sub- 
ges contribute to an understanding of the need for and 
the processes involved in conserving natural resources, 
m projects and field tips are two special ways 

got students learn a bout conservation, 

(lasroom Projects help make conservation more mean- 
ful. Students in с hemistry and general-science classes 
gmetimes test samples of soil from their yards and 
prdens. Classes ma: make plaster models that show 
lr erosion occurs and can be prevented. Biology 
dents make aquariums that illustrate the balance of 
шше between fish. water, and plants. Geography 
eases sometimes make maps that show the locations of 
sts and forest areas destroyed by fire. Art classes make 
picture exhibits to show the importance of various kinds 
conservation. Students throughout the country plant 
wes on Arbor Day (sce ARBOR Day). In some schools, 
sudents work in school gardens that raise vegetables for 
tir lunchrooms. Raising pets and collecting minerals 
ar other examples of classroom projects related to 
conservation. 

Field Trips serve as an effective and interesting way to 
kam about conservation. Some states operate camps as 
part of their regular school programs. In these camps, 
young people learn some of the problems involved in 
conservation of land and wildlife. Students may make 
tips to sewage-disposal plants. They learn how engi- 
кез remove impurities that would pollute the water 
supply. Students sometimes take trips to farms to see 
ЮП conservation at work. See NATURE STUDY. 


Conservation in the United States 


Early Efforts. When the first colonists settled in 
America, they found а land of great natural wealth. The 
pioneers had no idez that good farm land, forests, and 
wildlife would ever become scarce. Some of the early 
famers, such as those of southeastern Pennsylvania, 
eontinued the careful farming methods they had learned 
in Europe. But most of the settlers moved on to unused 
land when their farms wore out. 

Some leaders became concerned about what was 

ppening to the natural resources. Thomas Jefferson 
favored contour plowing to hold soil in place. George 
Washington worried about soil erosion on his Mount 

tmon estate. His workers dug mud from the shore of 
E Potomac River and used it to fill in eroded fields. 
ting the 1700s and 1800s, individuals and private 
*Ganizations sometimes protested the waste of natural 
“ourees and promoted efforts to conserve them. The 
Taturalist and writer Henry Thoreau wrote articles urg- 
I the establishment of wilderness areas where wild 
men might live in safety, The bird paintings of John 

Audubon helped create a world-wide interest in birds. 
E and geographer George Perkins Marsh (1801- 

2) wrote The Earth as M. odified by Human Action. This 
E" book, written in 1864, helped arouse wide interest 

ronservation problems. 

E. pite of the efforts of these and other men, the 

NT of the eastern United States were gradually 

à ced during the 1800's. Timber became scarce along 

ast Coast, Only the opening of the western forest 
lı суете a timber shortage in the United States. 
Dow, eet pioneers cut down or burned the forests, 
Cd up grasslands, and killed many kinds of wild- 
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life. Wasteful hunting methods wi out almost all the 
buffalo. Miners dug minerals in A a way that only 
part of the Copper, iron, and coal was removed. 

As wildlife declined, state governments passed fish 
and game laws. Steps were taken to conserve scenic 
resources. In 1872, the government established Yellow- 
stone National Park, the first national park in the world. 
Also in that year, J. Sterling Morton, a Nebraska poli- 
tician who later became U.S. Secretary of Agriculture, 
started the custom of Arbor Day. In 1891, Congress 
passed a law giving the President the right to set aside 
areas as forest reserves. In 1898, Gifford Pinchot, one of 
the outstanding leaders of the conservation movement, 
became head of the division of forestry in the Depart- 
ment of Agriculture. Under Pinchot's leadership, the 
division took an increasingly important part in forest 
conservation. It became the Forest Service in 1905. 

National Policy. In spite of these early efforts, the 
conservation movement did not make much progress 
until President Theodore Roosevelt, with Pinchot's help, 
gave it his powerful support. Roosevelt added more acres 
to the national forests than did all other presidents before 
and after. He also regulated grazing in national forests. 
In 1908, he called the first White House conference of 
governors to consider conservation problems. As an 
outgrowth of this conference, 27 states established con- 
servation commissions within two years. Also in 1908, 
Roosevelt appointed the National Conservation Com- 
mission, headed by Pinchot. This commission included 
49 prominent men of science, industry, and politics. The 
group made the first inventory of natural resources in 
the United States. 

Delegates from the United States, Canada, Newfound- 
land, and Mexico met at the North American Conserva- 
tion Conference in Washington, D.C., in 1909. This 
meeting helped publicize the need for conservation, The 
delegates approved a broad statement of conservation 
principles. The following year, the geologist and educa- 
tor Charles R. Van Hise published the first textbook on 
conservation, The Conservation of the Natural Resources of 
the United States. М =. 

Congress passed the Week's Law in 1911. This act 
made it possible to enlarge national forests by purchas- 
ing areas from which water drainsinto naviga ble streams. 
President Woodrow Wilson signed the bill that estab- 
lished the National Park Service in 1916. He also signed 
the first migratory bird treaty with Canada in 1916. The 
treaty went into effect in 1918. 4 д 

Several men played an important part in helping. to 
establish and promote а national conservation policy 
during and after this period. The naturalist John Muir 
wrote of the natural beauty of the West and the need р 
care for it. Muir helped establish Yosemite Nunal 
Park. The cartoons of Jay N. “Ding” Darling fought for 
conservation of wildlife and other resources. Newspapers 


throughout the country printed Darling’ s cartoons. 

8 

Fairfield Osborn, F aul B. Sears, and other scienusts also 
D 9 Я 


important contributions to conservati 
s and as leaders of conservation groups. 

The 1930's and 1940's saw an increase in ND. 
tion on the national level under President Frank а 
Roosevelt. During the depression of HEOR gue 
sands of unemployed men and youths worked on 
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United Press Int. 
Wildlife Refuges protect birds and other animals, Ducks on 
their way south for the winter rest and feed safely at this water- 
fowl refuge located near Washington, D.C. 


pt TS УШ дЫ mi e conservation 


"Planting" Fish with an Airplane is a quick and efficient way 
to restock out-of-the-way lakes and ponds. Young fish are raised 
in a hatchery, then placed in special tanks in the plane. When the 
plane reaches the lake, the fish are dumped into the water, Al- 
most all the fish survive the 100-foot drop, 


New York State Conservation Dept. 


conservation projects. From 1933 to 1942, the Civil 


Conservation Corps (CCC) contir sly employed 
between 175,000 and 500,000 young men in the peo 
tection and improvement of natur csources. They 
planted more than 2,000,000 acres of forests, and fought 
countless fires. See CIVILIAN CONSERVATION Corps, 
Congress established the Tennessee \ alley Authority 
in 1933 to preserve and develop the resources of the 
area, That same year, the Deparun of the Interior 
set up а Soil Erosion Service. Th vice was trame 
ferred to the Department of Agricul in 1935 as the 
Soil Conservation Service. The Taylor Grazing Act of 
1934 ended the unregulated grazing ›чЫс grazing 
lands. From 1933 to 1943, the National Resources 
Board, later the National Resources Planning Board, 
made studies of the nation’s resources their best use, 
The Flood Control Act of 1936 estiblished the first 


national policy on flood control. 

By the time the United States entered World War H 
in 1941, the conservation movement included all efforts 
to preserve the country’s natural resources. Rationing, 
scrap-metal drives, and other wartime activities helped 
drive home the message of conservation. They showed 
how a nation depends on its resources 

Recent Developments. Progress has been made in ай 


phases of conservation during recent years. Soil-conser- 
vation districts have increased in number, Lumber com 
panies have adopted policies of forest conservation and 
increased the number of tree farms. Federal, state, and 
local governments have made special c{Torts to prevent 
flood damage, to reduce stream pollution, and to meet 
the water-supply needs of various parts of the country. 
Natural gas is being produced with relatively little 


waste, and improved refining techniques have vastly 
increased the number of products obtained from petro- 
leum. Improved technology has enabled industry to use 
magnesium, titanium, and other substances once be- 
lieved useless. Urban-renewal and public-health pro- 
grams have taken important steps toward the conservas 
tion of human resources. 

In 1954, Congress passed the Watershed Protection 
and Flood Prevention Act. This law provided for 
greater cooperation between federal, state, and И 
governments in reducing flood damage. In 1955; the 
Department of the Interior began a 20-year program to 
restore most of the federal grazing lands in the West. 
In 1957, the Forest Service undertook its five-year 
“Operation Outdoors" to improve and expand national 
forest facilities for outdoor recreation. 


Conservation in Other Countries 


Canada has thick forests, rich mineral deposits, rush- 
ing streams, and plunging waterfalls that make it one 
of the world's most prosperous countries. But, as in 
the United States, the early settlers carelessly wasted 
Canada's natural resources. They cut much of the great 
forest belt that stretches from the Atlantic Coast to the 
Pacific Coast, giving little thought to the future ne 
of the country. 

Forest fires have also caused heavy losses. Damage 
to the forests injured wildlife and muddied the rivers 
and streams. Erosion is common on the farm lands of 
southern Canada. The dry parts of western Canada 
need irrigation. Some grazing lands are overgra7 


and eroded. Canada ranks as a great vacationland, but 


yourists often leave waste and litter that spoil 
ty of recreation areas. 

5 o's, Canadians realized the need 
е easervation. 1 country has developed many 
servation programs Che federal and provincial gov- 
private industry to preserve the 
uetrv's resources. Ihe provincial forest services and 
vad pulp and paper ‹ ompanies have made excellent 
Animal preserves, and laws that 
sit hunting, trapp and fishing help protect Cana- 
fo wildlife. The provincial governments have estab- 
shed model fur farms to improve methods of raising 
dable fur-bearing animals. Large-scale irrigation 
cts have turned dry sections of Alberta, Saskatche- 
and British Columbia into regions of fertile farm 
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lotin America, like the United States and Canada, 
is had conservation. problems ever since the days of 
айу settlement. Soil erosion is widespread. Steep 
dyes have been farmed and badly eroded in the moun- 
vinous region that exiends from northern Mexico to 
ie tip of South America. Soil erosion has also hit the 
sling uplands of southeastern Brazil. Dust storms 
«ow across the drier parts of Argentina. People through- 
ut Latin America cut trees to make charcoal, and 
beers remove the forests in many areas. As а result, 
wil washes from the forest areas. Streams fill with silt 
wd are less useful for irrigation and water supply. In 
mst of the wooded regions, farmers burn over small 
jots of woodland, grow crops on them for a year or 
two, then abandon the land for a freshly burned area. 
this process destroys both forest and soil unless the 
коре allow the land to rest long enough for trees to 
gow again. Wildlife suffers from the damage to forests, 
wil, and rivers, 

Several Latin-American countries have undertaken 
important projects to conserve their resources. Mexican 
xhools have an active program of conservation educa- 
ton, Large-scale irrigation projects in Mexico have 
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turned more than 4,600,000 barres 
farm land. The government has also established expe 
mental farms and agricultural schools, and has loaned 
money to farmers to buy fertilizer 

Other Latin-American countries that have under 
taken irrigation projects include Peru, Ecuador, Vene 
zuela, Chile, Brazil, and Costa Rica. Venezuela has 
taken important steps to conserve petrole 
mineral resource. Engineers use mod: 
in order to waste as little of the country 
as possible. 

Europe has imported lame qua of 
more than a hundred years. This is partly because of 
the large population, and partly because of widespread 
soil damage. Southern Europe especially suffers fron 
poor conservation. As long as 500 years ago, sheep and 
goats destroyed trees and shrubs and ruined the soil by 
overgrazing in much of Italy, Spain, and Greece. R 
washed the soil to the valleys, creating swamps where 
malarial mosquitoes thrived. Mining exhausted 
small mineral deposits. 

Central and Northern Europe have also suffered loss 
of minerals and forest cover. But both nature and man 
have been kinder to these areas. The rains are lighter 
than in Southern Europe, and they do not wash the 
soil away so quickly. Sweden and Norway have had 
forest-conservation programs since the 1860's, Den- 
mark and Belgium have shown how to use fertilizer to 
make rich farm land from poor, sandy soil. The Nether- 
lands and Belgium lead the world in diking and drain- 
ing portions of the sea, creating some of the richest farm 
land on earth. French farmers save and use every avail- 
able bit of animal manure for fertilizers. French foresters 
keep forests growing on mountain slopes and sand 
dunes. The Germans work hard at all branches of 
conservation. For example, they have drained and 
fertilized the poorer, wet lands of the country's north- 
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em plain to make farm land. Switzerland checks floods 
in mountain streams by caring for босі. 

In Southern Europe, the Italians have drained and 
enriched the soil in the Po Valley in the northern part 
of the country. Land reclamation programs have been 
successful in southern Italy and in Greece. 

Russia has conservation problems similar to those of 
the United States and Canada. Fires and logging have 
damaged the country's great. northern. forest. Water- 
eroded gullies cut through the fertile plains of the 
Ukraine region in southwestern Russia. Wind erosion 
and dust storms threaten the dry eastern plains. Since 
World War П, the Russians have plowed vast areas of 
grassland to plant wheat. This plowing has increased 
the danger of wind erosion. But Russia has begun a 
large-scale program of conservation and resource de- 
velopment. It includes planting trees in dry arcas and 
controlling rivers to prevent flood damage. One of the 
largest programs attempts to control the mighty Volga 
River and store the spring floodwaters for irrigation and 
to generate electric power. 

Asia has an exceptionally great need for conserva- 
tion. Two thirds of the world’s population lives in Asia 
on resources that have been greatly reduced and dam- 
aged over a period of several thousand years. 

The Japanese are perhaps the most active conserva- 
tionists in Asia. In Japan, more than 90,000,000 per- 
sons live in an area the size of California. More than 
three fourths of the land is too mountainous for per- 
manent cultivation. However, the Japanese conserve 
their land carefully. The hills and mountains are kept 
covered with forests. The soil is heavily fertilized with 
waste from homes, and with commercial fertilizers. 

Most of China’s forests have disappeared. The soils 
have washed away from the hill lands, Many families 
live on river lowlands where they suffer from floods. 
However, careful methods of planting and fertilizing 
have preserved the fertility of much of the soil that 
might have become worn out from centuries of farming. 
Many Chinese farmers raise crops on terraces carved out 
of the hillsides. These terraces allow farmers to culti- 
vate the steep slopes, and help prevent further soil 
crosion. 

India has developed large-scale irrigation projects 
that furnish water to more than 67,000,000 acres of 
farm land. Wood is scarce in some parts of India. In 
these areas, many persons use animal manure as fuel 
rather than as fertilizer. As a result, much of the soil is 
poor in plant nutrients. India, Burma, and Pakistan 
have well-developed forest services to protect their 
timber lands and to create new reserves for the future. 

In southwestern Asia, grazing by goats, sheep, and 
cattle has destroyed much of the grass cover. Irriga- 
tion works have fallen into disuse during times of po- 
litical trouble. In Israel, where the soil was more than 
three feet deep in Biblical times, the hills are госКу and 
bare. However, Israel has made rapid strides in con- 
servation. Irrigation projects have turned desert waste- 
land into rich farm land, and the Israelis have drained 
swamps and lakes to provide soil for crops. In Iraq, the 
government has used part of the profits from the petro- 
leum industry to build imigation ditches and drain 
areas with marshes. 
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Africa has serious conservation problems 
the continent. Grazing animals have destroyed mach of 
the forest in Algeria, Morocco, and Tunisia Soil схе 
has also become a serious probi 


шап 


Africa. Centuries of fire and overgrazing have 
much of the grassland and deser: ib that cover mist 
of the continent. Only scattered p. ches of virgin бук 
remain in central Africa. Throuy!s ut the continene 
Africans have difficulty finding sı: drinking water, 
Some steps have been taken to svc Africa's resou 
problems. In Egypt, dams and ir: ..:tion canals have 
been built to control and use the )<cious water of the 
Nile River. Egypt’s irrigation syste... provides water fx 
more than 4,000,000 acres of farm lund. Irrigation pro} 
ects have also been started in nort! vestern Africa. 
Preservation of wildlife has һесоп a major conserva. 
tion problem in Africa. Governmen:s have established 


game preserves that cover more ihan 3 of every 100 
acres south of the Sahara Desert. Strict game laws peo 
tect lions, elephants, and other wild beasts that live in 
these preserves. The largest preserve. Kruger National 
Park in the Union of South Africa, covers about 8,000 
square miles. This is about the size of Massachusetts 
Between 35,000 and 40,000 persons visit Kruger Na 
tional Park annually. 


Careers in Conservation 


Conservation offers many kinds of careers for persons 
interested in the problem of preserving natural re 
sources. Thousands of experts are needed to devote 
their lives to conservation problems. n interest in the 
outdoors leads some persons to cares in forestry, sil 
conservation, wildlife management. and similar occu- 
pations. People who prefer laborato:« work may enjoy 
such jobs as water purification and biological studies. 
Other careers await in conservation: education, and in 
city and regional planning. Membership in such organi- 
zations as the Boy Scouts, Girl Scouts, Four-H Clubs, 
and the Future Farmers of America can help young 
people choose the conservation careers that will give 
them the greatest satisfaction. А 

Forestry offers а fine opportunity for a conservation 
career. In the United States, membership in this шр 
growing profession increased from only 10 persons 
1898 to more than 17,000 in the late 195075. Foresters 
protect woodlands from fire, insects, and disease. They 
also direct the care and use of forest land so that it will 
continue to produce good crops of trees. In adioa, 
foresters safeguard the wildlife, water, and soil of the 
forest lands. They supervise grazing in forest areas. 
Foresters work for the United States Forest Service, 
State forest services, and private industry. 

An applicant for a forest-ranger job should have à 
college degree in forestry. More than 25 universities = 
colleges offer forestry degrees. A few schools also o sd 
graduate forestry degrees for persons interested in 
search at forest experimental stations. su s 
forestry study such subjects as chemistry, biology; 
botany, lumbering, and dendrology (the history а 
identification of trees). ‘off 

Soil Conservation attracts young men ecd en 
active, outdoor lives. Soil conservationists supply ias т 
ers and ranchers with information on soil and ie 
They are employed by the Soil Conservation gen 
and other agencies of the U.S. Department of Agn 
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pw Projects teach students the importance of conservation. 
se young:ters in a California school apply their knowledge of 


ture, and state agricultural experiment stations, farm 
cooperatives, and private industry. 

A soil sci ntist should have a college degree with a 
major in soils or in closely related subjects that concern 
land use. Students of soil science study such subjects as 
plant pathology, plant physiology, genetics, апа bio- 
logical chemistry. : 

l Wildlife Management jobs range from laboratory 
Ert of microscopic plants and animals to policing 
s and streams. The Fish and Wildlife Service, the 
the National Park Service, and other 
government agencies employ wildlife experts. 
Я Good fishermen апа woodsmen may find jobs in wild- 
life conservation after finishing high school. But the best 
jobs require a college education. More than 50 colleges 
and universities in the United States provide training 
in wildlife management. Persons with degrees in orni- 
thology, entomology, zoology, and biology also find 
Jobs n this field. ? 
E odiis plays an important part in many 
En vation p These include building roads 
» A SER or doing construction work connected with 
К nservation. But civil engineers are especially con- 
rie with the development, use, and conservation of 
r resources. They build dams, reservoirs, power 
plants, and water-supply systems. The Bureau of Rec- 
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Courtesy of fan Diego County бееде 
conservation to raising their own vegetable garden. They learn by 
doing, and see the result of scientific forming methods, 


lamation and the Corps of Engineers of the United 
States Army are among the government agencics that 
employ engineers to work on such problems as flood 
control, irrigation, and water pollution. Civil engincers 
also work for state and local governments and in private 
industry. A civil engineer must have a college degree 

Other Professions. Teachers play an important part 
in conservation by instructing students in good con- 
Colleges, universities, and some 
These are 


servation practic 
high schools give courses in conservation. 
usually taught by persons who majored in geography or 
biology. Sometimes majors in economics or political 
science teach this subject. Most state departments of 
conservation also employ specialists in conservation 
education. These positions require college training in 
wildlife, forest, or other types of conservation 

Persons with college degrees in regional planning or 
geography can find work with city and regional plan- 
ning agencies. These groups study such problems as 
water supply, the establishment and care of parks, and 
urban renewal. Postgradute work in city and regional 
planning is also desirable. J. Rost. WIrTAKER 
. See the CONSERVATION section of the 
READING AND STUDY GUIDE for etailed lists of articles 


relating to Conservation. In addition, see the list of Con- 
servation Leaders in the BIOGRAPHY section of the READ- 
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Related Articl 
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1х0 ano Srupy Салре. Scc also the following articles: 
Som лхо WATER CONSERVATION 


Drainage Irrigation Soil 
Erosion Reclamation Soil Bank 
Floods and of Land Water 

Flood Control Rotation of Crops Water Supply 
Ground Water Sewage 


Forest AND WiLbure CONSERVATION 


Animal Fishing (Fish Conservation) 
Arbor Day Forest and Forest Products 
Beaver (Beavers and Fur (Fur Conservation) 
Human Beings) Game 
Bird (How We Protect Tree Farming 
Birds) Wildlife Conservation 


Fish (Fish Conservation) 


Conservation or Human RESOURCES 


Automobile Driving Housing Protection 

Baby Juvenile Recreation 

Child Delinquency Safety 

Child Labor Labor Sleep 

Crime Life Social Security 
Education Medicine Social Work 
Freedom Nutrition Standard of Living 
Handicapped, The Peace World 

Health Population 


CONSERVATION AND GOVERNMENT 


Agriculture, Departmentof National Forest 
Central Valley Project National Monument 
Civilian Conservation National Park 
Reclamation, Bureau of 


rps 
Interior, Department of Soil Conservation Service 


thc Tennessee Valley Authority 
Missouri River Basin UNESCO 
Project World Health Organization 


CONSERVATION ORGANIZATIONS 


American Association for the Girl Scouts 
Advancement of Science Izaak Walton League of 
American Forestry Association America 
Audubon Society, National National Wildlife 
Boy Scouts Federation 
Camp Fire Girls Wild Flower Preserva- 
Four-H Club tion Society 
Future Farmers of America of America 
UNCLASSIFIED 
Aviation Fire Prevention 
( Conservation) Natural Resources 
Balance of Nature Petroleum (Petroleum 
Coal (Conservation) Conservation) 
Ecology Plant Quarantine 


Outline 


1. Kinds of Conservation 
A. Soil Conservation F. 
B. Water Conservation G. 
C. Forest Conservation 
D. Wildlife Conservation H. 
E. Conservation of 

Grazing Lands 

Il. How Conservation Is Achieved 

А. Community C. International Cooperation 


Mineral Conservation 

Conservation for 
Recreation 

Conservation of. 
Human Resources 


peration D. Special Organizations 
B. State and Federal E. Conservation Education 
Governments 


Il. Conservation in the United States 
IV. Conservation in Other Countries 
А. Canada C. Europe 
B. Latin America D. Asia 
М. Careers in Conservation 
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E. Africa 


Questions 


Why does a wise farmer not plant : 
after year? 

How have the United States and 
in conservation projects? 


1C same crop yege 


Canada cooperates 


How long does it take to build an inch of topsoil? 

In what way is soil conservation ited to water cog. 
servation? 

What are two reasons why it is important to protect 
wildlife? 


What is the balance of nature? 

What can be done to preserve min 

What are some youth organization 
wise conservation practices? 


al resources? 
that help promote 


What part did Theodore and Franklin Roosevelt play 
in conservation? 
What are the eight chief kinds of conservation? 
Books for Young Readers 
Bronson, WILFRID S. Freedom and Plenty: Ours to Save 


Harcourt, 1953. This book describes 
problems of the United States. 

FLOHERTY, Jonn J. Forest Ranger. Lippincott, 1956. His- 
tory of the Forestry Service. 

GRAHAM, Epwarp H., and Van DersaL, W. R. Wildlife 
Sor America. Oxford, 1949. Water for America: The Story 
of Water Conservation. 1956. 

SHIPPEN, KATHERINE B. Great Heritage. Viking, 1947. 

Ѕмітн, Frances C. First Book of Conservation. Watts, 1954. 
How rivers, lakes, forests, plants, wildlife, and the 
earth itself are related to each other 


Books for Older Readers 


ADAMS, ANSEL, and NEWHALL, Nancy. This Is the 
American Earth. Sierra Club, 1960. A plea for the 
conservation of scenic resources, with many photo- 
graphs. 

ALLEN, Durwarp L. Our Wildlife Legacy. Funk, 1954. 

ALLEN, SHIRLEY М. Conserving Natural Resources: Princi- 
ples and Practice in a Democracy. 2nd ed. McGraw, 1959. 

BUTCHER, DEVEREUX. Seeing America’s Wildlife in Ош 
National Refuges. Devin-Adair, 1955 

Carson, CHARLES H., ed. America s Vatural Resources. 
Ronald, 1957. Leading conservationists describe plans 
for preserving natural resources. T 

Carnart, ARTHUR Н. Timber in Your life. Lippincott, 
1955. Timber conservation and the Forest Service. 

Covre, Davin C. Conservation: An Ате ican Story of Con- 
flict and Accomplishment. Rutgers Univ. Press, 1957. 

GABRIELSON, IRA N. Wildlife Conservation. 2nd ed. Mac- 
millan, 1959. - 

Носмев, Donornv. Conservation in America. Lippincott, 
1958. 

HUBBARD, АттсЕ Н. This Land of Ours: Communily and 
Conservation Projects for Citizens. Macmillan, 1960. А 

Kerr, Roserr S. Land, Wood, and Waler. Flect, 1960. / 
plea for the conservation of land, forest, and water 
resources. 4 

Kreps, Juanita M., ed. Our Natural Resources: Their 
Development and Use. Wilson, 1955. p 

o FAIRFIELD. Our Plundered Planet. Little, Brown, 
948. ur 

Sears, PauL B. Deserts on the March. 2nd ed. Univ. of 
Oklahoma Press, 1947. 50 

SuıTH, JEAN. Find a Career in Conservation. Putnam, 1 
A description of many types of work in conservati 
with lists of schools and organizations. | 

Wurraker, J. RUSSELL, and ACKERMAN, E. A. Ameri 
Resources. Harcourt, 1951. 


CONSERVATION OF ENERGY means that energy 
can be neither created nor destroyed, but can € 
change its form. See ENERGY (Conservation of Energy) 

CONSERVATION OF MASS, LAW OF. Sce MASS. 

CONSERVATION OF MATTER, LAW OF. See МАТ 
TER (Conservation of Matter). 
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CONSERVATISM is a political philosophy or belief. 
|i eks progress in line with proven values of the past. 
Мон American conservatives hold that government's 
йу proper role is to protect man’s basic rights. They 
define politics as the art of obtaining for the individual 
he greatest possible amount of freedom without harm- 
isg the social order. In the conservative view, history 
dows that concentration of political power in the 
funds of a few persons has always resulted in less 
individual freedom. Conservatism denies that politics 
should concern itself only with man’s material needs, 
fr calls for attention to both the spiritual and the 
material sides of man's nature. 

The Conservative Philosophy in the United States 
holds that if political power becomes too concentrated 
and is not restricted, the person who holds power may 
abuse it. For this reason, conservatives in the United 
States want government limited to the powers specifi- 
ally given to it by the United States Constitution. 
Conservatives believe this is essential if the freedom 
of the individual is to be preserved. Each person must 
be responsible for his own development. He must make 
the choices that govern his life, rather than leave them 
to other men or groups. 

The typical American conservative sees no reason 
to change the powers of the representative form of 
government which has been proven throughout United 
States history. He believes that the free enterprise 
system has given Americans a way to exercise individ- 
ualism, and that this system should not be changed. 

History. Conservatism has existed in many forms 
and many countries. It existed in early America. Con- 
servatives believe that the founders of the American 
republic were conservative in their thinking because 
the documents these men created were based on their 
knowledge of mistakes made in the past. Both the 
Democratic and the Republican parties of today have 
conservative wings, or groups. But the Republican 
party is gencrally regarded as being more conservative 
than the Democratic party. 

Conservatism has always played an important role 
n Europe, especially in England and France. The Eng- 
lish Conservative party, nicknamed the Tory party, 
dates back to the 1800's (see CONSERVATIVE PARTY). 
The political name conservative is said to come from the 
name of a Paris newspaper, Le Conservateur, which op- 
Posed the revolutionary forces in the French Revolu- 
tion. Barry GOLDWATER 
- CONSERVATIVE PARTY is one of the two main po- 
litical parties in Great Britain. The second is the Labour 
party. Historically, the Conservative party took the 
place of the Tory party that appeared in England after 
the Revolution of 1688 and flourished until the middle 
1800, Benjamin Disraeli, a founder of the Con- 
Servative party, worked for a new program for the 
Jonservatives. He wanted the working class given the 
tight to vote. He also sought to pass social legislation in 
favor of the workers and worked for stronger bonds be- 
‘ween Great Britain and its empire. 

Disraeli succeeded in “educating” his party- Con- 
Servatives passed the Reform ВШ of 1867, which gave 
the vote to workingmen. After World War I, Con- 
Setvatives helped reorganize the British Empire to 
achieve equality between Great Britain and the domin- 
ions, Winston Churchill, a Conservative, led the Na- 
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tional Coalition Government during World War 11 
In 1951, the Conservative party returned to power as 
an independent political group. It won а landilide 
election victory in 1959. J. Kaws nario 

See also Desxarts, Вамјлмм; LIBERAL Parry; PEEL, 
Six Ковкат; Tory. 

CONSERVATOR, in law. See Recrivta 

CONSERVATORY isa school that teaches all branches 
of music. The old Italian religious conservatories taught 
orphans music and speaking. А conservatory was 
founded in Naples before 1490. 

Perhaps the most famous conservatory is the French 
Conservatoire de Musique, established in 1795. All the 
larger cities in America have conservatories of music 

The term is also applied to indoor botanical gardens 
(see BOTANICAL GARDEN). Casim B. Riosea 

CONSIGNEE AND CONSIGNOR. Sec Ни 1 or Lapiso 

CONSISTORY. Sce Pore. 

CONSOLIDATED SCHOOL is the result of joining two 
or more school districts and combining their school 
populations. This term is generally used in rural or 
suburban areas. The need for more adequate school fa- 
cilities in areas where the population is scattered led 
to the consolidation of independent school districts 
in many parts of the United States. Often, as many as 
six districts with inadequate schools have been com- 
bined to make two or three larger districts. Such con- 
solidation insures a more varied curriculum, and better 
libraries and teaching staffs. R. Fuxrwaw Borne 

CONSONANT, KAHN soh nunt, is a letter or sound 
which in speech requires hindering of the breath by the 
tongue, teeth, or lips. There are two kinds of sounds. 
‘The open sounds with free breath are called vowels. The 
closed sounds, called consonants, arc made with the 
breath wholly or partly checked. Stopped consonants re- 
quire complete stoppage of the breath. They are b, d, g, 
Е, p, t. Open consonants require only partial stoppage of 
breath. They are /, m, п, r, te, y. The spirants are open 
consonants that require friction in the oral passages. 
They are f, j, 5v, z. H is an aspirant, or breathed, conso- 
nant. CLARENCE STRATTON 

See also PRONUNCIATION; VOWEL. 

CONSORT. See PRINCE CONSORT; QUEEN. 

CONSPIRACY, kahn SPIHR uh sih, is an agreement 
between two or more persons to do something that is 
against the law. It is not always necessary that the 
planned act be committed or that any person be de- 
frauded or injured. The act of conspiring sometimes con- 
stitutes the crime. Each person involved is criminally 
responsible for everything that results, whether it was 
intended or not. Conspiracy is punishable by fines as 
high as $10,000, or imprisonment for as long as 14 years. 
Tf loss of human life results from a conspiracy, the crime 
of murder may be charged. Faen E. Inmav 

CONSTABLE is a police officer in a rural community 
of the United States. He may arrest persons suspected 
of crime. But his main job is to carry out court orders. 
The word constable comes from the title of an official 
of the Eastern Roman Empire called the comes stabuli, 
or count of the stable. In France, the constable was 
once a member of the king's houschold, or a commander 
of the king's armies. In England, all policemen are 
called constables. Н. Е. ALDERFER 
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CONSTABLE, JOHN 


CONSTABLE, JOHN (1776-1847), i5 generally. со 
sidered one of the geates English landscape painters 
He originated the kind of landscape painting that still 
lols most natural. Painters before him had painted 
landscapes in brown tones. When Constable used green 
for gras and leaves, his color seemed bright and vivid. 
He probably achieved this naturalness because he 
painted preparatory studies outdoors. Landscape paint- 
en who influenced him, such as the French artist 
Claude Lorrain and the 
Dutch masters, painted in 
their studios. 

Constable generally 
painted quiet views of the 
English countryside in the 
vicinity of London or Suf- 
folk. He painted aftemoon 
scenes in summer or on 
warn days of spring or 
autumn, but never winter 
scenes. Although his paint- 
ings lack imagination in 
subject and style, their 
naturalness in showing 
everyday scenes seemed 
romantic to the people of his day. He painted in both 
oil and water color. 

Constable became famous in France when his paint- 
ing The Hay-Wain won a prize at the Paris Salon ex- 
hibition of 1824. This painting appears in color in the 
Paintine article. French romantic painters, such as 
Ferdinand Victor Eugéne Delacroix, began to imitate 
some of Constable’s methods. Some of Constable’s best- 
known paintings include The Cornfield, Hampstead 
Heath, View of Suffolk, Weymouth Bay, and Salisbury 
Cathedral from the Meadows. 

Constable was born in Suffolk, England, the son of 
a miller. As a boy, he drew the countryside around his 
fathers mill, where he worked. He later said these 
placid scenes made him an artist. In 1795. he went to 
London to study. He lived a life of case through inheri- 
tances from his father and uncle, LESTER D. LONGMAN 

CONSTANCE, LAKE. Sec Lake CONSTANCE. 

CONSTANCE, PEACE OF. Scc FREDERICK I (Bar- 
barossa). 

CONSTANCE MISSAL, a book of Masses for the 
German diocese of Constance, is one of the earliest 
books printed in Europe. Scholars believe that Johannes 
Gutenberg printed it about 1450, several years before 
he produced his famous 42-line Bible. The letters of the 
Missal are cruder than those of the Bible. The Pierpont 
Morgan Library in New York City owns the only copy 
of the book in the United States. Two other copies are 
in Munich, Germany, and Zurich, Switzerland. 

See also Book (Printed Books); JUTENBERG, JOHANNES, 

CONSTANȚA, fawn STAHN ай (pop. 99,690), is 
the only Romanian seaport on the Black Sea. For loca- 
tion, see ROMANIA (color map). The city has a modern 
harbor. A pipeline brings petroleum from the oil fields 
to Constanta, which has large oil-storage tanks. Rail- 
toads connect Constanta with the chief cities of the 
Danube Basin. Two fashionable pleasure resorts, Ma- 
maia and Eforie, are near Constanta. Arvis Z. ROKR 
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CONSTANTINE (pop. 148.72 


^ nportant Ay 
gerian trading center, and the ‹ 


¢ one of ihe 
country’s three political depart: сиик 
activities connected with easter Algeria's ima mi 
phosphate mines are located | It lies about sa 
miles from Algiers the Algerian « А railroad cos. 


necis it with the seaport of Phili lle 
city was destroyed in A.D. 311 
Great, whose name it bears, rebu 
ALGERIA (color map) 

CONSTANTINE was the папи 
one antipope of the Roman ( 

Constantine | (?-715) became 
ceeded in breaking the antipapa! 
bishop of Ravenna, and skillfully intained smoodi 
relations with the Byzantine empe ( 
born in Syria. 

Constantine Il (2-769), an antix 
of Toto, the duke of Nepi. At the d 
in 767, Toto, by force, had his br. 
though Constantine was only a lavman 
was inept, and Toto dominated him. After 13 months 
а legitimate election was held, Stephen IV. was 
elected pope. Constantine was blinded and expelled 
from Rome. Gustave W 1 FULTON J. Sass 

CONSTANTINE I (1863-1923) геі пей twice as king 
of Greece. He succeeded his father, Ge orge I, in 1913 
The Allies drove him into exile in 1917 because he be- 
lieved in German victory and wanted Greece to te 
main neutral. He was recalled in 1920, when the Greek 
Army invaded Turkey to capture Constantinople and 
to restore Greece's medieval Byzantine Empire. But the 
Turks defeated the Greeks, and in 1922 the king again 
went into exile (see Greece (History|). Constantine was 
born in Athens. R. V. Bows 

CONSTANTINE, KAHN stan tiw. 1, THE GREAT 
(272-337), was a Roman emperor whose full name was 
FLAVIUS VALERIUS AURELIUS Cosi AN rivus. He was а 
son of one of the emperors of the Wes Roman Empire 
Young Constantine was an 
able soldier and adminis- 
trator, and when his father 
died in 306, he was pro- 
claimed emperor by his 
own and his father's troops. 

But Constantine had а 
number of rivals. He de- 
feated his strongest rival, 
Maxentius, at the famous 
battle of Milvian Bridge in 
312. According to legend. 
he saw a vision of the 
Christian cross before the 
battle. Written on the cross 
was, *By this sign thou 
shalt conquer." The cross 
became Constantine s bat- 
tle symbol, and the Chris: 
tians began to receive 
favored treatment among 
religions in the empire. 
Constantine himself ies 
not baptized until short 
before he died. 

From 312 to 324: Con- 
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Visual Education Service 
Constantine the Great is 
shown with his mother, Helena, 
in this painting by Cima, 


ruled аз Emperor of the West. In 924, after he 
pd Licinius, Emperor of the East, he became sole 
the Roman Empire. In 330, he moved his capi- 
n Rome to the site of ancient Byzantium. The 
be built was called Constantinople. Its name was 
ed in 1930 to Istanbul. 
sian church grew in power and numbers, 
- One of the most serious disputes was 
поп of the Trinity. This dispute threat- 
the church. Constantine called a council 
t Nicaea in Asia Minor in 325. The 
came out of this council (see Nicene 


Constantine was popular with his people. 
ı marked his administration. When he 
re was divided among his three sons, Con- 
ine II, Constantius II, and Constans. 
th of Constantine, built in Rome in 315, honors 
«victory ove: Maxentius. Romar Gi www Bowe 
CONSTANTINE PALAEOLOGUS. See BYZANTINE 
mire (Final Decline). 
ISTANTINOPLE. See ISTANBUL. 
CONSTELLATION, кану stuh LAY shun, is a group 
fars within a definite region of the sky. By knowing 
Positions o! the constellations, it is possible to locate 
из, planets, comets, and meteors. For thousands of 
из, man has used his knowledge of the constellations 
guide himself from place to place during journeys 
fr the surface the earth. 
ch constellation has a definite time of the year 
fen it culminates, or reaches its highest point in the 
‚ At latitudes too far north or south of the equator, 
iny constellations do not culminate high enough to be 
еп. The consicllations appear to move westward as 
tarth rotates around the sun. For this reason, certain 
tellations can be seen only during one season of the 
it (see Азткохомү [color picture, Parade of the 
mstellations|!. 
In 1928, thc International Astronomical Union fixed 
boundaries of the 88 constellations in the sky. The 
eks recognized and named 48 constellations. Many 
these same constellations were also recognized by the 
fabs, the Egyptians, and the Babylonians. Since the 
00's, astronomers have named the 23 constellations 
he extreme Southern Hemisphere. - 
names of the constellations are given in Latin, 
e Latin was once the language of learning. The 
of the constellations used by the Greeks, Egyp- 
and other peoples were translated into Latin. For 
venience, the ancients named the constellations after 
Certain figure that its stars seemed to form in the sky. 
example, the stars in Ursa Major, the Great Bear, 
femed to form a bear. Today, the outlines of these 
5 do not represent such figures very clearly. Not all 
Hups of stars make up constellations. І. M. Levit 


d Articles in Wonrp Book include: 


Centaurus Pegasus 
Cepheus Haier 

us isces 
Es Pleiades 
Gemini Sagittarius 
Hercules Scorpius 
Leo Southern Cross 
Lyra Taurus 
Orion Virgo 


vance and the Unised States fom ill 
to 1800. In battles off the 
captured the friungenir in 170 and the бале 
La Vengeance in 1800. These two victories made Truxtun 
the leading hero of the war. D) 
See also Navy, Usrrep. Sram (Undeckued. War 
with France). 
CONSTIPATION, Lahn кый PAT stun, is а condition 


vides for the form of the government, for limits on the 
Us powers, and for assurances of the rights 
and liberties of the citizens. In order to make the rules 


the country. If the courts find that a law passed by Con- 
gress conflicts with the Constitution, the law is declared 
unconstitutional and cannot be enforced. 9 

Great Britain has an unwritten constitution. The 
basic rules that make up the British constitution are the 
traditions of freedom, justice, and human rights under 
which the British people have lived for hundreds of 
years, These rules can be changed by parliament. The 
right of free speech in Great Britain is considered to be 
protected as fully by the country’s unwritten constitu- 
tion as it is by the written constitution of the United 
States. In Canada, the constitution is in the British 
North America Act, passed by the British parliament. 

Each state of the United States has its own written 
constitution. Usually these constitutions were written at 
constitutional conventions. Екулх №. Скуош 

See also Ввітіѕн NORTH AMERICA Аст; CANADA, 
GOVERNMENT oF (The Constitution); Great BRITAIN 
(Government); Омітер STATES CONSTITUTION. 
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CONSTITUTION 


CONSTITUTION is a famous frigate of the United 
States Navy. Its popular name is “Old Ironsides.” The 
frigate was built at a Boston shipyard between 1794 
and 1797. It was 204 feet long and had a displacement 
of 2,200 tons. The hull was made of oak from Massa- 
chusetts, Maine, and Georgia, and the masts of white 
pine. It could carry provisions for a crew of 475- 

The Constitution was launched on the third attempt 
on Oct. 21, 1797. It was unharmed in battles with the 


ма? 
U.S. Navy 
The Constitution, better known as "Old Ironsides,” one of the 
most famous vessels in the United States Navy, is viewed by 
thousands of people each year in the Boston Navy Yard. 


Barbary powers in 1803 and 1804. In the War of 1812, 
the vessel fought and won a battle near Cape Race 
against the Guerrizre, an English warship. It was during 
this battle that the ship earned its nickname. A sailor 
is said to have seen shot from the British guns bouncing 
off the Constitution's sturdy sides, and exclaimed that 
the ship had sides of iron. Isaac Hull, an American 
naval officer, commanded the frigate. After other severe 
and victorious battles, the Constitution was condemned 
in 1830 as unseaworthy and was ordered destroyed. 

The poem “Old Ironsides,” by Oliver Wendell 
Holmes, in which he wrote: 


Oh, better that her shattered hulk 
Should sink beneath the wave, 


aroused public sentiment, and the vessel was rebuilt 
and restored to service in 1833. In 1855, it was put out 
of commission at Portsmouth Navy Yard and used as a 
training ship, but was again rebuilt in 1877. In 1897, 
a hundred years after its launching, the ship was finally 
drydocked and repaired, to be preserved as a memorial. 
Thirty years later, American children raised money 
to recondition the vessel for a tour of United States 
ports. In 1930 Congress appropriated $300,000 to com- 
plete the work. On July 31, 1931, “Old Ironsides” was 
commissioned into active service. After sailing 22,000 
miles, it returned to the Boston Navy Yard on May 7, 
1934. Joss D, Hicks 
See also Wan or 1812 (picture). 
CONSTITUTION DAY commemorat 
constitution. In the United States, it 
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es the signing of a 
falls on Septem- 


ber 17. On that day, in 1787, delegates from pẹ ишу 
signed the document that established a ney form of 
government for the nation. Constitution Day is no а 
national holiday. But public-spirited citizens and gy 
ganizations in many American communities observe " 
with ceremonies, programs, and meetings, 

The signing of the Constitution of the United State 
climaxed a four-month session of debates in Independ. 
ence Hall in Philadelphia. Gcor:« Washington к= 
sided over the session that began on May 25. The com 
vention proposed to ensure the rights that the Declara 
tion of Independence had declared inalienable. The 


Constitution became one of the most important бос 
ments in history. It has served as « model for nearly 
every country that has adopted a constitutional form of 


government. These countries cele) rate the adoption 
with their own Constitution Days.  Ravuonn Ноут jus 
CONSTITUTION OF THE UNITED STATES, See 
UNITED States CONSTITUTION. 
CONSTITUTION STATE. See CONNECTICUT, 
CONSTITUTIONAL CONVENTION. See Unrrep 
STATES CONSTITUTION (The Constitutional Convention) 
CONSTITUTIONAL UNION PARTY was an American 
political party formed late in 1859 by former members 


of the Whig party. At a convention held in Baltimore in 
May, 1860, the party nominated John Bell and Edward 
Everett for President and Vice-President. A platform of 


national unity was adopted. The candidates were de- 
feated, and the party died out. See also Everett, ED- 
WARD; WHIG. Davin Donato 
CONSTRUCTION, BUILDING. Scc BUILDING Соз 
STRUCTION. 
CONSTRUCTION BATTALION. Sec SEABEES. 
CONSUL, KAHN sul, is an official appointed by the 


government of one country to look alter its commercial 
interests in a city of another country. A consul differs 
from a diplomatic representative in that he attends pri- 


marily to business matters, while the diplomat is inter- 
ested primarily in political relations (see AMBASSADOR). 
United States consuls issue birth, death, and marriage 
certificates to Americans temporarily within their juris- 
diction, regulate shipping, and insure justice to Ameri- 
can citizens who are traveling abroad. sw 
The Consular Service of any leading country is di- 
vided into three ranks: consuls-general, consuls, Е 
commercial agents. The consuls-general have en 
all consuls in a district. The commercial agents, although 
they have the same duties and powers as consuls, S 
not officially recognized by the government. The powes 
and duties of consuls are often determined by tea 
Roman Consul. The title consul was bestowed he 
two highest magistrates of the Roman republic. = 
insignia of the consul were the purple-bordered е 
staff of ivory, and an ornamental chair. The title, wit 
out the function, was retained under the empire. 
Fascrs; Licror, m 
During the French Republic, from 1799 10 о A 
three chief magistrates were consuls. Napoleon | the 
parte, the first consul, held all the real power in 
government. Payson 8. WIP; Ti 
CONSULATE. See Cowsur.; Naroreon I (First Cons 
of France). 
CONSUMER COOPERATIVE. See COOPERATIVE. M 
CONSUMER CREDIT. See CREDIT; INSTALLME 
Pran. 


CONSUMER EDUCATION is the knowledge that 
must have in order to get the highest possible 
medard of living from the money they spend. It tells 
фе buyer what to look for in anything he buys, and 
sbo and what he can trust to help in his selection. The 
mesumer cannot hope to buy wisely unless he makes а 


eyeful study of the different brands of goods from which 
be must make а choice, He cannot depend on claims 
wade by advertiscrs or on the appearance of the product. 


on were to buy a pair of shoes. With 
he would purchase a neat-looking, 
pair, made from good material, that 
ı properly and with good care would 
Ihe untrained buyer might not only 


Suppose a p 
the right train 
well-constructed! 
would fit his f 
fast a long tim 


elect a shoe of inferior quality that would be a waste 
ef money, but also would be so poorly fitted that it 
might cause serious injury to the foot. 

A man might save money to buy a refrigerator for his 
wife's birthday. The refrigerator he selects may have a 
“guaranteed” label on it. But the buyer must be able to 


interpret the guarantee. The refrigerator may be “guar- 
anteed” for only a day or a week, or only certain parts 
may be guaranteed under certain strict conditions. On 
the other hand, it may have a valid guarantee covering 
parts and workmanship. 

In the early days of America, and through all history 
before that, the family produced much of what it con- 
sumed. Pioneer families hunted and fished, and grew 
and harvested their own food. They spun their own 
wool and wove it into cloth. The village tinsmith made 
the pots and kettles in which meals were cooked. One 
shoemaker served the entire community. The buyer 
knew personal!» the man with whom he did business. 
In many cases the seller was also the manufacturer of 
the commodity 

Today we do not know the man who makes our shoes, 
our furniture, or our medicines. He is represented merely 
by a printed label on the article we are buying. 

The manufacturer sells to the wholesaler. The whole- 
saler sells to the retailer. The retailer sells to the con- 
sumer. Since the consumer is thus three times removed 
from the maker of goods, he is likely to forget the manu- 
facturer and his industry, He is likely to put complete 
trust in the retail merchant and buy anything he sees 
in his favorite store. 

The retailer has to know something about the prod- 
ucts he puts up for sale. But he is not a completely reli- 
able source of information. He believes almost as much 
of the advertising he reads as the average consumer. He 
May stock onc product because his customers demand 
it. He may keep another because a rival store also has 
it. He may offer a third product simply because it is 
new” and has been colorfully advertised. 

ү Advertising. Can the customer rely upon the adver- 
“sing claims made by the manufacturer or distributor? 
Advertising takes him close to the source of the product 
and should be reliable, Through radio, television, news- 
Papers, magazines, and handbills, the consumer is told 

ta new product will do certain things. For example, 
he will be told that a new television set will receive 
broadcasts in color. He may also be told that this set 
something he must have, and it will change his entire 
Way of life. This product may live up to every word that 
said about it, or it may do only specific things, like re- 
ceiving color pictures. Some advertising, however, makes 
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no claims, but simply draws attention to a product 

Consumers are helped by factual advertising. An 
advertisement saying that bicycles are for sale at a cer 
tain price is helpful, since it gives persons who want to 
buy a bicycle some idea of what they сон. The con- 
sumer can learn to tell which advertising is factual and 
which is just making àn emotional appeal. Advertise- 
ments saying that bicycles are for sale or that а tele- 
vision set is equipped for color are factual. But ads 
saying that you should have a color television set be- 
cause your neighbors have one appeal to the emotions 

Price. Can a buyer rely upon the price of the item to 
indicate its worth? The person who judges the worth of 
an article by its price alone makes a serious mistake 
Strictly speaking, the better an article is, the more it 
should cost. It should also be true that the more expen- 
sive an article is, the better its quality. In practice it is 
not necessarily true that a high price means high qual- 
ity. There need be no connection at all between the two. 
A wise consumer will use many other kinds of informa- 
tion in deciding which one of several brands to buy. 

Labels and Trademarks. The educated consumer 
knows that brand names, trademarks, and labels are 
also a kind of advertising. He can use these to his own 
advantage by examining them before selecting his ar- 
ticle, But he should not let the trademark alone decide 
which brand he will buy. The person who will purchase 
only a certain brand of cosmetics, or who insists upon 
household appliances of one particular trademark, is 
not following the best rules for wise buying. He has 
closed his mind against all other products. Labels often 
contain useful information, especially on food products. 
The buyer should read these labels carefully and be sure 
he understands what they say. The brand name is im- 
portant when it represents a manufacturer with a good, 
established reputation. But cheap merchandise often is 
hidden in flashy containers and behind colorful labels 
in order to attract buyers. 

Grading. Consumers are aided also by the grading of 
goods by government or private agencies, Certain stand- 
ards are set up by these agencies. Goods are rated ac- 
cording to these standards. For instance, the United 


The Government Grades and Inspects Foods to see that 
the proper labels cre placed on all products sold. 


USDA 
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States Government for canned fruit and vege- 
tables are U.S. Grads A (Fancy); U.S. Grade B (Choice); 
U.S. Grade C (Standard); U.S. Substandard. Grades for 
consumer goods should be casy to read and understand. 
They should also be simple enough so that they can be 
readily remembered. 

Seals of Another aid to the purchaser is 
the stamp or зға! of approval. There are a great many 
such seals. The consumer should find out which are the 
ones he can trust. Three of the best known and most re- 
liable are those of the American Dental Association, the 
American Medical Association, and the Underwriters 
Laboratories. The first two are especially interested in 
foods, drugs, cosmetics, and other products which have 
an influence on public health. The Underwriters Labo- 
ratories approves housing materials and household fix- 
tures and appliances that meet rigid standards. 

Testing of Products is done by research groups, to 
determine whether they will be of the quality the con- 
sumer expects, 

Research groups visit slaughterhouses to inspect 
meats and the conditions under which they are pre- 
pared. They test materials for suits under all conditions 
which they are expected to meet in wear. They examine 
the construction of a то-сепі model airplane to see if it 
lives up to the labeling on the box. They make a chem- 
ical analysis of a girl’s lipstick to determine what it is 
made of, and if any of its ingredients are harmful. 

Probably the service of most interest to consumers is 
that of product testing. Testing is done by many organ- 
izations whose findings are cither sold or given free to 
the buying public. Almost all testing services will ad- 
mit they are not doing the job thoroughly, and plead 
for a governmental testing service. There is already 
a National Bureau of Standards that sets up stand- 
ards for governmental purchasing and tests goods which 
the Federal Government buys. The consumer benefits 
only indirectly by this great organization. Thus at pres- 
ent the private testing agencies are the only ones that 
provide information about the quality of commodities, 

This testing information may be indirectly passed on 
to the consumers. A department store, for example, may 
test its own merchandise to see whether or not it meas- 
ures up to the particular store standards. Information 
may be sold directly to the buying public in the form 
of yearly bulletins or monthly services. Customers also 
get much information free on informative labels, adver- 
tisements, better *buymanship" pamphlets, and the 
like. It is no longer a difficult job to get goods tested; 
it is a problem, however, to pick the reliable testing 
organizations. Government-sponsored or nonprofit or- 
ganizations would be safe choices. 

Importance of Consumer Education. Perhaps once in 
à lifetime a man buys a house. The mere transaction 
of buying the house may take only a few seconds. Yet 
before those important seconds arrive, he must read 
magazines, pamphlets, and books to educate himself 
about the construction and care of a house. He must 
consult friends who have had experience in buying 
a house. He should talk to men who make a business 
of building houses or fixtures for houses. In short, the 
consumer cannot expect to buy a house wisely until he 
has consulted authorities on houses, These authorities 
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should not be connected with the man who is 
the house, or they may fail to give the buyer true 
mation. Many wage earners must plan Carefully 
order to make wise use of their incomes. The basic 
of food, clothing, shelter, transportation, medical 
and recreation must be covered first, before wages 
be spent for other purposes. For t reason, sy 
education is as important in the р‹.: азе of small 
needs as it is in the purchase of a ome. 
Consumer research groups шай. їп a steady flow 
books, pamphlets, magazines, anc newspaper arti 
that are helpful to consumers, Television, motion 7 
tures, and radio are widely used in schools and fe 
adult groups. Many schools have introduced с 
on consumer education into their « \irriculums, 
Professional and civic organizations interested in the 
welfare of the consumer include th: \merican Medical 
Association, the American Dental Association, the 
General Federation of Women's Clubs, the American. 
Home Economics Association, and many others. Private 
business is represented in this work by such organizations 
as the National Better Business Bureau and Under 
writers Laboratories. The Co-operative League of the 
United States of America is another such organiza: 
tion. In addition, several publications offer consumer 
research service. There are also nonprofit agencies which 
are supported by membership fees and subscriptions tg 
their publications. Such organizations include Consum- 
ers’ Research, Inc.; Consumers Union of U.S., Inc; 
and the Intermountain Consumers’ Service. | 
All the agencies mentioned have the education of the 
consumer as one of their main objectives. Some of them 
stress how to make intelligent choices between commode 
ities and how to get the fullest use о! (hem. Others give 
out the results of research by their own staffs. Many 
stress the importance of budgets and money manage 
ment. The cooperatives teach consumers to promote 
their common interests through group action. { 
Government Activities. The Federal Government 
and many state governments are active in consumer 
protection and education. The Federal Government is 
represented in this work by such agencies as the Fi 
and Drug Administration, the Federal Trade Commis- 
sion, and by several branches of the Agricultural Re 
search Service. One of the best forms of protection ever 
given the consumer is the Food, Drug, and 
Act passed by Congress in 1938. This law replaced E 
similar, but no longer adequate act, in effect since 19 
By the act of 1938, the Food and Drug Administration 
has power to act against manufacturers who ship useless 
or harmful foods, drugs, or cosmetics across state lines. 
About 18 states have similar intrastate laws. ral 
Wheeler-Lea Act, also passed in 1938, gives the Feder 
Trade Commission the power to stop false or mus 
leading advertising. Srewart B. HAMBUEN 
Related Articles in Wonrp Book include: 


Advertising ' Fur (Names of Fur) 
Better Business Bureau Price Laws 
Budget Pure Food and Drug Ith) 
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Cosmetics Textile (Testing Fabrics: 
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Food and Drug Trademark 
Administration Stockings 
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CONSUMPTION, a disease. See TUBERCULOSM, 

ON, kun SUMP shun, in economics 
means the usc of goods and services for the satisfaction 
d buman wants. For example, a farmer raises wheat 
and sells it to a miller. The miller grinds it into flour, 
which the baker makes into bread. The grocery store 
ells the bread to a family, which eats it to satisfy its 
hunger. Each step forms part of the entire process of 
cesumption. E: only the eating of the bread represents 
fsal consumption 

Everyone is а consumer, and all consumers must have 
fod, clothing, «nd shelter to maintain life, But nearly 
everyone wants other things besides necessities. 

Problems of Consumption. The family of colonial 
times produced most of the things it consumed. Con- 
sumption then raised no great economic problems. But 
the factory took over production after the Industrial 
Revolution. New inventions created new wants, and 
mass production made possible mass consumption. 

But today the producer and consumer may live 
thousands of miles apart. Many middlemen may 
handle a product before it is used. The consumer must 
be able to judge values, or rely on information on labels 
« the reputation of the producer, if he is to get the most 
for his money. 

Government Aids help the consumer in many ways. 
The United States government protects honest dealers 
from the few producers who attempt to cheat consum- 
єз. The Food and Drug Administration of the Depart- 
ment of Health, Education, and Welfare enforces the 
Pure Food and Drug Laws that set standards of purity 
and cleanliness for foods, drugs, and cosmetics. Many 
American consumer associations are working to have 
the government's consumer-protection program in- 

C. Maum Wense 

Related Articles in WorıD Book include: 
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CONTACT FLYING. See NAVIGATION (Piloting). 
CONTACT LENS. See Lens, CONTACT. 
CONTAGION. See DISEASE, COMMUNICABLE. 
CONTAMINATION. Sce POLLUTION. 

CONTE, NICOLAS. See Рехоп.. 

CONTEMPT, in law, is willful disregard or disobedi- 
ence of public authority, such as a court or legislative 
asembly. Contempt is usually shown by failure to obey 
specific demands, or by insults. There are two kinds of 
Contempt of court: those committed in the presence of 
the court, which disturb or interrupt its proceedings, 
and those that result from a refusal to comply with an 
order of the court. Both are punishable by fine or im- 
Prisonment. Scc also ATTACHMENT. Fren E. INBAU 

CONTINENT is a part of the earth’s surface that forms 
one of the great dry-land masses of the world. It usually 

5 extensive plains or plateaus and one or more moun- 

ranges, and is surrounded or nearly surrounded by 
Water. The continents of the world are Asia (17,035,000 
“quare miles), Africa (11,635,000 square miles), North 
one (9,435,000 square miles), South America 

000,000 square miles), Antarctica (5,000,000 square 
oom Europe (3,850,000 square miles), and Australia 
2,975,000 square miles). By definition, Europe is not a 
Continent, but a large peninsula of Asia. It is part of 
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what may be called the Eurstlan contisem, with a 
total area of 20,885,000 square miles. The continents 
cover about a fourth of the world's total surface. See 
abo the separate articles in Wont Boo for each com 
tinent. j mets iuas 

CONTINENTAL ARMY. Scc Arsy, Uomo Srarzs 
(History); Revorvnoxary War w Амакюл (Men 
Under Arms). 

CONTINENTAL ARMY COMMAND. See Aw 
Unrrep Staves (Organization). 

CONTINENTAL ASSOCIATION was an agreement 
adopted by the First Continental Congress on Oct. 20, 
1774- It provided that each colony would (1) мор all 
importing from Great Britain by Dec. 1, 1774; (2) di» 
continue the slave trade effective Dec. 1, 1774; (4) мор 
consumption of all British and some foreign products 
by Mar. 1, 1775; and (4) stop all to Britain and 
the West Indies by Sept. 1, 1775. The association was 
operating in 12 colonies by April, 1775. 

CONTINENTAL CODE. See Morse Copr; Тик. 
GRAPH (Use). 

AL CONGRESS was a convention of 
delegates from the American colonies that first met in 
Philadelphia on Sept. 5, 1774. The meeting was called 
by the Massachusetts Assembly, but it grew out of a 
desire for unity which had spread through the colonies. 
All the colonies saw danger to themselves in the acts of 
Parliament aimed against Massachusetts, especially the 
Boston Port Bill. See Bosron Port BILL. 

The First Continental Congress was attended by 55 
delegates representing 12 colonies. Georgia sent no 
delegates but agreed to support any plans made at the 
meeting. Leaders of the Congress included Samuel 
Adams, George Washington, Peyton Randolph, Patrick 
Henry, Richard Henry Lee, John Adams, John Jay, 
Joseph Galloway, and John Dickinson, Peyton Ran- 
dolph of Virginia was chosen president of the Congress, 
and equal voting power was given to cach colony. 

The first was more interested in fair treat- 
ment from Great Britain than in independence. It set 
forth the position of the colonies toward taxation and 
trade in a Declaration of Rights, adopted on Oct. 14, 
1774. The Congress recognized that it was not practical 
for the colonies to seck representation in Parliament. 
But it claimed the right of each colonial assembly to 
draw up its laws on all subjects except foreign trade. 

Probably the boldest act of the Congress was to sct 
up the Continental Association, which bound the colo- 
nists not to trade with Great Britain or use British goods 
until British trade and taxation policies had been 
changed. The delegates made plans to hold another 
Congress the following Мау, if necessary. — - 

Second Continental Congress. British colonial policy 
did not change, and the colonies drew close to war with 
the fighting between Massachusetts farmers and Eng- 
lish troops at Lexington and Concord. The Second 
Continental Congress met in Philadelphia on May 10, 
1775. New delegates of note were Benjamin Franklin, 
Thomas Jefferson, and John Hancock. The Congress 
took on the duties of a government, uniting the colonies 
for the war effort. An army was organized and George 
Washington was appointed Commander in Chief. On 
July 8, 1775, the Congress issued a Declaration setting 


Ror 


Delegates of the First Continental Congr 


forth the need to take up arms and the reasons for doing 
so. Two days later, it made a final, futile appeal to the 
king in an effort to right matters without war. 

With the outbreak of war, the Second Continental 
Congress encouraged the colonies to set themselves up 
as states. On July 2, 1776, it authorized the Declaration 
of Independence. Then it set about drawing up an 
outline for a permanent union of states which resulted 
in the Articles of Confederation, The Second Congress 
operated under great difficulties, because it was a group 
without legal authority exc єрї when it acted with the 
consent of the states. But it continued to work until 
March 1, 1781, when a Congress authorized by the 
Articles of Confederation took over. This new Congress 
was known as the Congress of the Confederation. 

In addition to Peyton Randolph, who served as 
president twice, the presidents of the Continental Con- 
gress were: Henry Middleton, John Hancock, Henry 
Laurens, John Jay, Samuel Huntington, Thomas Mc- 
Kean, John Hanson, Elias Boudinot, Thomas Mifflin, 
Richard Henry Lee, Nathan Gorham, Arthur St. Clair, 
and Cyrus Griffin. 


]онх К. ALDEN 
See also ARTICLES OF CONFEDERATION; CONGRESS OF 


THE CONFEDERATION; CONTINENTAL ASSOCIAT ION; Dec- 


LARATION OF INDEPENDENCE; REVOLUTIONARY WAR 
IN AMERICA. 


CONTINENTAL DEPOSIT. See Ocean (The Ocean 
Bed). 

CONTINENTAL DIVIDE is the term used to designate 
the line separating areas drained to opposite sides of a 
continent. In North America it is also called the Great 
Divide, and separates w estward-flowing and eastward- 
flowing waters (see GREAT Divine). In South America, 
the continental divide follows the western portion of 
the Andes mountains. In Europe, the divide separates 
streams flowing to the Atlantic and Arctic Oceans on 
the north and to the Mediterranean and Black seas on 
the south. In Asia, the term is applied to the separa- 
tion between drainage into the Arctic and Pacific 
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„ Held at Carpenters’ Hall, Philadelphia, Prayed for Guidance, 


oceans on the north and east 1inage into the 
Indian Ocean on the south. 1 can divide зра 
rates the drainage into the A Ocean from the 


drainage into the Indian Ocea 
See also Divine (diagram; pi 
CONTINENTAL SHELF. Scc О) 
diagram, Characteristics of thc O 
CONTINENTAL SYSTEM sou: 
Britain's trade with the rest of Eu: 
Napoleon I adopted the system a 
warfare against Britain. Napol 
with his Berlin Decree of Nov 
declared Britain to be in a state ОГ! 
Decree of 1807 extended the bloc 
that stopped in Britain. Napoleon 
War in a vain effort to enforce t 
attempts proved to be a major !а 


E. WitrAno МЕША 


The Ocean Вей 
Floor). 
choke off Great 
in the early 18008 
cans of economi 
gan the system 
806. The decret 
kade. His Milan 
e to neutral ships 
:ht the Peninsulat 
system. But these 
tor in his losing 


Russia as an ally. See also Narorrox I (Dominates 
Europe). Ковкат B. Holm 


CONTINO, ANTONIO. Scc BRIDGE or SIGHS. 
CONTOUR FARMING. Sce AGRICULTURE (Soils and 
Water); Conservation (color pictures); SOUTH CAROLINS 
(picture, Contour Farming), 
CONTRABAND, KAHN truh band, in ; 
means /rade forbidden by law. The word contraband M 
often refers to goods useful in war, such as arg Y 
ammunition. The warships of a country at wal пй 
search for, seize, and destroy contraband goods that a 
being shipped to its enemy in neutral ships. — «useful 
In modern total warfare, almost anything is ball 
for military purposes” and may be declared contra а ч 
During World War I, Great Britain declared cotto y 
be contraband, because G 'rmany used it in the a 
facture of explosives. During World War П, a ol 
and Great Britain cach published contraband E tly 
many items. Unless there are treaties defining exa 5 
what articles are contraband of war, this law often ч ж 
to embarrassment. Teron Te 
See also BLOCKADE. 


comment; 


CONTRABASS. Sec Bass (musical instrument). 
CONTRACT is an agreement between two or more 
genoos to do x not to do a i thing. Such an 
obligation is: ade only by the will of the parties. The 
husiness of the law із to give effect, so far as pomible, to 
фей plain in ation, All rules about the in i 
al contracts vr based оп this fundamental principle, 


amd no gove: пичи may in any way modify a legal 
agemen. | hic making of а contact involves two 
фийкї acis naking an offer, and accepting it. Con- 
gaci may |; oral or written, Contracts must nearly 
always be in ~ citing if they are to run for longer than a 
year, if they .:« contracts of sale above a value specified 
by state laws. or if they involve real estate, 


Classification of Contracts. Contracts may be clas 


shed as expr. and implied. Express contracts are those 
in which the provisions are clearly stated in the contract 
at the time iı is made. Implied contracts are those in 
which some o! the things to be done are not stated, but 
ase left to the understanding of the parties. In case of a 
dispute, the provisions of an implied agreement are 


determined у circumstantial evidence showing the 
intent of the parties. Contracts also are classified by 
whether both parties have active duties. If both parties 
must act, the contract is bilateral, but if one party acts 
and the other pays, it is unilateral. 

Requirements of a Legal Contract. A contract, to be 
legal, must fulfill the following requirements: 

(1) It musi be made by competent parties, The law 
will not uphold a contract made by a lunatic or an 
idiot, or a person so drunk that he cannot exercise his 
free will. The contract of a person under the age of 21 
(legally an infant) is not binding upon him, unless it be 
for something that is necessary to life or intended to 
promote his education. But a minor’s contract binds 
an adult with whom he may enter into an agreement. 

(2) The minds of both parties must be in accord. А con- 
tract obtained by compulsion, fraud, misrepresentation, 
or through a clearly mee mistake cannot be enforced. 

(3) The thing to be done under the contract must be 
lawful. Agreements to pay illegal rates of interest or to 
restrain trade generally are void. 

(4) The agreement must be so drawn up that both 
parties appear to get something out of it. If one person 
promises to do something for another and gets nothing 
in return, there is no contract. 

Discharge of Contracts. When the obligations of an 
agreement have been fulfilled, the contract is said to be 
discharged. The ordinary method of discharge is the 
performance of the things agreed upon to be done. In 
some cases, the words “to perform to the other's satis- 
faction” are inserted, but one should be cautious about 
signing such an agreement. One party cannot demand 
performance of the other unless he himself has fulfilled 
his obligations. If a contract is broken, the parties may 
agree upon a sum to compensate the injured person or 
appeal to the courts. A breach of contract occurs when 
the terms of a contract are broken or violated by either 
Party. 

Contracting parties may by mutual consent agree to 
terminate a contract. Death of a party does not always 
end the contract. It may be binding on the dead per- 
Son’s estate. JOHN ALAN APPLEMAN 

See also ARCHITECTURE (The Contract); Bona Five; 

ND; LEASE. 


CONTRACT BRIDGE. See Manos (cond мак! 
CONTRACTOR. See Bun om Taane (The Contract- 
System). 


CONTRALTO, iuis TRAL tow, is the lowest voice а 
woman can sing, and falls in the lower mgit of an 
alto voice. Some parts in mmatic are written either for a 
woman singing contralto or for a man singing the same 
part. He із called а coumtertemor 

CONTREDANSE. See Daxcmo (During the 16008). 
„ See Meas Was 


i 


building in which they live. 
In an endowd convent, the sisters and novices are 
fully isolated from the outside world. In their cloistered 
life, they seek their own salvation and that of others 
through a program of worship, prayer, and contem» 
ation. The Carmelite and inican Nuns of the 
Adoration (Second Order) are contemplative 

orders, Unenclased convents include active orders, socie- 
ties, and institutes that conduct schools, maintain hos- 


Christian Instruction. To some degree, almost all orders 
seck to combine the two ways of life. The head of a 
convent is usually called mother superior, but may havc 
a different title, such as abbes. 

Buddhist and Taoist nuns also live in convents, They 
devote themselves completely to lives, 


litical parties hold national conventions every four 
eem to select their presidential and vice-presidential 
candidates. : 


ther persons. 
y "Thomas Hardy, the English novelist, once sat next to 


ther famous writer at a dinner party in London. The 
jb had never met before their hostess introduced them. 
Halfway through the meal the only words the men had 
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CONVERSATION 


spoken to each other were, “How do you do?” Suddenly 
Hardy looked up from his plate and asked, “Do you 
talk?" The other gruffly replied, “No.” “Neither do I,” 
grunted Hardy, and they finished the dinner in silence. 
Hardy was a great novelist, but not a conversationalist. 

Moking Conversation Interesting. The person who 
has a rich store of knowledge and a variety of interests 
has the foundation for entertaining and holding the 
interest of other people. Sentences that sparkle cannot 
spring from an empty person any more than milk can be 
poured from an empty pitcher. The person who has 
absorbed ideas from books and from people is listened to 
with pleasure. The inner richness which develops from 
study and reading and keen observation encourages 
confidence, the seed of personality and eloquence. 

Sincerity and naturalness are marks of the good 
conversationalist. The man who speaks sincerely can 
often gain listeners even if his words do not flow easily. 
And the person who talks in a natural, relaxed manner 
about interesting subjects wins an audience in the same 
way that a smooth-stroking tennis player attracts specta- 
tors. The jerky, halting speaker creates a feeling of 
uneasiness in his listeners. Their attention will not focus 
on sentences that have not been clearly organized, 
Thoughts should first be framed in the mind, then 
spoken smoothly and easily. 

The skilled talker is not too grave. He spices his con- 
versation with humor. He is enthusiastic without being 
deadly earnest. Every person likes to be amused as well 
as informed. The conversationalist who combines wit 
with ideas that make sense is always in demand as a 
formal or informal entertainer. 

Voice Quality. A pleasant tone of voice adds finish 
to conversation just as a beautiful frame completes a 
picture. Many young persons speak loudly and harshly. 
Others speak rapidly and in so low a tone that their 
words aré lost. Words should be spoken clearly and 
should not be run together. Full tones and sharply 
sounded consonants add power to the voice and give 
it the ring of authority. 

A pleasant tone is especially important in telephone 
conversation, because the voice is the speaker's only 
method of expressing his feelings. He cannot use facial 
expressions or a hearty handshake to convey his sin- 
cerity and interest. 

The Art of Listening. Sometimes a person can be a 
good conversationalist without saying a word. Listening 
is half of every conversation, and courtesy demands 
that a person be a good listener. The duties of a listener 
are simple but are frequently overlooked. The good 
listener gives all his attention to the conversation. He 
looks the speaker in the eye, but does not glare at him 
hypnotically. He smiles to show his appreciation of a 
clever remark, and always follows the ideas of the talker 
closely. He asks questions when the speaker is finished, 
not before. The good listener restrains himself when 
tempted to interrupt. And the man who can bellow 
with hearty laughter at the end of a funny story is the 
best listener of all. 

An eager listener stimulates his companions to their 
best conversation. The person who masters the art of 
intelligent listening as well as talking is rare and 
delightful company. 
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Topics of Conversation. “Wht can we find œ ч 
about?” is a question frequently asked of youth comp, 
selors by boys and girls. The most pleasant topie e 
that interests both talkers. The more interests a 
has, the more subjects he enjoys disc ussing. When a "i 


who likes to dance meets a boy who specializes in 
steps, there is no groping for conversation, The two aer 
attracted to each other because of a mutual j 


and conversation comes easily 
tively interested in a variety of fie 
intelligently in any group. Wh: 


1 he person who is ae 
ds can talk and listes 
rever he goes, he findi 


people interested in some of the things he likes, and the 
conversation flows. 
If you want to have a lot to talk about, develop many 


hobbies and interests. If you аге not interested, you 
cannot be interesting. 

Do not offend the person with whom you are talking. 
What you do not say will sometimes win you more 
friends than what you do say. Everybody has a few 
"sore spots," or topics he would rather not discuss. Itis 
your duty to be on the lookout for these and to avoid 
them. Think before you speak. If there is doubt in your 
mind about a subject, do not bring it up. If you mus 
bring it up, do so tactfully. 

The Language of Conversation. Everyone must ad- 
just his language to the person or group with which he 
is talking. Boys use one kind of language on the play- 
ground, another in class recitation. and still another at 
home. The language of the North Woods guide is rough 
and suitable to his environment, but when he moves to 
the city he faces a difficult language adjustment. Many 
of the best conversationalists have developed their 
speech to the point where it is simple and yet colorful, 
and will fit into any group with little adjustment. 

Striking phrases and unusual words add color to à 
conversation. Reading is one of the best methods of 
building a strong vocabulary. A companion method is 
the practice of looking up unusual words in a good 
dictionary. But the best method of all is listening to 
interesting persons. 


Related Articles in Wonrp Book include: 
Anecdote Introductions ^ Personality Vocabulary 
Etiquette ^ Language Speech Voice 
Humor 


CONVERSE COLLEGE is a liberal arts school for 
women at Spartanburg, S.C. Courses lead to bachelor’s 
degrees. The school of music also grants a master | 
music degree, Converse is noted for courses in must 
dramatics, and art. The college was cstablished in 1880. 
For enrollment, see UNIVERSITIES AND COLLEGES (table): 

CONVERSION. See Perrorrum (Refining Petro 
leum). ical 

CONVERTER is a device used to convert electri 
energy from one form into another. For example, ка 
Streetcars get power from alternating-current € 
They must change this power to direct current to mà : 
the streetcar run. A converter that changes direct € 
to alternating current is called an inverted converter. а 
Most common type of converter is called a roay 
converter. It has two sets of terminals. One ea 
receives the alternating current, and the other term? ter 
releases the direct current. The standard rotary ME 
operates on the 25- to 60-cycle frequency used by m 
than nine tenths of the systems in America. See E 
ELECTRIC CURRENT, Grosse 


General Electric 


Giant Converters ore used in industry to change, or convert 


common alternating electric current into direct current. 


CONVERTIBILITY, kuhn VUR tuh BILL uh tih, is the 
hanging the currency of one nation for 

This privilege plays an important role 
n international trade. For example, an importer from 
nation А buving goods from nation B must find a way 
to pay for them. This is much easier if the two curren- 
cies are convertible, because all he needs to do is go to 
his bank and purchase a check for an equivalent amount 
in B's currency. Otherwise, he can buy goods only to 
the extent that he has B's currency. 

Some nations, including the United States, Canada, 
Mexico, and Switzerland, encourage more complete 
world-wide convertibility. Their currency is convertible 
throughout the world. One of the basic problems in 
achieving convertibility is the difference in the economic 
strength of various nations. LEONARD C. R. LANGER 

See also Money (The Price of Money; table, Values 
of Monetary Units). 


privilege of ex 
that of anoth« 


When This Convertiplane Takes Off, the ducted fans on its wing tips 
point straight up to lift the plane vertically like а helicopter. The pilot then 
turns the fans horizontal and the aircraft moves into forward flight like о 


conventional airplane. To land, the procedure is reversed. 


U.S. Army 


CONVERTIPLANE 


CONVERTIPLANE is an айстай designed to Пу bor 
izontally and to land and take off vertically. ac? 
craft can also usually Acers, o4 remain пику 
air, These aircraft are abo known as V7OL:, for ver 
tical take-off and landing 


Convertiplanes have great military and commercial 


possibilities, because of the ji landing space m 


aircraft. For 


quired as compared with conventi 
example, a modern jet airliner 
150 miles an hour and needs runways up to a mile and a 
half їп length 


outside cities. With convertiplanes, commercial airlines 


ands at speeds of about 


It requires huge airports located far 
could operate from the tops of buildings or small landi 
arcas in the heart of a city. One of the problems of con 
ventional military aircraft is the difficulty of building 
and maintaining suitable airfields. Military 


converti 
planes, however, could operate wherever there was 
room enough to land, or where small landing arcas 
could be easily constructed 

How Convertiplones Work. A variety of systems have 
been developed for ac hicving both horizontal and ver- 
tical flight. But in general, there are two basic types of 
convertiplanes. 

One type has two separate propulsion systems 
for vertical flight and the other for horizontal flight. An 
example is the McDonnell XV-1 which has à jet-pow- 
ered rotor similar to a helicopter rotor for veruc al flight 
and a conventional propeller engine mounted in its 
fuselage for forward flight 

The second type of convertiplane often looks more 
like conventional aircraft and has only one propulsion 
system which it uses for both horizontal and vertic al 


flight. The aircraft have conventional jet, propeller, 


one 


CONVEYER BEL 


or ducted-fan engines mounted in their fuselages or on 
their wings. They operate by tilting or rotating their 
wings, their engines, or the entire aircraft to provide 
flight in the desired direction. Or they may use vanes or 
flaps to deflect the jet thrust or air blast from the en- 
gines downward for vertical flight, or to the rear for 
forward flight. An example of these aircraft is the Doak 
16, which has a ducted fan mounted on each wing. 
The fans are pointed upward for vertical flight and 
turned horizontal for forward flight. See Ducrep FAN 
Principe or Fricarr 

History. Active experiments on convertiplanes began 
in 1937. In that year, Gerard Herrick of New York 
City and E. Burke Wilford of Philadelphia tested ex- 
perimental models, In 1955, the U.S. Department of 
Defense reported testing the first successful converti- 
plane, the McDonnell XV-1 

See also AUTOGIRO; HELICOPTER. 

CONVEYER BELT is a device that conveys, or carries, 
large quantities of material from place to place. It con- 
sists of an endless belt that is looped over two pulleys. 
One of the pulleys is called the drive pulley, and supplies 
the power that keeps the belt moving. Most conveyer 
belts are powered by an electric motor. 

The belt travels over a series of rollers that reduce 
friction and support the belt. The material moves along 
the belt at a moderate speed in a straight line. A con- 
veyer belt can carry material at a much steeper grade, 


LESLIE А, Bryan 


CONVEYER BELT 


Trough Conveyer Belts 
move tremendous tonnages of 
bulk material efficiently and 
rapidly. The dock conveyer, 
below, carries iron ore, lime- 
stone, and coal from ships to 
blast furnace storage areas. 


Link Belt Company 


A Conveyer Belt moves dolls past 
Gssembly-line workers in а factory. 
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Н. Armstrong Roberts 


or slant, than can a truck or a ra 
ness of the grade is limited or the slant 
the material will slide down the t 

Conveyer belts such as those ! mines and 
ries may be a mile or more in k 1. Th 
veyer belt in the world— 53 mi 
in Oklahoma. The belt is used t 
quarry to a cement mill. 

Types of Conveyer Belts. Th: 
be flat and wide, and the mat 
the belt to be carried away. Bu 
rial, such as sugar or salt, the be 
material сап be moved witho: 
veyer belts consist of chains th: 
from the chain. Some chain be! ive either hooks 
scoops that pick up the materia d carry it а} 

Many times, a conveyer belt n s up only a pi 
a much larger conveyer systen f the system mus 
change directions or turn a « . the 
dropped from one belt to another be! 
desired direction. In such a system, cach belt is called a 
Sight. Different flights are needed for 
direction required. 

Uses. Conveyer belts play an in 
production. Automobiles, for ехап 
assembly line on a conveyer system 


length— is lees 
y limeston, 


of a conveyer ma 


з simply placed er 
ıovıng bulk ma 
ms а trough so th 
illing. Other , 
€ buckets hang 


material i 
that moves in the 


each change « 
tant part in mas 


move along the 
ASSEMBLY Lint 


Workers stand in one place, and the materials to be 
worked on move past them. In airports, conveyer belts 
carry luggage from the ticket counter to the baggage 


room. Many buildings now usc moving sidewalks 
which consist of a ramplike conveyer belt with hand- 
rails. An escalator is a conveyer belt designed to form 
stairs as it moves around as an endless belt. In meat- 


A Moving Sidewalk, left, 
which is actually a flat com 
veyer belt, can carry up to 


15,000 persons an hour. 


1 


| 


«ink ants ver belts carry the carcasses of CONY 
als ion to another to be processed 
E lv used to load and unload Wans 1 and 11. During Word War 11, thv vd Sta 
ы ks xad cars. One such system moves buih the Феу wt fot ` ar Beton 
=н s : hour. A steady stream of coal and Canadians developed " [hese wan 
f id cars to the belt. The belt carries were light destroyers, anned w aye? мж 
a 1 tower that distributes the coal to light guns. The Allies abso built special ашстай carmen 
ious ра he ship. Mines transport their ores called exert carries, to provide ам prot 7 ag aine 
ships or fa uch the same way submarine attack Saan — 
v indus sc special types of conveyer belts to See also Amcaarr Caxsmn; ( v; Desraoves 
their | s. Large bakeries, for example, use CONVULSIONS ir np . y " 
vever belt ed up the baking of bread. The contractions of the * 1 be sigma la 
x ug? ced in pans and put on an endless age to brain tis E x might ox x * 
. at pas ugh a walled oven over 100 feet injury, infections, OF Tutors They ано may occur 
2 t about 30 minutes to carry the pans ing the course of r y sical or nta wes l 
The continuous movement ol a num» young chik з am r хым ж d ۱ 
r t ilows large bakeries to bake over acute infections Convulsions of va sd 
aves ad an hour. R.G. Hewwe grecs occur in € 
See also ^ мовц.Е (Assembling; Assembly-Line Convulsions vary in form or degree, Some єз u 
iction; с‹ pictures, How Your Automobile Is whole body becomes rigid. Or the TU 
Made turn his body, and the muscles « 
CONVOLVULUS, kuhn VAHL vyoo luhs, is а genus, arms may twit h. In some kinds « "^ 
‹ group, of | s in the morning-glory family. Sci- limb, or even just a part of it, ma volved in the 
tists know ibout 200 kinds. Some, such as bind- convulsion Treatment of convulsions depends on the 
ed, are we Scammony and others are used in cause A doctor should always be called for à patient 
edicines. Sti hers are grown for their beauty. with convulsions. He will prescribe the needed 


ment 


Related Articles in WoRLD Book include: : 
See also Spasm 


Bindweed Moonflower Scammony 
Doer Morning-Glory Samt Potato CONY, CONEY, KOH nih, or HYRAX, is a rabbit- 
Jalap sized animal resembling a guinea pig It lives in Africa 
CONVOY group of merchant ships sailing under Syria, and Arabia Conies have short legs, cars, and 
he protection of one or more warships. Attacks by tails, and broad nails on their paws. They are re lated to 
hoofed animals, Some live in rocky hills, and other 


German submarines made it necessary for almost all the 
Atlantic shipping to move in convoys during World kinds in trees The cry of the species that lives in West 
A ы Africa has been described as "agonized scree hing 

Conies are mentioned in the Bible. Certain other rabbit- 


Conveyer Belts can operate economically like animals and some rabbits and fishes are called 


up and down steep grades, in narrow tunnels, conies. The term cony is also a trade name for a par- 
i i w. : . А 
ond across wide valleys and rivers, belo ticular kind of rabbit fur 
Scientific Classification. Conies are members of the 
family Procaviidae. Hyraxes belong to the order Hyra- 
coidea. They make up the genus Procavia. Rowexr T. Matt 


See also Fur (Rabbit); Prxa 


Link Belt Company 


mong the rocks for safety when it sights on 


о! eats almost any kind of green vegetation. 
American Museum of Natural History 


The Cony dives o 
enemy. The tiny onim 


COOCH'S BRIDGE 


COOCH'S BRIDGE. Sec Detaware (Interesting 
Places to Visit) 

COODE, JOHN. Scc Maryann (Famous Mary- 
landen). 

COOK, FREDERICK ALBERT (1865-1040), an Ameri- 
can explorer, claimed that he discovered the North Pole 
in April, 1908. His story was questioned when Robert 
Edwin Peary returned from a polar expedition in Sep- 
tember, 1909. Danish scientists investigated, and an- 
nounced that Cook did not have sufficient proof of 
claims. His claim that he reached the summit of Mount 
McKinley, Alaska, also was disputed. Cook was im- 
prisoned in 1923 for fraudulent use of the mails. He was 
bom at Callicoon Depot, N.Y. Joun E. CASWELL 

COOK, JAMES (1728-1779), a British navigator, be- 
came a famous explorer of the Pacific Ocean. He made 
three voyages to the South Pacific region and mapped 
the area with scientific accuracy and remarkable pre- 
cision. His first valuable service was a survey of the 
Saint Lawrence River and the Newfoundland Coast. 
This work won the attention of the British government, 
and Cook received command of three expeditions to 
the South Pacific. He left Plymouth, England, in 1768 
on his first voyage. He sailed around Cape Horn and 


Brown Bros. 
Captain James Cook londed at Tanna in the New Hebrides 
Islands іп 1774. Не mapped the region, fixing the location of many 
islands in the South Pacific. The spot where Cook was killed, at 
Kealakekua Bay, Hawaii, right, is marked by a bronze tablet, 


reached New Zealand, where he mapped the North and 
South Islands, He returned to England in 1771 by way 
of Batavia and the Cape of Good Hope. 

Cook started on a second voyage in 1772 to investi- 
gate whether or not a continent extended from the 
South Pacific to the South Pole. Geographers had specu- 
lated on the existence of such a continent for hundreds 
of years. Cook made important discoveries on this 
voyage. He became the first person to sail across the 
Antarctic Circle, and discovered the large island of 
South Georgia. His pioneer work in Antarctic discovery 
led him to conclude that a frozen continent lay farther 
south in the Antarctic, Later explorers proved him to 
be right. 

On his third voyage, from 1776 to 1779, Cook proved 

t there was no direct water route from the Pacific 
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Ocean to Hudson Bay. He left I 
through the Cape of Good Hope 
land in 1777. He continued ne 
the Sandwich Islands (now Haw 
western coast of North Ameri 
[History]). Cook sailed up th: 
charts, explored the vicinity of Ix 
turned to Hawaii for the winte 
islanders when he went ashore 
stolen by a Hawaiian. 

Cook was born in Marton, Ү‹ 
showed superior abilities. He j 
as a seaman, and rose rapidly to 
and responsibility. 

COOK, MOUNT. See MOUNT ( 

COOK ISLANDS lie in the Sour! 


gland, sailed “азбыз 
nd reached New Ze, 
astward, фасод, 
and landed се 
n 1778 (see Hawa 
ast, made ace кы 
ring Strait, and æ 
He was killed by r 
ccover a small boy 


shire. As a child be 
ied the British Naw 
ositions of command 
Jaras G. Аша» 

OK. 
Pacific Ocean, about 


1,800 miles northeast of New Zealand. For location, see 
Paciric Ocean (color map). The islands are a depend. 
ency of New Zealand, and havc an area of about o; 
square miles. The main group of islands include 


Rarotonga, Mangaia, Atiu, Aitutaki, Mauke, and four 
small islets. The Cook Islands have fertile soil and a 
mild climate. The capital is Avarua, on the northem 
shore of Rarotonga. Most of the 15,079 people ат 
Polynesians. The chief exports include copra, fruits, and 
tomatoes. Captain James Cook discovered the islands 
in 1777. Great Britain took contro! of the groupin 1888, 
and assigned administrative control of them to New 
Zealand in 1901. EDWIN Н. Bryan, Ја 

COOKE, JAY (1821-1905), an American financier, 
was the chief financial agent for the United States dur 
ing the Civil War. He sold war loans, which totaled 
well over $1,000,000,000. Cooke was born in Sandusky, 
Ohio. He worked his way up from a clerkship in à 
Philadelphia bank to the establishment of his own 
banking firm in 1861. In 1873, his company failed be 
cause of heavy investment in the Northern Pacific Rail- 
way. His failure helped bring on a general financial 
panic. Between 1878 and 1879, he made another for- 
tune in western silver mines. See also MINNESOTA (State 
Parks and Forests). Кемметн W. PORTER 

COOKER, PRESSURE. See Pressure COOKER. 


CARAMEL SAUCE 
f cup sugar in sace-pan en fire, kt it get 
brown, then add little water, and boil for 
moments; then add half-pint cream, yelks of 
r until it comes to boil, then remove from fite, 
arly cool season with vanilla. 


COLD SAUCE 
Cr tter and sugar together, add wine or brandy 
and bitie nutmeg, and beat until it looks white. 


From Gay Nineties Cook Book by ¥, Meredith Diets 
and August Diets, Jr., £j 1945 The Diets Press, Ine. 


Trying Her Hond at Cooking delights many a girl ot an early 
ege, right. Recipes in today's cookbooks give more specific 
directions than those listed in cookbooks around 1900, above. 


COOKING i: the art and science of preparing foods for 


the table, usually by heating them until they are 
changed in flavor, tenderness, appearance, and chem- 
ical composition. Cooking develops flavor, and makes 


many foods more attractive in appearance. It also 
makes some foods easier to digest. Because the effect of 
food is so important to health, cooking has developed 
into a science, and is so taught in schools and colleges. 


History of Cooking 


It is not known when, how, or by what people the art 
of cooking was first discovered, But records found on 
the walls of the Egyptian tombs of about 4000 В.С. prove 
that cooking was known at that time, Until people 
learned to build fires, no food was heated intentionally. 
Perhaps the people had tasted food cooked by molten 
lava from crupting volcanoes, or by forest fires. But until 
fire and heat could be controlled there could be little 
cooking. Charles Lamb, in “А Dissertation on Roast 
Pig,” has a delightful explanation of how cooking began. 
He said that a house in China burned down, and a pig 
was accidentally roasted. In some very hot climates, 
Such as the deserts in the southwestern part of the 
United States, some food was cooked by baking or 
drying on flat stones placed in the hot sun. The Indians 
baked their thin corn cakes in this manner. 

The first broiling was done by placing the food on a 
stick and holding it over hot coals. Later this stick 
was made of an iron rod or spit which was put over the 
fire. The food was pushed on the stick, and turned fre- 
quently to cook it on all sides and to keep it from burn- 
ing. Cooking on a flat stove with a fire built around 
it was also known very early. As people continued to 
learn about cooking, they dug pits in the ground, lined 
them with stones, and built fires on them. After the 
stones were heated the food was placed on them, cov- 
егей with green leaves, and left to cook. 

Boiling, which is cooking in water, could not be done 
until the invention of containers which held water and 
which were not destroyed by heat. Among the earliest 
pots were those of soapstone used by the Egyptians 


about 1600 в.с. Later the Eskimos used similar pots. 
Skin bags and birch-bark kettles were used early by the 
American Indians. Cooking was done by dropping hot 
stones into the containers of food. As the stoncs cooled 
off, more hot ones were added. 

The ancient Egyptians knew at least six forms of cook- 
ing, including baking, broiling, roasting, boiling, fry- 
ing, and stewing. The ancient Jews also knew a great 
deal about cooking. The book of Genesis in the Bible 
tells the story of Rebekah who prepared kid so that it 
tasted like venison and gave it to Isaac (Genesis 27). 
Assyrian and Babylonian carvings of about 750 в.с. 
show cooking being done over a pan of charcoal, 
called a brazier. 

The Romans, who were famous for their banquets, 
prepared food by cooking it over charcoal on grills, or on 
stone hearths. Permanent types of ovens have been 
found among the ruins of Pompeii. The manuscripts of 
the Middle Ages tell us that boiling and broiling were 
the two most common methods of cooking at that timc. 
A type of bread was often made in an oven which re- 
sembled a beehive. Such ovens were found only in the 
“great houses" of the wealthy or in public bakeries of 
Europe until long after America was discovered. In 
colonial North America, however, nearly every home 
had an oven of its own, because homes were usually far 
apart and the forests were full of dangers. 

Closed stoves of brick or porcelain tile have been in 
use in northern European countries since the end of the 
Middle Ages. Cast-iron stoves were used in Alsace as 
early as 1490. But it was not until the 1800's that cook- 
stoves became popular. Before that time, the people in 
America and other countries cooked in kettles over the 
fireplace or on an open fire outdoors. Ovens for baking 
were built into the fireplace. Dutch ovens, large cylin- 
ders with shelves and open on one side, were set beside 
the fire. Roasting was done on spits. 


Modern Improvements in Cooking 


The methods of cooking changed as equipment for 
cooking became better in design and materials. Women 
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learned to save the juices which dripped from the meat 
as it was being roasted, and to make sauces to serve with 
it. They learned to use seasonings of various kinds, and 
how to combine foods to give new and tastier dishes 
that were more pleasing in appearance. The appear- 
ance of food has a powerful effect on the appetite. 

Modern methods of cooking are based on the methods 
of earlier times. But they are carried on with the aid of 
modem cooking utensils of metals, glass, or enamel, 
and with modern equipment. Such equipment includes 
mechanically operated stoves, beaters, refrigerators, and 
many electrical appliances. Gas, kerosene, coal, elec- 
tricity, and wood are the main sources of energy or 
heat used in cooking. 

Recipes. Until very recently, recipes told one to 
take a “handful” of this ingredient, “fat the size of a 
walnut,” a “pinch” or a “smidgen” of seasoning, and per- 
haps “enough liquid to make a dough.” Sometimes the 
recipe said to “use your own judgment.” Naturally, an 
inexperienced person had a difficult time learning to 
cook. With tested recipes and equipment of standard 
sizes, there can be little doubt in the cook’s mind about 
the amounts of ingredients to use, or the methods of 
preparation. The texture and flavor of foods are con- 
trolled to a large degree by the skill and cleverness with 
which the ingredients are combined. The skill of the 
greatest chefs can now be duplicated in the home 
kitchen. 

Making More Foods Available. Another important 
change in cooking has come about by the development 
of transportation. Foods once unknown in one part of 
the world are to be found regularly in food stores now. 
They can be shipped in refrigerated trucks or trains and 
by air. Cold storage, fast freezing, canning, and modern 
methods of dehydration have also provided a wider 
variety of foods which can be used in the home all 
the year round. Canned foods and commercially pack- 
aged foods are often partly cooked. For this reason, 
food preparation does not take as much time as it did 
before. 

There are many special directions for Preparing foods, 
both fresh and stored. Foods kept in cold storage 
may be used exactly as fresh foods are. Those which 
are fast-frozen must be thawed before they can be used 
in some recipes. But vegetables which are to be heated, 


TYPES OF COOKING 
Pan frying or 


Roasting 


тууу 
Маалот 


^ <=. 
iA 


p-fat frying 


Dec 
seasoned, and served in the same forn in which they are 
packed may be put on the stove while they are frozen. 
More food value is retained by this inethod. They чеш}. 
ly contain enough moisture so that none need be added 
during cooking. The liquid in which foods are canned 


should be used in soup, or boiled down to the needed 
amount and served with the foods, since it contains 


minerals and vitamins needed by ihe body. 
Dehydrated foods have been dricd by the sun or by 
heat to preserve them, shrink them in size, and make 
them lighter in weight. Most dried foods are soaked be. 
fore they are cooked. Water is added to them to replace 


that which was evaporated. 
Methods of Cooking 


Cooking is done by several means, all of which use 
either dry or moist heat. Methods using dry heat are 
roasting, baking, broiling, pan-broiling, and frying. The 
first four mentioned use air in connection with the heat. 
Frying uses fat. Moist heat employs water or steam. 
Boiling, simmering, stewing, steaming, waterless cook- 
ing, and pressure cooking apply moist heat. 

It is usually desirable to retain as much of the 
natural flavor and color as possible in cooking vege- 
tables and fruits, This often means cooking them in as 
little water as possible only unti! they are tender. 
This method preserves the food valuc. Alkalies such as 
soda should not be added to vegetables. They increase 
the speed of cooking, but that is all. 

Roasting is done by placing the food in the oven or 
over coals, and cooking until it is tender. Tough cuts 
of meat should not be prepared in this way. Dry heat 
tends to harden the connecting tissues. It gives tender 
cuts a very delicious flavor, since they retain most of 
their juices. Meats should be roasted at a low temper- 
ature, usually one between 300? and 350? F. Such 
temperatures do not evaporate the juices. The meat 
does not taste dry, and there is little shrinkage. A 
thermometer may be inserted in the middle of the 
largest muscle of the roast, not too near a bone. It will 
tell when the meat is cooked to the proper degree at 
the center, 

Baking is similar to roasting. It is used for prepa 
ing many types of cakes, breads, vegetables, fruits, main 
dishes, and meats. The food is placed in the oven at 


On skewers Barbecueing 


ecommended in the recipe used and 
Excess moisture in the food із evap- 

c cooking process. Other changes abo 
O temperatures are sometimes indicated 
1, or hot. A dow oven temperature 
to 325° F., and is used for baked dishes 
rge amount of egg or cheese. A medium 
n 325 to 400°, and is used for cakes, 
ind most vegetables, A Aol oven, over 


фе tempera 
ward unt 
sated дип 
tale place 


as tow, m 


sages IK 
ямага 
wen ranges 
юсю breads 


ко, is us » most breads, rolls, quick breads, 
pie shells, a ther similar foods, 

Broiling i с by placing the food on racks im- 
wdiately u a flame or electric unit, or directly over 
sot coals. Т x is cooked on one side until it is done 
halfway thr Then it is turned over, and continued 
antil the fc s cooked to the desired degree. This 

method is for very tender cuts of meat and for 
certain. fruit d vegetables. It is the method most 
frequently at picnics for “weenie roasts.” A hot 


skillet is us 
and grease 
Frying is 
applied to dt 
for the prepa 
But frying ha 


› pan-broil. The food is placed in it, 
ıoisture is poured off as it collects. 
king food in fat. At first the term 

fat frying, and the word sauté was used 
tion of food in a small amount of fat. 
:radually come to mean cooking foods in 
any amount of fat. French-fried potatoes, doughnuts, 
and many other foods are prepared by the deep-fat 
method, which uses a kettle full of oil or fat. Most ten- 
der foods may be prepared in a small amount of fat. 

Boiling and Simmering are methods of cooking foods 
in enough water to cover them. They differ only in the 
temperature used, Water at sea level boils at 212? F. 
Foods cooked at a lower temperature are said to be 
simmered. Steving is cooking food at simmering temper- 
atures in a small amount of water. This method is par- 
ticularly good for tough cuts of meat. The water and 
low cooking temperatures soften the connective tissue 
and make the meat tender. 

Braising is the term used in meat cookery by which 
the meat is first browned, then has a small amount of 
water added 

Steaming is a method of cooking in which a small 
amount of water is reduced to steam. The steam sur- 
rounds the food and cooks it. Steam cooking may be 
done by various methods. The food may be placed in a 
small amount of water in a covered pan and heated. 
Vegetables may be placed in a parchment bag, scaled, 
and dropped into a pot of boiling water. The moisture 
on the vegetables turns to steam and cooks the food. 
Double boilers are sets of two pans which fit together so 
that water may be converted into steam in the lower 
pan to cook the food in the upper pan. Other steamers 
are built like portable ovens, with pans of water be- 
neath the shelves. Steam under pressure, as produced 
in the pressure cooker, is used to cook foods very 
quickly, The pressure, which is registered on a gauge 
оп top of the cooker, is measured in pounds. There 
is a temperature rise in the cooker with increasing 
pressure, Pressure cookers may be purchased in sizes 
Tanging from two quarts to twenty or more quarts. The 
larger sizes usually have racks with sets of pans. Several 
kinds of foods requiring similar cooking times can 
thus be prepared at once. 

Seasoning. To the epicure, the difference between 
excellent food and good food is often in the seasoning. 


Armatreeg Rotario 


Fresh Fruits and Vegetables, cooked jus! before being 
served, often have more flavor than conned ond frozen products. 


Salt and pepper are used by most persons, but other 
seasonings may be used. A group of small plants, called 
herbs, are dried or used fresh to give delightfully dif- 
ferent flavors. In this group of plants are mint, basil, 
thyme, parsley, sage, dill, tarragon, mustard, cress, 
savory, and horse-radish. Leeks, garlic, onions, and 
shallots are also used for seasoning. Flowers have been 
frequently added for flavoring. Petals of violets, roses, 
marigolds, and nasturtiums are used, as well as poppy. 
caraway, anise, and other seeds. The leaf of the bay 
tree is another seasoning. Herbs make foods more 
appetizing. Often a blend of several herbs is more 
satisfying than one alone. Prepared seasonings, such as 
mustard, catchup, and horse-radish, are also used on 
foods, either while they are being prepared or just 


before they are eaten. 


Heren Maniay Caraway 
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COOLIDGE 


The United States Flag hod 4% 
stars when Coolidge took office 


; J 
NO 


HOOVER 


F. D. ROOSEVELT 
WILSON HARDING 31st President 32nd Presiden 
28th President 29th President i9. teen 1933 — 
1913 — 1921 1921 — 1923 BETIS nine 
30TH PRESIDENT OF THE UNITED STATES 1923-1929 


COOLIDGE, CALVIN (1872-1933), was a shy, silent 
New England Republican who led the United States 
during the boisterous Jazz Age of the 1920s. He was 
the sixth Vice-President to become President upon the 
death of a chief executive. Coolidge was vacationing on 
his father's farm in Vermont when President Warren G. 
Harding died in 1923. The elder Coolidge, a notary 
public, administered the oath of office in the dining 
room. Never before had this ceremony been performed 
by such a minor official or by a President's father, 

In 1924, Coolidge was elected to à full four-year 
term. He enjoyed great popularity and probably could 
have been re-elected. But he decided to retire. His terse 
announcement became his most famous statement: 
“T do not choose to run for President in 1928.” Herbert 
Hoover succeeded him, 

Americans respected the views of the closemouthed 
Coolidge, although he seldom said anything very 
original or profound. His reputation for wisdom was 
based on his dry wit and robust common sense. He 
issued few unnecessary public statements and rarely 
wasted a word. 

Coolidge, who had risen to fame 
Massachusetts, served as President duri 
20's. Prosperity stimulated carefre, 
ing for entertainment. 


аз governor of 
ng the Roaring 
€ behavior and a crav- 
The nation's “flaming youth," 
featured in the novels of F. Scott Fitzgerald, set the 
pace. Sports figures became national heroes as Babe 
Ruth hit 60 home runs in one season and Gene Tunney 


Ото 


defeated Jack Dempsey in the famous “long-count 
bout. Charles A. Lindbergh made the first solo flight 
across the Atlantic Ocean. Motion pictures began 9 
talk, with Al Jolson starring in The Jazz Singer. d 
Gershwin brought jazz into the concert hall with я 
Rhapsody in Blue. Americans defied Prohibition, ke 
Al Capone and other gangsters grew rich by pool EE 
liquor. A popular song summed up the whole era: 
“Ain’t We Got Fun?” : 

The solemn, frugal Coolidge seemed to be аш 
from another era. But people voted for him even 1 i 
did not imitate his conduct. They cherished him l0 
having the virtues of their pioneer forefathers. 


Early Life 


Childhood. Calvin Coolidge was born on vr 
ence Day, July 4, 1872, in Plymouth Notch, а e 
near Woodstock in central Vermont. He was iT. 
his father, John Calvin Coolidge, but his pum e 
him Calvin, or Cal. He dropped the name John 
leaving college. i 

Calvin’s зав had been childhood P i 
Plymouth Notch. His father was descended. ) When 
English family that came to America about 1630. aie 
Calvin was 4 and his sister, Abigail, was L B T 
bought a small farm across the road from bene ina 
Store. Cal helped with the farm chores and studi 
small stone schoolhouse nearby. А 7 nt 

The elder Coolidge served three terms in the Vermo 


house of representatives and one term in the state 
senate, and held many local public offices. He passed 
his political shrewdness on to his son. 

Éducation. Coolidge's mother, Victoria Josephine 
Moor Coolidge, died when he was 12 years old. The 
next year he entered Black River Academy at nearby 
Ludlow. He was graduated in 1890. His sister, who also 
100l, had died of an intestinal ailment a 
. He took a short course at St. Johns- 
bury Academy, and entered Amherst College in 1891. 

Coolidge made his first appearance as an orator in 


——— IMPORTANT DATES IN COOLIDGE'S LIFE 


COOLIDGE, CALVIN 


1892, when he delivered the Independence Day address 
in his home town. As a college student, he showed great 
interest. in political campaigns. He camed only fair 
grades during his first two years, but was graduated 
cum laude in 1895. 

Coolidge then read law with the firm of Hammond 
and Field in Northampton, Mass. He passed the Massa- 
chusetts bar examination in 1897, and about seven 
months later opened his own office in Northampton 


Political and Public Activities 


Entry into Politics. Coolidge became an active worker 


1872 (July 4) Born in Plymouth Notch, Vt. 
1905 (Oct. 4) Married Grace Anna Goodhue. for the Republican party in 1896 He was elected to 
1906 Elected to Massachusetts house of representatives. the Northampton city council in 1898, and became city 


Elected mayor of Northampton, Mass. 

Elected to Massachusetts senate. 

Elected lieutenant governor of Massachusetts. 
Elected governor of Massachusetts. 

Elected Vice-President. 

1923 (Aug. 3) Became President of the United States. 
1924 Elected to full term as President, 

1933 (Jan. 5) Died in Northampton, Mass. 


1909 
1911 
1915 
1918 
1920 


THE WORLD OF PRESIDENT COOLIDGE 


U.S. population was 122,000,000 in 1929, 
and there were 48 states in the Union. 


Sz TX 
First Diesel Locomotive 


in regular service began oper- 
ating in New York City (1925). — 


Е A 2 م س سے ل سے‎ ta me ram س س‎ amt س م‎ < 
First Flighy’ Over. North) B 
оо was pade by Richard E. 
ytd and Floyd Bennett (1926). 
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1924 Civil war raged in China. 
1925 Locarno Conference 
resulted in establishing 
a neutral Rhineland. 
1927 Radiotelephony connected 
New York City and London. 
1928 The Kellogg-Briand Peace 
Pact was signed in Paris. 


‘Charles Lindbergh flew поп $ 
=> sop across the Atlantic, from 
“NewYork City to Paris (1927). < 


solicitor in 1900. Не won re-election in 1901, but 
lost in 1902. 

In 1904, Coolidge met his future wife, Grace Anna 
Goodhue (Jan. 3, 1879-July 8, 1957), a teacher at the 
Clarke School for the Deaf in Northampton. She was 
gay, talkative, and fun-loving—just the opposite of the 


quiet Coolidge. Shortly after their marriage on Oct. 4, 


Radiotelephony Service 


WORLD EVENTS 


Kellogg-Briand Pact 


U.S. Marines landed in Nica- 
ragua to help stabilize that 
nation's government (1926). 


AIRE 


First “Talking” Motion 
\ Picture, The Jazz Singer, 


77 — IE -RoundethiésWorrd- 
was produced (1927). 


Flight carried 2 U.S) Army: 
Hie c DE. 


1905. he amied home 


Gom his office with а bag 
containing 52 pairsof socks 


all with holes. When his 


bride asked if he had mar- 
n his socks, 


ned her to да 


character- 
istic replied 
No, but I find it mighty 


Coolidge, w 
bluntnes. 
handy.” The couple had 
twosons, John(1906- 


who became a business 
executive, and Calvin, [r 
1908-1924) 


Coolidge was elected to 
the Massachusetts house of 
representatives їп 1906, 


and was reelected the next 


year. He won election as 


merre & к» 
Groce Coolidge hod o f 
loving penonolty i^ contrast 
to her husband, “Silent Col 


mayor of Northampton in 
1909, and was returned to 
office in 1910. From 1912 
to 1915 Coolidge served in 
the state senate, with two 
terms as president of that body. He was elected licu- 
tenant governor in 1915, and twice won re-election 
He was clected governor in 1918 

As Governor, Coolidge became nationally famous 
during the Boston police strike of 1919. In defiance of 
police department rules, a group of Boston policemen 
had obtained a union charter from the American Fed- 
eration of Labor. Police Commissioner Edwin U. Curtis 
suspended 19 of the union's leaders, and the next day 
almost three fourths of Boston's more than 1,500 police- 
men went on strike 

Bands of hoodlums roamed Boston for two nights, 
smashing windows and looting stores. Coolidge mobi- 
lized the state guard, and order was restored. When 
Curtis fired the 19 suspended policemen, Samuel 
Gompers, president of the AFL, protested to Coolidge. 
In reply, Coolidge made his famous declaration: “T here 
is no right to strike against the public safety by any- 
body, anywhere, any time." 

Coolidge won re-election in 1919 by a record votc. 
In 1920, he received some votes for the presidential 
nomination at the Republican national convention that 
chose Senator Warren G. Harding of Ohio. The dele- 
gates gave Coolidge the vice-presidential nomination on 
the first ballot. Harding, friendly and easy-going, and 
Coolidge, silent and unsmiling, won an overwhelming 
victory over their Democratic opponents, Governor 
James M. Cox of Ohio and Assistant Secretary of the 
Navy Franklin D. Roosevelt. | 

Vice-President. At Harding's invitation, Coolidge 
regularly attended mectings of the Cabinet. He was 
the first Vice-President to do so, but rarely spoke except 
in reply to questions. A 

Even in the social whirl of Washington, Coolidge 
remained unchanged. He rarely smiled, almost never 
laughed, and sat silently through official dinners. At 
one affair, a woman told him she had bet that she 


could get more than two words out of hi i 
і а im. Replied 
Coolidge: “You lose ” s 
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s Birthplace in Plymouth > vi 
of this store. The house was once sep from the vore. 


Early on the mor 
tioning on his father's f; 
with the startling news of Ha He d 
and knelt in prayer, ti 
dining room. There, һу 


` à " 
father administered the | 245 Aw 
After that, President Cooli be T 
slept. Years afterward, when All his fex 
thought upon becoming Presi eplied: "I 


thought I could swing it.” 

tighteen days later, Coolidge 
office administered by a justi 

of the District of Columbia. Att ( 
Daugherty had questioned th 
because Coolidge's father had 
only state officials of Vermont 


Coolidge's Administration 


Cabinet. Only three member 


1923-1929) 
& ( 


remained in office throughout th administra 
tion. They were Secretary of the | iry Andrew 
Mellon, Postmaster General Ha S. New, and Secr 
tary of Labor James J. Davis. Н Hoover, Sear 
tary of Commerce under Hard served until 


resigned in 1928 to run for Presid 
Corruption in Government. ( ige 
White House just as the Teapot D and othe 
dals of the Harding administ: became publi 
Coolidge made no effort to shield the guilty, and his 
personal honesty was never questioned. In 1924, һе 
forced the resignation of Attorney G 


entered the 


r асап 


neral Daugherty 


COOLIDGE'S CABINET 


Secretary of State............ *Charles Evons Hughes 
*Frank B. Kellogg (1925 

Secretary of the Treasury..... *Andrew W. Mellon 

Secretary of War............. John W. Weeks 


*Dwight F. Davis (1925) 


Attorney General............ Horry M. Daugherty | 
t *Harlon F. Stone (1924) 
John б. Sargent (1925 
Postmaster General. ......... Harry S. New 
Secretary of the Navy........ Edwin Denby 
i Е Curtis D. Wilbur (1924) 
Secretary of the Interior...... Hubert Work 
j Roy O. West (1928) 
Secretary of Agriculture. ..... Henry C. Wallace р 
ре Da Howard M. Gore Па 
William M. Jardine (1925 
etary of Соттегсе....... *Herbert Hoover 
Secretary of Commerce Horgan Hoover a 1928) 
Secretary of Labor........... James J. Davis 
RLD BOOK 


*Has a separate biography in WO! 


high officials who had been commecsnd with 
See Harno, V aux Gaara Gov. 
dab); Traro: Пома 
^ Economy.” Coolidge contiaund Har 
Jey of supporting \:ocrican business at home 
d. He favored a pr «ram of what be called 
economy," and declared (и "The busi- 
fica is business ` | he government continued 
on imports in an сіїо to help American 
пз. Although ‹ ngress reduced. income 
wed and the administra- 
hy about a billion dollars 


tue from taxes i 
d the national d« 


‚ Congress also res ^d immigration beyond 
had done in 1921. C olidge vetoed the World 
|] veterans? bonus bill, bu: Congress passed it aver 
dox of the Coolidec cra was that the President 

w economy and a simple way of life, and yet 

^ a public that largely had 


“ E popularity wi 
к to the winds “опе economists warned 
р period of prosperity would end in a dreadful 
on. But most Amencans believed that good 
d come to stay. Coolidge did not try to stop the 
bn which contributed to the stoc 
of 1929 seven months after he left office 
ners did not share in the general prosperity. Farm 
d fallen, and the purchase of farm products by 
lions had declined because of a world-wide 
в of agricultural products. Coolidge twice vetoed 
о permit the governinent to buy surplus crops 
sll them abroad. Coolidge also pocket-vetoed a 
that would have let the government operate the 
e Shoals power faciliics as an electric power 
fect (See Muscre Soars; VETO). 
еер Cool with Coolidge.” Coolidge had по im- 
riyals for the Republican presidential nomi- 
in 1924. After nami; him on the first ballot, 
y's national convention chose Charles G. 
res, Director of the Burca of the Budget, for Vice- 
c The Democrats nominated John W. Davis, 
er ambassador to Great Britain, for President, and 
Charles W. Bryan of Nebraska for Vice- 
Dissatisfied members of both parties formed 
sive party. They nominated Senator Robert 
Follette of Wisconsin for President and Senator 
û К. Wheeler of Montana for Vice-President. 
Democrats and Progressives urged defeat of the 
*publicans because of the Harding scandals. Repub- 
ans replied with the slogan “Keep Cool with 
Юйде." Coolidge and Dawes received more than 
Of the popular votes cast in the election. On 
h 4, 1925, Chief Justice William Howard Taft 
ame the first former President to administer the 
sidential oath of office. Coolidge’s inaugural address 
fas the first to be broadcast by radio. 


= COOLIDGE’s ELECTION ———__ 


ace of Nominating Convention. . Cleveland 
h „Ist 
„John W. Davis 
.382 (Coolidge) to 
к Es 1 (Coolidge) 
15,718, 
4 8,385,283 (Dovis) 


ditions om anal ther Реа prt yr mises 
drop. Vice-President Dawes here ere! an intraarea 
committee that worked out a plas low Germes to jaar 
its World War 1 repacations (же Dawes Pian) 

Ше in the White Howse offend an cene 
trast between the tacitum Coolidge amd bis gay, chan 
ing wife. The difference wae particularly notionabir at 


practical 
elevator, then stride quickly down the stairs, or push ай 
the buttons on his desk just to see all his aides nin in at 


zi 


Coolidge ? 
power and the of the presidency went with him. 
мын did in 1926. He was the fint father 

of a President to dic during his son's term. 

"I Do Not Choose to Run..." The Coohidges trav- 
cled to the Black Hills of South Dakota for a summer 
vacation in 1927. On August 2, the day before the 
fourth anniversary of his presidency, Coolidge called 
newsmen to his office in the Rapid City high school. He 
handed cach reporter a slip of paper on which appeared 
the words: "I do not choose to run for President in 


prise, because he had given no chue as to his plans 
idge wrote in his autobiography that “The chances 


length of time.” He also mentioned the “heavy strain" 
the 1 
Coolidge could serve four more years as first lady “with- 


him to comment upon leaving the capital: “Good-by, 
I have had a very enjoyable time in Washington." 
Later Yeors 
The i retuned to Northampton, but the 
stream of tourists past their home made it impossible to 
enjoy а quict life. In 1930, Coolidge bought an estate 
815 


COOLIDGE, CALVIN 


in Northampton called The Beeches, which had iron 
gates to keep curious visitors at a distance. f 

Coolidge published his autobiography in 1929, first 
in magazine installments, then in book form. The next 
year he began writing a series of daily newspaper articles 
called “Thinking Things Over with Calvin Coolidge.” 
He wrote chiefly about government, economics, and 
politics. He had become a life trustee of Amherst Col- 
lege in 1921, and was named a director of the New 
York Life Insurance Company in 1929. 

The stock-market crash in October, 1929, and the 
resulting nationwide depression distressed Coolidge, 
who felt that he might have done more to prevent it. 
But, following the renomination of Herbert Hoover in 
1932, he said that the depression would have occurred 
regardless of which party had been in power. 

Coolidge became increasingly unhappy as the depres- 
sion deepened during the fall and winter of 1932. On 
Jan. 5, 1933, Mrs. Coolidge found him lying on the 
floor of his bedroom, where he had died of a heart 
attack. He was buried beside his son and father in the 
Plymouth Notch cemetery. 

Mrs. Coolidge sold The Beeches and built another 
home in Northampton where she lived until her death 
on July 8, 1957. Coolidge had written: “For almost a 
quarter of a century she has borne with my infirmities, 
and I have rejoiced in her graces.” 

Authoritative works on the life of Calvin Coolidge 
include Calvin Coolidge, The Man From Vermont by 
Claude M. Fuess, and A Puritan in Babylon by William 
Allen White. 


Related Articles in Wonrp Book include: 
Dawes, Charles G. President of the United States 
Harding, Warren G. United States, History of 
Hoover, Herbert (Boom and Bust) 
Mellon, Andrew W. Vice-President of the United 
Morrow, Dwight W. States 
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Outline 
I. Early Life 
A. Childhood 
Il. Political and Public Activities 
A. Entry into Politics 
B. As Governor 


B. Education 


C. Vice-President 
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Ill. Coolidge's Administration (1923-1929) 
A. Cabinet E. Foreign Affairs 
B. Corruption in F. Life in the 
Government White House 
C. “Constructive Economy" С. “I Do Not Cho 
D. *Keep Cool with to Run.. ^ 
Coolidge” 
IV. Later Years 
Questions 

What were some unusual features 
inaugurations as President? 

What made Governor Coolidge nationally f mous? 

Why did Coolidge abandon the idea of trying to get 
the United States into the World Court? 

When was the slogan “Keep Cool with Coolidge” used? 

Why was Coolidge so popular with the people? 

How did the investigations of corruption in govern- 
ment affect Coolidge? 

In what ways did Coolidge’s outlook on life differ from 
that of the American people as a whole? 

What was Coolidge’s most famous statement? 

How did Coolidge squelch a woman who had bet that 
she could get him to chat with her? 

What great personal tragedy struck Coolidge during 
his presidency? 

COOLIDGE DAM is the highest multiple-concrete- 
dome irrigation dam in the world. Its three huge domes 
were the first of their kind when built in 1928. 

Coolidge Dam generates electric power and supplies 
water for the San Carlos irrigation project in the 
Florence-Casa Grande Valley of Arizona. This project 
irrigates more than 100,000 acres of fertile desert lands, 
half of which are Indian lands on the Gila River Indian 
Reservation. Power generated at Coolidge operates 
deep-well pumps on the San Carlos project. The power 
also runs industrial machinery. 

The dam’s reinforced-concrete domes are supported 
by two main buttresses, or supports of masonry, and by 
end abutments. Each dome is 4 feet thick at the top and 
21 feet thick at the bottom. The entire dam is 249 feet 
high and 920 feet long at the top. The domes distribute 
water pressure to each abutment. The dam creates the 
San Carlos Reservoir, 21 miles long, with a capacity of 
1,200,000 acre-feet of water, Т. W. MERMEL 

See also DAM; IRRIGATION. 

COOLIDGE TUBE, another name for X-ray tube. See 
X Rays. 


about Coolidge's 


Bureau of Indian Affairs 
ar a 


Coolidge Dam spans the 
Gila River southeast of Globe, 
Ariz. The dam was completed 
in 1928 at a cost of $5,500, 
000. Its hydroelectric plant m 
generate 12,500 kilowatts 0 
electric power. 


COOLIE is a term persons from Europe and the United 
gats often use to refer to unskilled, low-paid workers 
hina, India, Indonesia, and Japan. It may have 
fom the Hindu word meaning to hire. Coolies can 
` hired to perform almost any manual labor. 

COOLING SYSTEM. See AIR. CONDITIONING; AUTO- 

` yat (The Cooling System). 

COON. See Raccoon. 

COON, CARLETON STEVENS (1904- ), an Ameri- 
an anthropologist, became a leading authority on the 
seoples and cultures of North Africa and the Middle 
fast, He made many expeditions to these areas. His 
помп books include Races of Europe (1939) and 
фуу of Man (1954). Coon taught anthropology at Har- 
«d University from 1939 to 1948, when he became 
sociated with the University Museum, Philadelphia. 
He was born in Wakefield, Mass., and was graduated 
mm Harvard University. Davin B. STOUT 
COONEY, BARBARA (1917- ), an American 
illustrator, won the Caldecott medal in 1959 for her 
illustrations in Chanticleer and the Fox. Other books she 

illustrated include Rocky Summer (1948), Kildee House 

149), Yours with Love (1952), and Snow Birthday 

(1955). She also wrote and illustrated King of Wreck 

bland (1941). She was born in Brooklyn, N.Y. 

COONHOUND is а dog that has been bred especially 

forraccoon hunting. It stands from 23 to 27 inches high. 

It has a highly developed sense of smell, which makes 

itis an ideal dog for trailing raccoons. Only the black and 

ln coonhound is recog- 
nized as a pure breed by the 

American Kennel Club. 

There also are five other 

coonhounds, differing 
chiefly in color. The black 
and tan's black coat is 

marked with tan on the 
head, chest, and legs. See 
ako Doa (color picture, 

Hounds), Henry P. Davis 

COOPER. Sce BARREL. 
COOPER, JAMES FENI- 

MORE (1789-1851), is gen- 
tally considered the first 
important American novel- 
St He invented the sea- 
mance type of adventure 
Чогу and the story of wil- 
derness flight and pursuit. 
His best sea stories include 

The Pilot (1823) and The 

ed Rover (1827). The 

Leather-Stocking Tales,which 
include his five best-known 
4 ү are his best frontier stories. Cooper won fame 

is rapid-fire narratives and for several strong, well- 
fined characters. 

is Works. Cooper's stories are still read in many 

b" of the world. The Leather-Stocking Tales were: 
D aoe (1823), The Last of the Mohicans с 
» a (1827), The Pathfinder (1840), and The ack 

eae 41). The hero of these novels, a heroic HO 

B an, has various names, including Natty Bumppo, 

Wkeye, Deerslayer, or Leather-Stocking. The novels 


MI the Story of Leather-Stocking and his Indian friend 


Brown Bros. 


James Fenimore Cooper 


The Pioneers was the first 
of Cooper's Leather-Stocking 
Tales. In the illustration, right, 
Judge Temple confronts the 
hero, Natty Bumppo, and his 
mysterious companion to deter- 
mine who shot the deer. 


COOPER, JAMES FENIMORE 


Chingachgook, a Mohican chief. The Deersiayer de- 
scribes the hero and his Indian friend as young men on 
their first warpath. In The Last of the Mohicans and The 
Pathfinder, they are famous scouts. The Pioneers tells of 
Chingachgook’s death and of Leather Stocking’s jour- 
ney westward. The hero dies as an old trapper among 
the Plains Indians in The Prairie. The whole series has 
been called an American epic of the expanding frontier 

_Cooper wrote 50 books, including 33 novels, during 
his 30-year literary career. In his later years, he wrote 
many travel books, political works, and a history of the 
U.S. Navy. He is recognized as one of the most im- 
portant social critics of his day. 

His Life. Cooper was born on Sept. 15, 1789, in Bur- 
lington, N.J., into a large Quaker family. When the boy 
was less than a year old, his father moved to Coopers- 
town, a village he had founded in New York. Cooper 
grew up as the son of a great landowner, near the fron- 
tier of the settlement. The settlers had daily contact 
with the Indians of the surrounding forests. Cooper 
formed many lasting impressions of this community, 
which later furnished material for his stories. Lake 
Otsego at Cooperstown became the setting of two of his 
novels. 

Cooper entered Yale College but was expelled in his 
third year for a prank. He went to sea for a time as a 
cabin boy, then joined the navy. In 1811, he was mar- 
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and settled in Cooperstown. 
Cooper liked to read aloud to his family. One day he 


ried, retired from the navy, 


‘de the book he was reading and declared RI 
Eo пр a better book than that myself.” His wife 
dared him to ty. The result was Precaution ( уу а 
novel patterned оп the works of Jane Austen and set 
in England. It sold fairly well, although it was not a 
E god novel. Cooper then wrote one of his best and 
M ud works, Zhe Spy (1821). This was the story 
T Birch, an unsung hero of the Revolutionary 
War. It was widely translated. ARVID SHULENBERGER 

See also Last OF THE MOHICANS. 
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COOPER, JOHN SHERMAN 


COOPER, JOHN SHER- 
MAN. Sce Kentucky 
(Famous Kentuckians). 

COOPER, LEROY G. See 
Space TRAVEL (Astronauts 
and Cosmonauts). 

COOPER, PETER (1791- 
1883), an American inven- 
tor, manufacturer, and 
philanthropist, built the 
first American steam loco- 
motive to operate on a 
commercial railroad. He 
also played an important 
part in developing the 
American iron industry. 
He also helped Cyrus Field in laying the Atlantic Cable. 
He founded the Cooper Union in New York City, an 
important center for free instruction in art and science 
(see COOPER UNION). 

Cooper began earning a fortune in the 1820’s, when 
he successfully manufactured glue, isinglass, and gela- 
tin. He remained in this business all his life. By 1830, 
when he built the famous locomotive, “Tom Thumb,” 
he also operated an ironworks in Baltimore (sce Tom 
Тнимв). He opened mills and furnaces in New York 
and New Jersey. He pioneered in the manufacture and 
sale of structural iron beams. His son, Edward, and his 
son-in-law, Abram Hewitt, helped him in this phase of 
the business. During the 1850% and 1860's, Cooper 
helped promote telegraph and cable companies. 

Throughout his life, Cooper took an active interest 
in civic affairs. He worked effectively for public educa- 
tion, improved water supplies, and better police and 
fire protection. In national politics, he was a Democrat 
and a follower of Andrew Jackson. After the Civil War, 
he strongly supported political and social reforms. 
He ran for President of the United States when 85 on 
the Greenback ticket (see GREENBACK Party). Cooper 
published the book Ideas for a Science of Good Govern- 
ment (1883). 

Cooper was born in New York City, but spent his 
youth in Peekskill, N.Y. He soon showed a talent for 
mechanics and invention. Although he had only a 
limited education, he received a practical training by 
helping his father in hatmaking, brewing, and other 
trades. At 17, he was apprenticed to a coachbuilder, 
and he later worked as a mechanic, 

COOPER UNION is an educational institution in 
New York City. It was established in 1859 by Peter 
Cooper, an American manufacturer and philanthropist. 
Schools of art and engineering award certificates, and 
then bachelor’s degrees when a student completes de- 
gree requirements. All undergraduate departments 
give accredited college-level courses in day and evening 
sessions. There is no tuition fee, and students are chosen 
on a competitive basis. The Forum features noted 
speakers, and offers free evening lectures for adults. The 
library has 100,000 volumes, and special collections 
of rare books and tape recordings. The Green Engincer- 
ing Camp provides year-round educational and recrca- 
tional facilities. For enrollment, see Universtrms AND 
COLLEGES (table). 
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Brown Bros. 


Peter Cooper 


JOHNSON E. Farrcunpy 


Ковккт Н. BREMNER ^ 


COOPERATIVE, koh AHP ur ay tiv, is а business oe. 
ganization or enterprise, jointly owned by a group of 
persons and operated without profit for the benefit of 
the owners. 

There are several types of cooperatives, Some are 
for the purpose of selling goods produced by the mem. 


bers of the organization. These are often called marketing 
cooperatives. Others are for the purpose of buying goods 
to resell to members, and sometimes to the general 


public as well. These are called consumer ог farmer-hyy. 
chasing cooperatives. Still others furnish loans (see CREDIT 
Union), provide apartment hous at cost, produce 


goods, or perform various other services, 

Men have worked together to gather crops and to 
produce goods since earliest tities. Some men have 
claimed that all should share the benefits of their work 
on an equal basis. Others point out that nearly every 
time such a scheme has been tried, the workers tend 
to lose their individual initiative, and to become lazy 


and dissatisfied with their lot. Robert Owen, a British 
factory owner of the late 1700's and early 1800s, was 
the first person in modern times to experiment with 
the idea of a business organized for the benefit of 
workers and consumers. He did not have a notable 
success. In the same period, William King, a British 
physician who worked with the poor, published a 
magazine called The Co-operator. In it he recom- 
mended that workers own their machines. 


Chief Kinds of Cooperatives 


Consumer Cooperatives. The modern consumer-co- 
operative movement was started in Rochdale, England, 
on December 21, 1844, when twenty-eight poor weavers 
of the town opened a tiny grocery store on Toad Lane, 
Each of them had saved a pound sterling. They placed 
their money in a common fund to rent the store and pur- 
chase a small stock of goods, including flour, sugar, but 
ter, and oatmeal, at wholesale prices. 

These pioneers in cooperation introduced coopera- 
tive business practices which have become knownas the 
Rochdale Principles. These are now ‘ollowed by all true 
cooperative organizations. One of the principles is that 
membership should be open to all. Also, each member 
shall have only one vote, no matter how many shares 
he owns. The purpose of this is to insure demone 
control. Another principle is that any money earned c 
the business shall be given back to the members in Ше 
form of a saving. The members receive such savings In 


a 
GROWTH OF CONSUMER COOPERATIVES 
IN THE UNITED STATES 
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1 
Each symbol Å stands for 500,000 members of consumet, 
commodity cooperatives, 


Based on latest available statistics. 


to the amounts they have purchased. The 

s also li ıe amount of interest which may be 
id on each share of stock. Frequently it is limited to 
bers must remain neutral in matters of 
litics in connection with the business. 


per cent M 


ligion and 


ling is on ish basis. The organization also makes 
nstant efforts to publicize cooperative principles. 
The Rochd store in England grew until its mem- 
bership amounted to over 45,000 and its capital to more 
than half a million pounds. The movement has since 


arts of the world. The central coop- 
ions are united in an International 


ince, 


spread to otl 
erative orga: 
Cooperative 

Marketing Cooperatives. The purpose of the market- 
to grade, process, and sell the produce 
c best possible advantage. Each mem- 
ioney to help finance the association. 


ing cooperati 
of the farmer 
ber contribut 
The cooperat pays returns to the farmer according 
to the amoun produce he sells through the organi- 
zation. These cooperatives also offer many other serv- 
ices which they can perform more easily than the farmer 
could for himse!f. Among them are fighting frost, pack- 
ing, storing, trucking, advertising, andsesting. 

Marketing cooperatives generally specialize in the 
handling of a single product. There are separate co- 
operatives for wheat, cotton, dairy products, livestock, 
tobacco, wool, citrus fruits, or poultry. Several local co- 
operatives in a district or state sometimes combine to 
form a central marketing cooperative. 


Cooperatives in the United States 


The principal. types of cooperatives in the United 
States include the consumer, the marketing, and the serv- 
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LEADING COUNTRIES WITH COOPERATIVES 


Great Britain... 11,487,000 
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Pakistan.........1,464,000 fq 


United Stotes.... . 4,500,000 


Ргопсе. ......... 2,703,000 
a з» 2,608,000 
Germany (West). .2,140,000 


India...........1797,000 


Each symbol Å stonds for 1,000,000 members 


Based on latest available stotistics 
(State owned cooperatives in Communis! 
countries have been omitted.) 


we. Records show that “associated or cooperative 
dairying” existed in New York and Connecticut as early 
as 1810. Experiments in cooperative cheese factories 
were begun in New York in 1850. Many such organiza- 
tions were founded in Wisconsin and Illinois during the 


next ten years. More than four hundred marketing and 


processing cooperatives existed in the United States by 
1867. The National Grange and the Farmers’ Alliance 
promoted cooperatives on a national scale. By 1890 the 
farmers maintained about a thousand active coopera- 
tive associations. The Farmers Educational and Co- 


Kosti Ruohomaa, Black Star; Picture Post, Black Star 


Members of a Cooperative Farm share the profits 
from their harvested crops. Each farmer receives an 
amount in proportion to his production for the cooperative. 


Farmers in Marketing Cooperatives own grain 
elevators, dairies, grocery stores, farm equipment supply 
houses, and many other types of business enterprises, 


Оте 


Saskatchewan Govt. 
Farm Cooperatives sometimes provide housing for 
members. These organizations also give financial aid, 
equip farmers with better machinery, and insure their crops. 


Cooperative Credit Union Members share profits 
from the money they invest. Credit union members can 
borrow money easily at a low rate of interest. 


operative Union, begun in rgor, and the American 
Farm Bureau Federation, founded in 1919, have both 
supported cooperation. A few attempts have been made 
to produce goods cooperatively, with the workers own- 
ing and controlling their factories. These efforts have 
been made particularly during depressions, but they 
have not been very successful. 

For many years small individual groups in the United 
States have employed cooperative methods for purchas- 
ing. Labor and farm organizations, such as the Knights 
of Labor and the Glange, have at times Sponsored co- 
operative stores. Various immigrant groups, particu- 
larly the Finns, Swedes, Bohemians, and Slavs, brought 
their ideas on consumer cooperation with them and put 
them into practice ih the United States. 

Growth of Consumer and Farmer-Purchasing Co- 
operatives. After World War I, many farmers in the 
United States received low prices for their products and 
paid high prices for their purchases. This situation re- 
sulted in a rapid development of farmer-purchasing co- 
operatives among farmers. They first purchased feed, 
seed, and fertilizer from wholesalers and distributed them 
among themselves. Many farmers found that by owning 
their warehouses and factories they could get better 
service at a saving. Some cooperatives began to dis- 
tribute oil and petroleum products. A number of 
farmers also started to purchase their groceries and 
houschold supplies through consumer cooperatives. 

Membership in consumer and farmer purchasing co- 
operatives is now more than 2,500,000. Their total 
business amounts to over two billion dollars а year. 
Many families belong to more than one cooperative, 
Consumer cooperatives co-ordinate their work through 
the Cooperative League, founded in 1916. 

Today, farmers purchase about one fifth. of their 
farm supplies, worth about $1,822,000,000, through co- 
operatives. The Farm Credit Administration estimated 
that 2,951 cooperatives handled these Supplies. The 
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farm supply business of Southern States Cooperatives, 
for example, amounts to over $100,000,000 a year. The 
Cooperative G.L.F. Exchange at Ithaca, N.Y., supplies 
300,000 patrons with goods worth $1 4.5,000,000 annually. 

At the end of World War II, the 2.500 cooperative 
stores in the United States supplied merchandise to 
about half a million families. Over half of these stores 
specialized in groceries with the uniform “Co-op” label 
and grading. The cooperatives were among ће first 
to urge that such labels be adopted. The labels indicate 
government grading of the food product pac i 
its quality. Cooperative grocery stores are found = al 
parts of the United States. They purchase through а 
central business organization called National mes 
atives, Inc., which also serves cooperatives in Canada. 

One of the greatest advances in cooperative а 
chasing has been in oil. Cooperatives now market ш 
per cent of all rural petroleum products. They oe 
more than twenty oil refineries, 1,000 miles of agen 
and 2,000 oil wells. Over 1,500 cooperative a л 
stations furnish gasoline and oil to about half a mi үа 
families. Other cooperatives include bookstores, Са 
terias, and bakeries. Р 

Growth of Marketing Cooperatives. Two ed 
types of marketing cooperatives exist in the F ae 
States. One is the combined, or federated, type. ds 
consists of an association of previously independen i 
operatives. The local units own the stock, elect 3 
tors, and control the federation. The other type 18 О 
sociation which serves an entire region from опе ее 
office. It may operate over а large territory. i s 2 
ber signs a contract to deliver his produce to | = 
shipping point. Many of the national federation dic 
regional associations are among the members 0 ai 
National Council of Farmer Cooperatives. ТЕ [ 
zation has its headquarters at Washington, a 
represents 5,000 local cooperative associations 
membership of about 2,600,000 patrons. 


general 


The federal government encourages marketing co- 
operatives. The Farmer Cooperative Service of the 
United States Department of Agriculturealso assists them. 
The Farm Credit Act of 1933 provided for the establish- 
ment of twelve Banks for Cooperatives which make 
loans to these organizations. The Capper-Volstead Act 
of 1922 made it clear that they did not violate the anti- 
wust laws, and defined their legal basis. But the co- 
operatives are still subject to the same trade regulations 


which govern other business organizations, groups, or 
individuals. 

Service Cooperatives. About half a million families 
have insured their lives and automobiles through cooper- 


atives. Mutual insurance companies have insured prop- 
erty for millions of U.S. families. More than 2,000,000 
farms get light. and power from cooperative rural elec- 
tric associations. Cooperative methods have also been 
successfully applied. to housing, telephone service, 
banking, medical care, burial associations, loan so- 
cieties, and camps. 


Cooperatives Throughout the World 


Scandinavian Cooperatives. Wherever people have 
been allowed to establish free institutions, coopera- 
tives have appeared. In Sweden, they compete with 
both the giant privately owned companies and with 
government control, and hence are often referred to as 
the “middle way.” Their business amounts to about 15 
per cent of the total retail trade. They charge low prices 
and return only small refunds to members. This policy 
has enabled them to lower the prices of many products. 
The cooperatives of Finland do about 40 per cent of 
the total retail business of the country. Almost 90 per 
cent of the farm marketing is cooperative in Denmark. 

Canadian Cooperatives. In Canada, the marketing 
of wheat takes place through large cooperative wheat 
pools. They were first organized in 1923 in Alberta asa 
result of needs which arose during World War I. Farm- 
trs made contracts for a period of five years to deliver 
all their wheat to be sold through the pool. Over one 
fourth of the people of Saskatchewan are members of 
such wheat pools, Farm and household equipment, oil 
and gasoline, and many other products are sold through 
Cooperatives throughout Canada. Nova Scotia has 
many successful credit unions. 

Cooperatives in Other Countries. About 11,000,000 
people belong to cooperatives in Great Britain. Their 
stores range in size from tiny shops to those with business 
amounting to a million dollars each month. The local 
societies are federated into huge regional organizations 
supplying goods at wholesale. These groups own fac- 
tories, farms, plantations, and an ocean-going fleet. 

‚ Nationalist China organized cooperative factories far 
inland when Japan conquered its industrial territory. 
These factories were called the Chinese Industrial Co- 
operatives. "The Chinese communists abolished these 
Cooperatives, C. Maurice WIETING 


Related Articles in Моктр Book include: 
Гав for Cooperatives Grange, National . 
-onsumer Education Housing (Cooperative 
ү дег Cooperative Service Housing) 
рез Union, National Owen (family) 
ood (The Food Industry) 
COOPERATIVE ALLIANCE, INTERNATIONAL. Sce 
OPERATIVE, (Consumer Cooperatives). 
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COOPER'S CREEK is a stream that flows into Lake 
Eyre, Australia’s largest lake, which has no outlet to the 
sea. Cooper's Creek is formed in Queensland by the 
Thomson and Barcoo rivers, and flows southwest through 
South Australia into salty Lake Eyre. In dry weather, 
Cooper's Creek is almost empty, but it becomes a tor- 
tent of water about two miles wide in the rainy season. 

See also LAKE Eyre. 

COOPERSTOWN, N.Y. (рор. 2,553; alt. 1,290 ft.), is 
a resort village on Otsego Lake, about 80 miles west 
of Albany. William Cooper visited the site in 1785 and 
settled there in 1789. His son, James Fenimore Cooper, 
set two of his famous Leatherstocking Tales in the beau- 
tiful country around the lake. Abner Doubleday laid 
out a diamond for the game of baseball at Coopers- 
town in 1839. Interesting places to visit include the 
National Baseball Museum and Hall of Fame, the 
Farmers Museum, and Fenimore House. See also 


BasEBALL (History). WiLLIAM Е. YOUNG 


The Baseball Museum ond 
Hall of Fame attracts thousands 
of visitors to Cooperstown, 
N.Y., each year. A painting of 
“Babe” Ruth is one of the items 
in the baseball shrine. 


Pittsburgh Plate Glass Co. 


COORDINATES, in mathematics, are numbers used 
to distinguish the elements of a set. For example, lati- 
tude and longitude are coordinates used to distinguish 
the points on a sphere. The rectangular cartesian со- 
ordinate system is used to distinguish the relative position 
of points in a plane. This is done by referring the points 
to two intersecting lines, one horizontal and one vertical. 
The coordinates of each point are the perpendicular 
distances from the point to each of the intersecting 
lines. See also ALGEBRA (F! unctions). Howard W. Eves 

COOSA RIVER is formed by the junction of the Oos- 
tanaula and Etowah rivers near Rome, Ga. The Coosa 
flows west and south until it joins the Tallapoosa River 
north of Montgomery, Ala., to form the Alabama River. 
For location, see ALABAMA (color map). The river is 300 
to 500 feet wide and drops 450 feet during its 286 miles. 
It drains more than 10,000 square mile 3 he ъи 

г Company built three dams on the lower river 

ie E Mitchell, 1923; and Jordan, 1929. In 1957, 

it received federal permission to enlarge Lay Dam and 

build four more dams by 1967. J. ALLEN TOWER 
T. See Мор Hen. 

Sores MILITARY ORDER OF THE. See VETERANS 
or Forricn Wars or THE UNITED STATES. 

COP. See Роглс (In the United States). 

COPAL. See TALLOW TREE; VARNISH. 
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COPENHAGEN, кон p'n HAY gun (pop. 760,820; 
met. area, 1,189,177), is the capital and largest city of 
Denmark. Its official name is KÓBENHAVN. Copen- 
hagen lies on the eastern coast of the island of Sjaelland, 
at the head of a harbor which gave the town its early 
name of Kóbmandehavn, or Merchant’s Harbor. The city 
is as far north as Moscow, but winds blowing across the 
North Sea make its climate milder. 

Appearance. Copenhagen is an old city crowded 
with new buildings of stone and concrete. It has an ай- 
port, factories, railroads, and wide boulevards. Narrow 
cobblestone streets lined with gabled houses twist 
through the older sections of the city. Copenhagen is 
bright with open-air flower markets. 

Copenhagen and its suburbs have more than a fourth 
of Denmark’s population. More than half the country’s 
shipping passes through its harbor. Exports include man- 
ufactured articles such as lace, needlework, and Copen- 
hagen’s famed porcelain and silverware. Fi ishing boats 
line the harbor, and live fish are sold in the markets. 

Copenhagen has many parks, Statues, fountains, and 
beautiful buildings, some of them dating back to the 
1600's. The Exchange, or Börsen, built in the early 
1600's, has a spire shaped like four great dragons whose 
tails twine up to the peak. Four palaces are set around a 
great, open square. One of them is the home of the King 
of Denmark. Nearby is the Marble Church, begun by 
Frederick V in 1749. Its dome is almost as large as the 
dome of St. Paul's in London. In the Bispebjerg area is 
a church built in memory of Nikolai F. S. Grundtvig, a 
Danish theologian and poet. Copenhagen has many 
other churches and palaces, as well as museums and art 
galleries. The University of Copenhagen, founded by 
Christian I in 1479, is one of the oldest in Europe. 

History. The history of Copenhagen was the history of 
Denmark for many years, because the country centered 
around the town. In 1043, Copenhagen was a fishing 
village. By the ттоо?з it had grown into a town because 
of the trade through its fine natural harbor. In 1416, 
Copenhagen became the capital of the country. Part of 
the early wealth of Copenhagen came from duties put 
upon ships that sailed through the straits between Den- 
mark and Sweden. The city stood firm against an attack 
by Swedish forces under King Charles X from 1658 to 
1659, against an English bombardment in 1807, and 
against various other enemy attacks. German troops 
occupied Copenhagen from 1940 to 1945. 

See also FREE Рокт. 
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Jens Nynorm 


Copenhagen's Raadhus. 
plads is a large square in the 
heart of the city, The city holl, 
right, faces the square, It wor 
opened in 1905, 


Authenticated News 


COPEPOD is a small crustacean oí the order Copepoda. 
Copepods may live in fresh or sea water. They are part 
of the plankton, or mass of small organisms that drift 
near the surface of water. 

They serve as an important part of the diet of many 
fish, especially herring. 

See also CRUSTACEAN; PLANKTON 

COPERNICUS, koh PUR nih kus, NICOLAUS (1473- 
1543), was an astronomer of German and Polish descent. 
He founded present-day as- 
tronomy with his theory 
that the earth is a moving 
planet. 

In Copernicus’ time, as- 
tronomers accepted the 
theory that Ptolemy had 
formulated 1400 years ear- 
lier. According to Ptolemy, 
the earth was the center of 
the universe, and had no 
motion. Ptolemy also 
thought that the observed 


motion of the heavenly 
bodies was real. 

But Copernicus doubted 
Ptolemy's theory. Не be- 
lieved that the earth hurtles 
rapidly through space, and 
that man does not see this 
motion because he travels 
with the earth. Copernicus 
realized that the motions de- 
scribed by Ptolemy did not 
occur. What mansees in the 
heavens is affected by the 
earth’s motion. Real mo- 
tions in the heavens must 
be separated from apparent 
motions, 

Copernicus skillfully ap- 
plied this new idea in his 
masterpiece, Concerning the 
Revolutions of the Celestial 
Spheres (1543). In this book, 
Copernicus demonstrated 
how the earth’s motions 
could be used to explain 
the motions of other heav- 


Nicolaus Copernicus, above, 
demonstrated that the sun, not 
the Earth, was the center of the 
solar system, as earlier astrono- 
mers had believed. He showed 
that the planets of the solar 
system, including Earth, keep 
revolving around the sun. 


S JUPITER 
SATURN 
URANUS 
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bodies. His theory laid the foundations for the 
scopic discoveries of Galileo, the planetary laws of 
шпез Kepler, and the gravitation principle of Sir 
Newton. 
yernicus was born in the city of Thorn (now Torun. 
I and attended the University of Kraków. 
Through the ir nce of his uncle, a bishop, he was 
sppointed a canon of the cathedral chapter of Frauen- 

rg (now Frc ymbork, Poland). The income from this 
«sition supported him for the rest of his life. The chap- 
« gave him permission to continue his education in 

ly. Copernicus received a master's degree from the 
ity of Bologna and a doctor's degree from the 
University of Ferrara. He also studied medicine. 

When he returned to Poland, he acted as medical ad- 
viser to his uncle and served as canon. He held this 
fice until his death. EDWARD ROSEN 

See also GALILEO; KEPLER, JOHANNES; NEWTON, SIR 
Isaac; PTOLEMY; SOLAR SYSTEM. 

COPLAND, COPE lund, AARON (1900- ), is a 
leading American composer. Folk themes and tunes 
influenced much of his music, as in his ballets Billy the 
Kid (1938), Rodeo (1942), and Appalachian Spring (1944). 
Copland won the Pulitzer prize for music іп 1945 for 
Appalachian Spring. He composed his first opera, 
The Second Hurricane (1936), and an orchestral work, An 
Outdoor Overture (1937), to 
be performed by school 
children. His orchestral 
works include Symphony 
No. 3 (1946) and Concerto 
for clarinet and orchestra 
(1948). Copland also wrote 
chamber music and piano 
music, including a piano 
Fantasy (1957). He com- 
posed several motion-pic- 
ture scores, including Our 
Town (1940). He also wrote 
books on music, including 
What to Listen for in Music 
(1939). 

Box was born in Brooklyn, N.Y., of immigrant 
(ашап parents. He studied music in New York 
ES a ps 1 le won two Guggenheim fellowships 
in м л 18 awards. ‘opland became influential 
Kares DTE American music, both in the United 
in Europe. HALSEY STEVENS 
NUI, JOHN SINGLETON (1738-1815), was the 
В a 2 American portrait painter of his day 
Dus = os of colonial society. Born in Boston, 
pee га d his craft from his stepfather, an en- 
% ык еч Joseph Blackburn; an English painter 
ed ADR when Copley was 17. In one early 
im aa Sp ey followed Blackburn s style so closely 
Bue Bi d copied the style of the Englishman's sig- 
йыз or p s own nature began to show in the 
Eur of oiy approach to his subjects and in his 
aa p лы 1 һе result was a brilliant 
m ү of colonial Americans, such as me 
e, of ч and His Wife, now in the Historical i 
E ‚ ennsylvania; Mrs. Sylvanus Bourne, in the 
politan Museum of Art in New York City; and 


Mary Я d 
“9 and Elizabeth Royall, in the Museum of Fine Arts, 
oston. , 


Aaron Copland 


John Singleton Copley, 
right, began to paint profes- 
sionally at the age of 14. His 
painting of Pennsylvania Gov- 
ernor Thomas Mifflin and his 
wife, above, shows the severe 
style of colonial portraiture. 


Brown Bros. 


In 1774 Copley went to London. He remained there 
the rest of his life. His English portraits lack the sparkle 
and brilliance of his American works. Joun D. Morse 

See also Hancock, JOHN (picture). 

COPPARD, ALFRED EDGAR ( 1878-1957), an English 
poet and short story writer, wrote volumes of poetry, 
such as Hips and Haws (1922) and Pelegea (1926). His 
prose works include Adam and Eve and Pinch Me (1921), 
Clorinda Walks in Heaven (1922), The Black Dog (1923), 
The Field of Mustard (1926), Polly Oliver (1935), and 
Ninepenny Flute (1937). Pink Furniture (1930) is an ex- 
ample of his writing for children. Coppard was born in 
Folkestone. He became an accountant, and moved to 
Oxford, where he began writing. JoserH E. BAKER 


Qoo 


COPPER 


COPPER (chemical symbol, Cu) has been one of 
man’s most useful metals for more than 5,000 years. To- 
day, the uses of this reddish-orange metal range from 
rain gutters for houses to electronic guidance systems 
for space rockets. E 

Copper is the best low-cost conductor of electricity. 
As a result, the electrical industry uses about half the 
copper produced, chiefly in the form of wire. Copper 
wire carries most of the electric current for homes, fac- 
tories, and offices. With copper wires, people can com- 
municate by telephone and telegraph. Large amounts 
of copper wire are also used in television sets, switch- 
boards, motors, generators, and many other kinds of 
electrical equipment and machinery. 

Combined with other metals, copper forms such al- 
loys as brass and bronze. Copper and its alloys can be 
made into thousands of useful and ornamental articles. 
In the home, copper serves as the basic material for 
lighting fixtures, locks, pipe, plumbing fixtures, door- 
knobs, drawer pulls, candlesticks, and clocks. Other 
commonly used copper products include lamps, mail- 
boxes, pots, pans, and jewelry. And perhaps the most 
familiar copper objects are the pennies that jingle in our 
pockets and purses. For a discussion of the two main 
alloys of copper, see the articles Brass and Bronze. 

Chemical compounds of copper help improve soil and 
destroy harmful insects. Copper compounds in paint 
help protect materials against corrosion from weather, 
Also, copper in small amounts is vital to all plant and 
animal life. 

In ancient times, the chief source of copper for the 
peoples near the Mediterranean Sea was the island of 
Cyprus. As a result, the metal became known as Cyprian 
metal. Both the word copper and the chemical symbol 
for the element, Cu, come from cuprum, the Roman 
name for Cyprian metal. 


Properties of Copper 


The physical characteristics of copper make it a 
valuable industrial material. These include (1) con- 
ductivity, (2) malleability, (3) ductility, and (4) resist- 
ance to corrosion, 

Conductivity. Copper is perhaps best known for its 
ability to conduct electricity, Silver is the only better 
conductor, but silver is too expensive for common use. 
Copper alloys do not conduct electricity nearly so well 
as рше copper. Impurities in refined copper also 
greatly reduce electrical conductivity, For example, as 
little as rêy per-cent arsenic cuts the conductivity of 
copper by 15 per cent. 

Copper is also an excellent conductor of heat. This 
property makes it useful in cooking utensils, radiators, 
and refrigerators. 

Malleability. Pure copper is highly malleable, or easy 
to shape. It does not crack when hammered, stamped, 
forged, die-pressed, or spun into unusual shapes, Cop- 
per can be worked, or shaped, either hot or cold. It can 
be rolled into sheets less than soo Of an inch thick, 
Cold rolling changes the physical properties of copper 
and increases its strength. 

Ductility. Copper possesses great ductility, the ability 
to be drawn into thin wires without breaking. A cop- 
per bar 4 inches square can be heated, rolled, and 
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drawn into a round wire thinner than a human һай 
Such a wire would be more than 20,000,000 times 
longer than the bar used to make it 

Resistance to Corrosion. Copper is quite resistant 
to corrosion. It will not rust. In damp air, copper turns 
from a reddish-orange to a reddish-brown color. After 
long exposure, copper becomes coated with a green film, 


or patina, The patina protects the COpper against 
further corrosion. 

Other Properties. Copper has an atomic number of 
29, and an atomic weight of 63.54. It melts at 1,981? F.. 


and boils at over 4,200°F. Copper has a density of 
about 560 pounds a cubic foot and a specific gravity 


of 8.92 (see DENsrrv; Graviry, Sprciric). It is about 
14 per cent heavier than iron. Cold-rulled copper has a 
tensile strength between 50,000 and 70.000 pounds a 


square inch (see STRENGTH OF MATERIALS). Copper 
keeps its strength and toughness up io a temperature 
of about 400°F, 


Copper Ores 


About seven kinds of ores yield most of our copper. 
These ores also may contain other metals, such as lead, 
zine, gold, cobalt, platinum, and nickel. Copper ores 
usually contain less than 4 per-cent copper. Five tons 
of ore may yield as little as 20 pounds of copper. 

The chief copper ores are sulfides, or sulfur com- 
pounds. They include bornite; chalcocite, or copper 
glance; and chalcopyrite, or copper pyrites, Oxidized 
ores, such as azurite, cuprite, and malachite, also yield 
valuable amounts of copper. Almost pure copper, or 
native copper, rarely occurs in nature. It supplies only 
a small percentage of the total copper production. 


Sources of Copper 


About 4,000,000 tons of copper are mined each year 
throughout the world. Copper deposiis have been found 
in every continent. But about half the world’s copper 
comes from the large mountain ranges extending from 
Alaska through Canada, the United States, and Mexico 
to the tip of South America. p 

In some places, miners dig copper ore from mines 
far below the earth’s surface. Elsewhere, they remove it 
from great open pits at the surface. In open-pit mining, 
large power shovels or other machines remove the ore 
from wide “steps” that measure 40 to 70 feet high. 
Most copper in the United States comes from open pits. 
See Minune (Kinds of Mining). ; 

The United States mines about a fourth of the world's 
copper. But it uses more copper than it mines, m 
imports large amounts, chiefly from Chile. Almost hal 
the copper mined in the United States comes, from 
Arizona. The Keweenaw Peninsula in Michigan is one 
of the few remaining sources of native copper. 

Chile ranks second to the United States as a pees 
producing country. About 14 per cent of the wor is 
copper comes from deposits along the western slop 
of the Andes Mountains. ^ 

Canada mines about 9 per cent of the world's О. 
Most of it comes from Quebec and Ontario. The "E 
bury district in Ontario has the largest deposits 1 B 
Canada. Manitoba and British Columbia also produc 
important amounts. Н 

Africa has large copper deposits. Northern Rhodes? 
accounts for about 12 per cent of the world’s copP™ 
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(RUSHING MACHINE 


Utah Copper Div., Kennecott Copper Corp. 


(Copper Ore Is Mined by large power shovels, upper right, and placed in 
оаа cars. At the mill, the cars dump the ore into powerful crushing machines, 
above, that break the ore into pieces less than 9 inches in diameter. 


@тһе Ball Mill processes а souplike mixture of copper ore called slurry. 
fron balls inside a rotating drum grind the ore into fine dustlike particles. 


@ Flotation Cells concentrate the 
copper from the ball mill. Chemicals 
bring the copper minerals to the top 
lo be scraped off and dried. 


@тһе Reverberatory Furnace GASES у if 
shoots flames above the copper ma- үле 
terial, Impurities rise to the top and 


fom a slag that is drained off. COPPER MATTE 


Othe Converter finally reduces the original ore to metallic copper. After 
the slag is drawn off, the remaining blister copper is more than 97 per-cent pure. 


BLISTER COPPER 


© 
PROPERTIES OF COPPER f 


CONDUCTIVITY MALLEABILITY 
Copper's ability to conduct heat and Copper is easily hammered into un- 


tlectricity makes it useful in Ish without cracking or break- x y АКТА 
ots, pans, ишелер 
ond electrical wiring. oo | ing. U is ерен ек 3 


a 


Blister Copper is cast into the 
anodes used in electrolytic refining. 


ANODE , , CATHODE 


Revere Copper and Brass Inc. || | Copper & Brans Resenteh Assn 


ION 
C DUCTILITY RESISTANCE TO d that @ Electrolytic Refining produces 
a is drawn into thin wires and Copper is ideal for materia n 99.9 per-cent pure copper. An elec- 
9d that withstand great stresses touch water, such as downspouts, tric current causes the copper on the 


jal does not rust. anodes to deposit on the cathodes. 


99.9% PURE COPPER 


AAI) 


Without bre ak 


cause the met 


ing or becoming weaker. 


LEADING COPPER MINING STATES 
AND CANADIAN PROVINCES 


Arizona. . . «ess 490,400 tons ARARARRARS 
RR ЕУ eese 227,600 tons RRRRE 

.159,200 tons ARRI 

114,400 tons RRF 

S S E ус 90,000 tons HR 

....75,900 tons QE 

ЖОЕ? 65,900 tons RẸ 

ie 57,000 tons Qf 

ae 31,200 tons F 

British Columbia. . . 17,900 tons f 

Each symbol (77 stands for 50,000 tons of copper mined each year. 


Based on а 4-year average of government statistics. 


LEADING COPPER MINING COUNTRIES 


United States... . 1,042,200 tons Fz 8 


reve rt r ri wı 
CAE 515,600 tons PR AAR 
jenen YT 444,200 tons CCCII 
Russia (est.)....... 438,800 tons PRO ЫЫЫ. 
Сапада.......... 346,700 tons HH RARE 
Republic of Congo. 265,900 tons СОС DOF 
Е. 86,500 tons ОС 
. . 64,800 tons FE 
Sch СЫ. 64,000 tons QF 
Боасе 54,100 tons CX 


Each symbol (7 stands for 50,000 tons of copper mined each year, 


Based on a 4-year average of government statistics, 
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and the Republic of Congo produces about 7 per cent. 

Other Areas. Important copper deposits also occur 
in Australia, Japan, Mexico, Peru, the Philippines, 
and Russia, The Russian deposits lie chiefly in the 
Ural and Caucasus mountains and in the state of 
Kazakhstan. Russia does not publish production 
figures, but estimates indicate that it is the fourth 
largest copper producer in the world. 


Obtaining Copper from the Ore 


At the mine, large power shovels load the ore, often 
in the form of big boulders, into railroad cars or trucks. 
These carry the ore to nearby mills and smelters. 

Allores do not go through exactly the same processes, 
There are variations, depending on the type of ore. 
But all the processes are designed to separate valuable 
minerals from the ore and waste rock, to extract cop- 
per and any other metals that may be present in the 
resulting mixture, and to purify the metals produced. 

In a typical process, the ore is sent to the mill, where 
it is crushed and the waste rock removed. The resulting 
material is then sent to the smelter, where the metallic 
copper is removed. This copper may contain other 
metals, such as gold, silver, and nickel, that must be 
removed by refining. For a color picture of a copper re- 
finery, see MONTANA. 

Milling starts in a concentrator, where the crushed ore 
is ground into fine particles. Then water is added to 
the crushed ore to form a souplike mixture called 
slurry. The slurry passes into ball mills, which are ro- 
tating, drum-shaped cylinders half-filled with iron balls. 
As the cylinders rotate, the balls grind the ore into 
particles small enough to pass through a screen with 
10,000 openings to the square inch. 

The slurry next goes through a flotation process that 
concentrates the mineral-bearing particles. The slur 
first passes into containers called flotation cells, Here, 
chemicals and oil are added, and the entire mixture is 
agitated by paddles or air jets to make it bubble. One 
chemical makes the bubbles stable, Another chemical 
coats the mineral particles so that they stick to the 
bubbles. The bubbles rise to the top of the cell with the 
mineral particles and form a froth. This froth is scraped 
off and dried. The product is now called copper con- 
centrate, and may contain from 15 to 33 per-cent copper. 
The waste material, called tailings, does not become 
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attached to the bubbles, and is emptied from the lower 
part of the flotation cell. 

Leaching is used to recover copper from ores that do 
not react to the chemicals used in the flotation process 
In leaching, water containing sulfuric acid or other 


chemicals circulates through the ore and dissolves the 
copper. The copper-bearing solution then passes 
through troughs containing pieces of iron, Some of the 
iron dissolves, and replaces the copper in the solution. 
The copper is deposited on the remaining pieces of 
iron. From time to time, the pieces of iron are agitated 
and washed to remove the copper. and more iron is 


added as needed. Copper obtained by leaching is 
called precipitate copper, and is from 60 to 90 percent 
pure. Such copper is usually smelted and refined. But 
it is sometimes sold for use without further refining. » 

Smelting removes most of the remaining impurities 
from the copper. In smelting, copper concentrate (some- 
times precipitate copper is added) first goes through 
a reverberatory furnace. Such a furnace may process as 
much as 350 tons of copper concentrate at one time. 
A firebox at one end of the furnace shoots flames over 
the concentrate, changing it into a bubbling mass. The 
heat helps drive off some impurities in the form of gas. 
Other impurities rise to the top of the molten mass to 
form slag, which consists mostly of iron, lime, and silica. 
The slag is skimmed off and discarded. The new mix- 
ture, called copper matte, contains from 25 to 50 per-cent 
copper. It still has impurities in the form of iron sulfide 
and other metals. 

The copper matte next goes through a converter. In 
the converter, blowers force air through the molten 
copper matte, and silica is added. The silica combines 
with the impurities, forming slag. The slag is d 
skimmed from the top. The new mixture is cane 
blister copper, because the surface swells into pinar 
the copper cools. Blister copper is from 97 to 99.5 pe 
cent pure. ре. 

When blister copper does not contain sign! ia 
amounts of gold or silver, it may be refined in md 
refining furnace. This furnace removes most of the led 
maining impurities, mainly oxygen. In a process ES e 
poling, workers force green pine logs into the p 
furnace load, of molten copper. The logs create à 2 
ing, bubbling turmoil in the hot copper. As the de 
burn, oxygen and other gases are removed from 


ant 


шр The resulting copper is 99.9 per-cent pure. 

Hectrolytic Refining. Copper to be used in electrical 
goductors must be electrolytically refined to a purity 
{more than 99.9 per cent. To do this, blister copper 
в ast into cakes about 3 feet square and 3 inches thick. 
The cakes serve as anodes, or positive poles, in the 
eectrolytic process. For a discussion of the chemical 
principles involved in this process, see ELECTROLYSIS. 
' The copper anodes are put into tanks containing a 
lution of copper sulfate and sulfuric acid. They are 
suspended alternately with cathodes, or negative poles, 
which are thin sheets of pure copper called starter sheets. 
When an electric current passes through the tank, the 
anode bars gradually dissolve, depositing copper more 
than 99.9 per-cent pure on the cathodes. Most of the 
maining impurities in the anodes settle to the bottom 
ofthe tank and form a sludge. Processors use various 
methods to recover small amounts of gold, silver, 
platinum, and other metals from the sludge. After 
electrolysis, the copper cathodes are usually melted in 
an electric furnace, and cast into various shapes and 
sizes, such as bars, cakes, ingots, and billets. 


Making Copper Products 


Fabricating plants, such as brass and wire mills, 
make semifinished forms including sheets, tubes, 
wires, and rods. They make these forms from copper 
bars, cakes, ingots, and billets. Manufacturers of copper 
products buy the semifinished forms from the fabricat- 
ing plants. 

Copper Sheets are rolled from copper cakes that 

measure about 25 inches wide, 8 inches thick, and up to 
12 inches long. The cakes are heated in a furnace to 
about 1,700? F., then rolled on a hot mill into sheets 
about 2 inch thick. Other mills finish the sheets by 
tolling them to exact thicknesses. The sheets are then 
cut into pieces of the required size to make such prod- 
"C$ as roofing sheets, cooking utensils, and photo- 
engraving plates (see PHOTOENGRAVING). 
‚ Copper Tubes are made from copper billets that vary 
İn diameter from 3 to 9 inches and are up to 52 inches 
long. Workers heat the billets in a furnace, then pierce 
them to produce a rough pipe. The pipe shells thus 
formed are forced through dies and over other devices 
0 produce tubes of the required size. Manufacturers 
tse the tubes to make plumbing pipes, household gas 
nes, and electrical conduits. 

Copper Wire is made from copper bars that measure 
about 54 inches long and 4 inches square. After being 
ad in a furnace, the bars are rolled on a mill to 
om rods about 4 inch thick. The rods are then pulled 
E the dies of wire-drawing machines. These dies 

duce the rods to the desired wire sizes. Most copper 
Wre is used to carry electric current. 

Extruded Copper. Some copper is extruded, OF 
pU through a hole in a die, to form the desired 
TA Copper can be extruded into rods, tubes, and 
s Special shapes. These are made into hinges, door 

$ and other pieces of hardware. 


History 


C 

Opper was one of the first metals known to man. Te 
tondi into use because early peoples found it in native 
ag Чоп and could easily beat it into tools, weapons, 
n Ornaments, b 
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Early Civilizations. Copper was probably first used 
about 8000 B.C. by people living along the Tigris and 
Euphrates rivers, where Iraq lies today. As early as 
6000 в.с., the Egyptians knew how to hammer native 
Copper into sheets to make tools and ornaments. Cop- 
per was later used by many peoples, including the 
Chinese, the Inca of Peru, and the American Indians 

About 3800 ».c., men discovered how to melt and 
alloy copper with tin to make bronze. About 3500 в.с., 
they learned to smelt copper from ore. From about 
3000 в.с. to about 1100 в.с., bronze became so im- 
portant that an entire age was named after it (sce 
Bronze Ace). Much later, the “secret weapons" used 
by the Romans in their conquests were swords made 
of bronze, The process of combining zinc with copper 
to make brass was probably discovered sometime 
between 1000 в.с. and 600 в.с, 

Industrial Developments. From early times until the 
A.D, 1800's, ample high-grade ore was available, and 
methods for processing and using copper changed 
only slightly. By the late 1800's, the rapid growth of 
electric lighting and telephone and telegraph systems 
had greatly increased the demand for copper. Dwin- 
dling deposits of high-grade ore could not meet this de- 
mand. Also, most deposits of native copper had been 
used up. 

CDE had located large ore deposits in the 
United States and Chile. But the copper content of the 
ore was so low that the ore could not be processed at a 
profit. About 1900, a young American mining engineer, 
Daniel C. Jackling, realized that low-grade ores could 
be processed cheaply by using mass-production meth- 
ods, His process involved the use of steam shovels to 
strip off surface rock. Other special mass-production 
equipment was used for smelting and refining. New 
techniques for separating copper from the ore also in- 
creased the supply of available copper. 

Leading Copper Companies. Kennecott Copper Cor- 
poration produces more copper than any other com- 
pany in the United States. Other leading producers, in 
order of rank, include the Anaconda Company, Phelps 
Dodge Corporation, Magma Copper Company, and 
Cerro de Pasco Corporation. The leading companies 
in Canada, in order of rank, are International Nickel 
Company, Incorporated; and Hudson Bay Mining and 
Smelting Company, Ltd. FRANK R. MILLIKEN 

Related Articles in WORLD Воок include: 


Copper PRODUCTS 
Paris Green 


Blue Vitriol Bronze чер 
ixture Monel Metal Verdigris 
ae Nickel Silver Wire 
UNCLASSIFIED 
Alloy Kennecott Copper Mineral (color 
i ture. 
da Company _ Corporation picture, 
dius (Mining) Lavender Pit Native 
Azurite Malachite Copper) 
Chalcocite 


PPER GLANCE. See CHALCOCITE. 
COPPER PYRITES. See COPPER (Copper Ores). 
COPPER STATE. See ARIZONA. 
COPPER SULFATE. See BLUE VITRIOL. 
COPPERAS. Sce FERROUS SULFATE. 
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COPPERHEAD 


COPPERHEAD is a poisonous American snake, one 
of the pit vipers. It is also known as the pilot snake, red 
adder, and red eye. Its body has broad chestnut-red bands 
between coppery red ones. Most copperheads are about 
2} feet long. The largest of these snakes grow to a 
length of about 4 feet. 

The copperhead bites people more often than the 
banded and diamondback rattlesnakes, because it is 
silent and smaller, and is not so quickly noticed. The 
bite is seldom fatal to adults, but can seriously poison 
children who weigh less than 75 pounds. This reptile 
eats mostly rodents and other small mammals, Some- 
times it eats insects and cold-blooded vertebrates such 
as frogs. It usually bears from four to six young in 
August or September, 

The copperhead lives south of a line from the north- 
eastern tip of Massachusetts through Pittsburgh to the 
southeastern corner of Nebraska. From there the line 
passes southwest to the upper Rio Grande in Texas, and 
then just misses New Mexico. In this area any snake is 
likely to be called a copperhead if its markings resemble 
one. But the copperhead can be told from other kinds 
of snakes in a number of ways. The copperhead does not 
have a rattle on the tip of its tail. It has a pit in front 
of and below its eyes. The snake’s nostril is in front of 
this pit. 

Scientific Classification. The copperhead belongs to the 
family Crotalidae. It is genus Agkistrodon, species mokeson. 
Its markings vary so much that scientists recognize four 
subspecies. CLIFFORD Н. РОРЕ 

See also SNAKE (color picture); VIPER. 

COPPERHEAD was the nickname of a member of a 
northern political faction that sympathized with the 
Confederacy during the Civil War. The name comes 
from the stealthy poisonous snake of the same name 
that gives no warning of its intended attack. The term 
first appeared in the New York Tribune on July 20, 1861. 
See also Sons or LIBERTY. 

COPRA, KAHP ruh, is the dried meat of the coconut, 
Copra is valuable for its oil, used in the manufacture of 
Soap, candles, and other articles, Copra is one of the 
main exports of islands in the Pacific. The oil is pressed 
out after the copra has been dried in the sun, in ovens 
called kilns, or by the use of hot air. The remaining cake, 
called coconut-stearin, is used, like cottonweed-oil cake, 
for fodder and manure. Copra yields from 50 to 65 per 
cent of its weight in oil when dried. Hot-air drying some- 
times makes copra produce as much as 75 per cent of its 
weight in oil. Thirty average coconuts produce about a 
gallon of oil. See also Coconut PALM: OL манты 

COPTS, kahpts, are members of the Coptic Church of 
Egypt, which is a branch of the Eastern Orthodox 


oped their own Coptic language. It combined the Greek 
alphabet with Egyptian vocabulary and symbols, 
They used the language in religious writings and trans- 
lations of the Bible. А dialect of this language is still 
used in the church liturgy, although Arabic is the domi- 
nant language spoken today. The Copts originated 
monasticism, which later spread to other churches, 
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Monks of the Coptic Church worship daily in their ceremonic 
robes. Usually, they hold a cross and read from the Coptic Bible 


At first, the patriarchate, ov ruling division, of Alexan 
dria was one of the most powerful in Christendom. Bu 
disputes concerning the nature of Christ led to a spli 


. The Egyptian church 
that asserted the singk 


between Rome and Alexandr 
adopted a monophysite doctrine 
nature of Christ. In 451, the Council of Chalcedon con: 
demned this doctrine as heresy, The Coptic Church 
broke away from Rome and Constantinople, and ha 
remained independent under the patriarch of Alexan 
dria. When the Moslems conquered Egypt in 642, many 
Copts were converted to Islam. About d 
Egyptians belong to the Goptic Church today. i 
church also has followers in Ethiopia, Jersualem, an 
South Africa. Eeri E 
See also EASTERN ORTHODOX CHURCHES. dun 
COPY. See ADVERTISING (Advertising Terms; 
search); NEWSPAPER (Newspaper Terms). 
COPYHOLD. See VILLEIN. 7 Work) 
COPYREADER. Scc Journ aris ( Journalistsat Wor) 
COPYRIGHT is the legal right an author has b A 
tect his writings against copying. It also aia ni 
dramatic, musical, and artistic works. In the e 
States, copyright usually means statutory соруп aay 
of rights by Congress as set forth in the Unite me nd 
Copyright Law. It also means a recognized ng called 
specified in the Copyright Law. This right В right 
common-law copyright. Generally, common-law pur 
is in effect before а work is published, and D 
copyright becomes effective after it is publishe an a 
Common-Law Copyright. Prior to publication oy 
thor has the sole right to decide what shall be E 
his work. No one may publish it without his pe t restric- 
unless he sells a copy of his manuscript ee ing fot 
tion or makes his work public without ne? when 
statutory copyright. Common-law copyright en 
Statutory copyright begins. 


Statutory Copyright. Many copyright laws have been 
enacted in the United States since the first Federal 
Copyright Act of 1790. The present copyright law was 
enacted іп 1947 and later amended. It grants statutory 
copyrights for 28 years and allows owners to extend the 
copyright for inother 28 years. An applicant must state 
to which of the following classes the work belongs: 

(а) Books, including composite and encyclopedic 
works, directories, gazetteers, and other compilations. 

(b) Periodicals, including newspapers. 


(c) Lectures, sermons, addresses for oral delivery. 

(d) Dramatic compositions or musical dramas. 

(e) Musical compositions. 

(f) Maps. 

(g) Works of art or models or designs for works of 
art 


(h) Reproductions of a work of art. 

(i) Drawings or plastic works of a scientific or tech- 
nical character. 

() Photographs. 

(k) Prints and pictorial illustrations, including prints 
or labels used lor articles of merchandise. 

() Motion-picture photoplays. 

(m) Motion pictures other than photoplays. 

Other Privileges. A statutory copyright carries with 
it the right to print, reprint, publish, copy, sell, and, in 
some instances. to perform and record the copyrighted 
work. If it is a literary work, the owner may translate 
it into other languages or dialects, or make any other 
version of it. The copyright owner also has the right to 
arrange or adapt it, if it is a musical composition, and 
to complete, execute, or finish it, if it is a model or 
design for a work of art. 

The copyright owner of works in classes (a), (c), and 
(е) has the sole right to read or perform the work pub- 
licly for profit. The copyright owner of items in class 
(d) controls boih profit and nonprofit performances. 

How to Obtain a Statutory Copyright. The Copyright 
Office does ot grant statutory copyrights. It merely 
registers claims. 

For Works Reproduced in Copies for Sale or Public Dis- 
tribution. First, publish the work with the notice of 
copyright. This should consist of either the word “Сору- 
right,” the abbreviation “Copr.,” or the symbol ©, 
accompanied by the name of the copyright owner. If 
the work is a printed literary, musical, or dramatic work, 
the notice should include the year in which the copy- 
tight was secured by publication. For example, “Сору- 
night 1960 by John Doe.” On copies of works specified 
in classes (f) through (k), the notice may consist of the 
symbol © accompanied by the initials, monogram, 
mark, or symbol of the copyright owner. His name 
must also appear somewhere on these copies. In a book 
or other printed publication, the notice of copyright 
Should appear on the title page or the page immedi- 
ately following. In a periodical, the notice should be on 
the title page or the first text page of cach separate 
ksuc, or under the title heading. In a musical work, 
the notice should appear on the title page or first page. 

Second, promptly after publication, send two copies 
of the best edition of the work to the Copyright Office, 
with application and fee for registration. In the case of 
contributions to periodicals, send one complete copy of 
the periodical containing the contribution. З 

For Works Not Reproduced in Copies for Sale or Р ublic 


COPYRIGHT 


Distribution. Send an application and fee for registration 
to the Copyright Office with опе of the following: 

One manuscript or typewritten copy, in the case of 
dramatic or musical compositions or of lectures or other 
works prepared for oral delivery. 

One print in the case of photographs. 

One photograph or other identifying reproduction 
in the case of works of art (such as paintings, drawings, 
or sculptures), models or designs for works of art, or 
scientific or technical drawings or plastic work. 

A title, description, and one print from cach scene 
or act in the case of motion-picture photoplays. 

A title and description, with not less than two prints 
taken from different sections, in the case of motion 
pictures other than photoplays. 

If the works are later reproduced for publication, the 
author should send two complete copies of the best edi- 
tion to the Copyright Office, accompanied by an appli- 
cation and fee for registration. 

Fees. The statutory fee for registration of any work 
except commercial prints or labels is $4. A commercial 
print or label costs $6. Renewals cost $2. Checks or 
money orders should be made payable to the Register 
of Copyrights. Forms and specific instructions can be 
obtained from the Copyright Office, Library of Con- 
gress, Washington 25, D.C. 

International Copyright. The United States is a 
party to the Universal Copyright Convention, signed 
at Geneva, Switzerland, in 1952. A person may obtain 
copyright protection in every country that has agreed to 
the Convention by publishing his work first in one of 
the countries (or anywhere in the world if he is a citizen 
of one of the countries) with the prescribed notice. This 
notice should consist of the symbol © with the name of 
the copyright owner and the year of first publication. 
Each country is then bound to protect the work accord- 
ing to its own laws. 

"The United States maintains reciprocal copyright 
relations with many countries that have not signed the 
Universal Copyright Convention. United States citizens 
who want copyright protection for their works in one 
of these countries must comply with its copyright laws 
and regulations. 

Many European countries are members of the Bern 
Union, the Union Internationale pour la Protection des 
Oeuvres Littéraires et Artistiques. It has headquarters in 
Bern (Berne), Switzerland. Any country in the Union 
grants citizens of any other member country the same 
rights it gives its own citizens. An author who lives in 
some other country may obtain these rights by pub- 
lishing his work first, or at the same time, in a member 
country. 

The United States has joined with several American 
republics in conventions to protect literary property in 
the Western Hemisphere. The most important of these 
conventions now in effect was signed at Buenos Aires 
in 1910. The members agreed that any author who had 
obtained a copyright at home, with the reservation “all 
rights reserved,” would enjoy the rights accorded by 
law in the other countries. The most recent Inter- 
American Copyright Convention was signed at Wash- 
ington, D.C., in 1946. RicHARD FERGUSON 

See also PATENT; TRADEMARK. 
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COQUELIN, BENOIT CONSTANT 


COQUELIN, tact LAN, BENOIT CONSTANT (1841- 
1909), a French actor, became famous as the original 
Cyrano in Edmond Rostand’s romantic drama, Cyrano 
de Bergerac. Coquelin also was a leading spokesman for 
the technical approach to acting. He scored his first 
great acting success in 1861 in Pierre Beaumarchais’ 
comedy, The Marriage of Figaro. Coquelin was born in 
Paris. 


Cusmroap Е. HAMAR 

COQUINA. See LIMESTONE. 

CORACLE, CAR uh El, is a round, basketlike boat 
usually made of a framework of twigs, reeds, or grasses, 
covered with animal skins or pitch. Coracles are among 
the most primitive and least seaworthy boats. But they 
are still used in areas where there is a shortage of wood 
for boatbuilding. Types of coracles include the canvas- 
covered Irish courache and the kufas used in Iraq (see 
Irag [picture, Round Kufas]). 

CORAL, KAHR al, is a limestone formation in the sea 
produced by the activity of billions of tiny jellylike 
animals. The coral-forming animals are called coral 
polyps, from two Greek words meaning many feet. They 
are saclike in form. The mouth is at the upper end, 
surrounded by tentacles. Coral polyps can take the cal- 
cium dissolved in the surrounding sea water and deposit 
it beneath and around their bodies to form a calyx, or 
cup, of calcium carbonate. 

Coral polyps reproduce by means of eggs and also by 
budding. In this way, they grow off other individuals 
like themselves, just as branches grow from a tree. The 
polyps remain associated with each other, forming colo- 
nies. The combined limestone-forming activity of these 
colonies often produces large coral masses, They may 
take theshapeof small irregular crusts, large dome-shaped 
masses, or treelike, branching structures, varying from 
small clusters to huge towering growths. The living 
polyps cover the outside of these masses and are respon- 
sible for the beautiful colors of the coral reef. These 
colors range from shades of tan, brown, orange, and yel- 
low through pink, rose, purple, and green, When coral 
is removed from the water, the polyps die, and, if 
washed off, leave behind the snowy-white limestone 
“skeleton.” These corals help build the foundations for 
пагон of tropical coral islands, atolls, and barrier 


Other Coral-Like Formations. Besides the stony reef- 
building corals, their close relatives, the gorgonians, form 
skeletons of flexible horny substance, like branching 
bushes, lacy fans, and tapering whips. In life, a coating 
of fluffy, living polyps, projecting from crusts of inter. 
laced needles, covers these skeletons. The needle layers 
and the living polyps are of soft hues of yellow, rose, 
purple, brown, tan, and black. In West Indian waters, 
these growths, waving back and forth among the corals 
in the transparent waters, give the appearance of won- 
derful sea gardens. In certain groups related to the 
gorgonians, instead of a coating of needles, the polyps 
are encrusted with limy tubes, set close together, as in 
organ-pipe coral. 

Precious Coral is the species, or kind, of coral valued 
for jewelry. It is related to the gorgonians, but it has a 
very hard internal skeleton, or core. When the external 
crust is removed, this skeleton takes a high polish, 
which brings out beautiful red, rose, or pink colors, 
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Because of its hardness, craftsmen can easily care фа 
kind of coral into beads or other ornamental or, by 
grows in small bushlike formations in the 

ranean Sea and the Sea of Japan. Black Coral pna 
chiefly along the Australian Barrier Reef, 

Coral Reefs. Stony corals are found п rin 

and tropical seas. They are abundant кы m 
east coast of Brazil, through the West Indies, along the 
Florida coast, in the Bahamas, nd at Bermuda. They 
thrive throughout the South Pa: itic islands, in the Eat 
Indies and the Indian Ocean io Ceylon, and around 
Madagascar on the southeast African coast. The mat 
magnificent coral reef is the Great Barrier Reef ef 
Australia. This great coral reef is more than 1,250 mies 
long. 


There are three kinds of coral reefs: fringing теб, 
barrier reefs, and atolls. Frings reefs are submerged 
platforms of living coral growths extending from the 


shore itself. Barrier reefs are grow ilis, sometimes of great 
length, following the shore line but separated from it by 
a waterway or lagoon, and forming a wall or barter 
between it and the open sea. They consist of a succes 
sion of reefs separated by channels. An atoll is a ting 
shaped coral island that has grown on a sunken bank 
in the open sea. It encloses a body of water known asa 
lagoon, and connects with the open sea by one or more 
channels. The greatest coral development of atolls is 
usually on the windward or easicrn side. Many coral 
islands of the South Pacific are atolls, Barrier reef 
built up of coral usually surround the volcanic islands 
of this area. 

The polyps that build coral reefs vary in size from 
tiny individuals to forms that reach a foot or more in 
diameter, such as fungus corals. Many other forms of 
life, including brilliantly colored fishes, starfish, mol 
lusks, and sea anemones, live among the corals. The 
grinding and battering of the se break up the coral 
growths and heap them up until they reach above the 
surface. Soil lodges upon them, vegetation springs Up, 
and they become coral islands. А 

Although no coral reefs are found on the east Ameri- 
can coast north of Florida and Bermuda, small patches 
of a species of coral grow as far north as New England. 
Some growths of certain corals cven extend to the 
Arctic Circle. In the deep sea, small specialized coral 
species are also found. The reef-forming polyps can not 
live in waters colder than 65°F. Roy WALDO MINER 

Related Articles in Wonrp Book include: 


Algae Barbados Do 
Atoll Bermuda Toupee 
Australia (picture, Carbonate Sea 


Flowerlike Coral) Great Barrier Reef 


CORAL SEA is the part of the Pacific Ocean betwee 
the northeast coast of Australia, the Solomon Isl , 
and the New Hebrides Islands. It has an un ae 
large number of coral atolls and bank reefs. The 
daries of this sea are so indefinite that the name 
be applied to large parts of the Southern Рау 
reefs along the western shores of the Coral Sea hav 
finest specimens of coral (see CORAL). fought 

An important battle of World War II was E 5 
between United States and Japanese naval forces after 
Coral Sea in May, 1942. The United States wo? 
suffering some losses. F. С. WALTON 

See also Pacrric Ocran (color map). 


Ral B sba 
A Bermuda Coral Has a Snow-white "Skeleton." 


ge Dome-shaped Mass. 


Mushroom Coral Is a Lar 


CORAL SNAKE 


CORAL SNAKE is the name given to several closely 
related poisonous snakes of the Western Hemisphere. 
They are found in the southern United States, Mexico, 
Central America, and tropical South America. Coral 
snakes have small, blunt heads and bodies. 

All coral snakes are highly poisonous. They do not 
strike as most other snakes do, but they do bite. They 
are dangerous only if stepped on or handled. They are 
snake-eaters. 

Fhe South American coral snake is about 4 feet long. 
It is common in tropical South America. Its body is 
made up of circles of bright red separated by rings of 
dark purple. There are two narrow circles of light yellow 
in each of the purple ones. The scales are shiny and 
polished. This snake has a red snout. Behind the snout 
are a black band and a broad red band. 

The eastern coral snake, or harlequin, generally ranges 
from 20 to 40 inches in length. It lives in the south- 
eastern United States and in extreme northeastern 
Mexico. Its body is encircled by broad black and red 
bands separated by narrow yellow ones. The snake has 
a black snout. Just behind the snout is a wide yellow 
band followed by a black band. Some of these coral 
snakes are covered with black spots that hide much of 
the red color. 

The western, or Arizona, coral snake is about 18 inches 
long. It lives in the lower parts of southern Arizona, in 
southwestern New Mexico, and in northem Mexico. 
It also has a black snout. Behind the snout is a white or 
yellow band followed by a red band. 


Scientific Classification. All coral snakes belong to the 
family Elapidae. The South American coral snake is genus 
Micrurus, species lemniscatus. The eastern coral snake is 
M. fulvius, and the western, or Arizona, coral snake is 
Micruroides euryxanthus. CLIFFORD Н. POPE 

See also SNAKE (color pictures). 

CORBEL. See ARCHITECTURE (Architectural Terms), 

CORBETT, JAMES JOHN (1866-1933), became the 
world heavyweight boxing champion in 1892. He was 
tegarded as one of the first scientific boxers. A bank 
teller, Corbett became a professional boxer in 1884, and 
won the heavyweight title from John L. Sullivan. He 
lost it to Bob Fitzsimmons in 1897. After trying twice 
to regain the championship, he retired from the ring 
and became an actor. Corbett was born in San Fran- 
cisco, Calif. See also Вохіхс (picture). 

CORBIE STEP. Sce GABLE. 

CORBUSIER. See LE CORBUSIER. 

CORCORAN, WILLIAM WILSON (1798-1888), an 
American banker and philanthropist, gave part of his 
fortune to establish the Corcoran Gallery of Art in 
Washington, D.C. The gallery is well known for its 
collection of American art. Corcoran also made liberal 
gifts to religious and educational institutions in the 
District of Columbia and in Virginia. 

Corcoran was born in Georgetown, now part of Wash- 


ington, D.C. He sympathized with the S В 
the Civil War. outh during 


LYALL SMITH 


ROBERT H. BREMNER 


CORCORAN GALLERY OF ART, in Washington. 
р.С., һаз collections of paintings, sculpture, drawings, 
tapestries, and ceramics. It houses one of the world’s 
most important collections of American arts, and dis- 
plays works by Gilbert Stuart, John Singer Sargent, 
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Photograph "sy Corcoran Gallery of A 
The Corcoran Gallery of Art, founded by William W. 
Corcoran, is one of the oldest art institutions in the U.S. 


Winslow Homer, and Thomas Sully, among others, The 
W. A. Clark Collection is devoted to masterpieces from 
Europe and the Middle East. 

The gallery operates an art school that offers tuition 
to about 300 students. The gallery also organizes exhibi- 
tions, the most important of which is the Biennial Exhi- 
bition of Contemporary American Painting. 

William Wilson Corcoran, a banker and philanthie 
pist, founded the gallery in 1859. The gallery is self 
supporting. Hrnwsss WARNER WILE Ji 

CORD is a unit for measuring firewood. It is com- 
monly defined as a pile of wood 4 feet wide, 4 feet high, 
and 8 feet long. Because fireplaces are smaller than they 
once were, wood dealers sometimes sell a face cord. This 
is 4 feet high and 8 feet long. But it may be 2 feet wide, 
or some other convenient measure. It is not re 


A Cord of Wood Is 128 Cubic Feet 
(8 feet x 4 feet x 4 feet) 


t. 
as a legal measure by the United States gover Шш 
See also Wricurs and Measures (Wood Meas 
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United States). 
CORD AND CORDAGE. Sce ROPE. 


CORDAY, DEH, CHARLOTTE (1768-1793), a 
А ed Jean Раш Marat during the 
Te 93. She was tried in a Revolu- 
: ir days later, she was guillotined 
Miss Corda 
Те 


Giron- 


urrested 
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агаг, an 

legisla- 
1 an mter- 
While he 
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ponent in 
» She obt 


with hit 


vas in his ba 
spent several is each 


from a Chicago Mist 


Charlotte Corday 


ау seeking 


stabbed 
Charlotte 
Corday was born in Normandy, France. Ricnaro M. Brace 

See also МАкАТ, JEAN PAUL. 

CORDIAL. See ALCOHOLIC Drink (Compounded 
Liquors). 

CORDILLERA, калтек dill YAIR uh, or kawr DILL er uh, 
is a group of mountain ranges, usually the principal 
mountain group of a continent. The word cordillera 
comes from the Spanish word cuerda, which means cora 

г chain. Spaniards use the word to mean any mountain 
chain. The term cordillera once was used in America to 
mean only the ^ndes Mountains. American geographers 
now use the term to mean any group of mountain s 
tems, such as the western cordillera of North America, 
which includes ihe Sierra Madre, the Rockies, the Sierra 
Nevada, the Cascade Range, the Coast Ranges, and 
the Great Basin ranges. South America, Asia, and Eu- 
rope also have great cordilleras. 

CORDITE, CORE dite, is one of the original smoke- 
less powders used to propel projectiles from guns. The 
name cordite refers to the cordlike lengths in which it is 
made. Cordite is composed of 30 per cent nitroglycerin, 
09 per cent nitrocellulose, and 5 per cent petrolatum. 
The British gx nment adopted the original cordite 
formula in 1887. This cordite burned with so much heat 
it damaged gun barrels. Juris Коти 

CÓRDOBA, AWR thoh vah (pop. 369,886), in north- 
егп Argentina, is the country's third largest city. It is 
the capital of an Argentine province also called Cér- 
doba. For location, see ARGENTINA (color map). 

The city lies 1,240 feet above sea level, in an irrigated 
grazing section. Córdoba is a center for livestock, wool, 
and hides markets. Founded in 1573, it is the oldest 
major city in Argentina. GEORGE I, BLANKSTEN 

CORDOBA is a silver coin used in Nicaragua. It is 
named after the Spanish explorer, Francisco Fernández 
de Córdoba (14752-15926). One hundred centavos make 
опе cordoba, "The cordoba contains 25 grams of silver. 
For the value of the cordoba, see Money (table, Values). 
3 CORDOBA, KAWR doh vah (pop. 160,347; alt. 330 
i» ап ancient Moorish city in Spain, and the capital 
of Cérdoba province. It lies 86 miles northeast of Seville 
In the south-central part of the country. For location, 
See SPAIN (color map). = 

omans occupied Córdoba in 206 B.C. It reached its 
Peak of importance in the 900’s as а world-famous cen- 


skin disease, 
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Córdoba is 
cordovan leather 


CÓRDOBA, FRANCISCO FERNANDEZ DE. * 


EXPLORATK AND Ducovrey s I 
ріогетз 
CORDUROY, KAVA 4А, за 
fabric with raised ribs 
The name probably comes from t i 
du roi, п le ril 


called wid 
pin-wale 
use in sportswear 
and jackets for women. Cordi 
wide for draperies and u m 

CORDUROY ROAD. See Ros ps asp Hiciwvs (Early 
American Roads) 

CORE, in geology. Sec EAkrH (The Land Arcas 

CORE or CONGRESS OF RACIAL EQUALITY ; 


organization that has used nonviolent action to 


Isterv 


»ppose 
racial segregation. It sponsored “Freedom Rides" and 
“sit-in” campaigns in efforts to break down segregation 
in the southern states. CORE operates through local 
[he organization was founded in 1942 in 
Park New 


committees. 
Chicago. It has headquarters at 38 
York City. 

CORELLI, koh REHL ih, ARCANGELO (1653-1713 
was an Italian composer. The violin at that time was 
replacing the viol Corelli understood what the violin 
could do, and he wrote sonatas and concertos especially 
for string orchestra. His work laid the foundation for 
future developments in the use of string instruments 
Corelli directed concerts at the Roman palace of Pietro 
Cardinal Ottoboni. Ркксу M. V 

COREOPSIS, кон ree AHP sis, is a large group of 
plants related to the sunflower. They are commonly 
called tickseed. The plants may be from 13 to 4 feet high 


Row 


Coreopsis Flowers Look Like Daisies and may have one or 
two layers of petals. The blooms ore usually red or yellow. 


J. Horace McFarland 


CORFU 


The leaves are often /obed, or cut out. Coreopsis flowers 
look like daisies and may have one or two layers of 
petals. The flat fruits are small and dry and look like 
bugs. Coreopsis is the Greek word for bug. Most coreopsis 
plants are perennials and live for several years. But some 
are annuals and live only one season. The annual 
coreopsis is often called calliopsis. The yellow, red, or 
maroon flowers grow on slender stems. 


Scientific Classification. Coreopsis plants belong to the 
composite family, Compositae. They form genus Coreopsis. 
А common annual is C. calliopsidea. MARCUS MAXON 

CORFU, kawr FOO, or KERKIRA (pop. 105,226), is 
the northernmost of the Ionian Islands, off the western 
coast of Greece. The surface area, 245 square miles, is 
mountainous. The island produces olives, citrus fruit, 
and wine. Colonized about 700 в.с. by the Corinthians, 
Corfu was one of the causes of the Peloponnesian War. 
The Ionian Islands were ceded to Greece by Great 
Britain in 1864. See also IONIAN ISLANDS, Harry N. Howarn 

CORGI. See Wers Corci. 

CORI is the name of two Czech scientists. CARL 
FERDINAND Cort (1896- ) and Gerry THERESA 
Rapwrrz Cort (1896-1957), husband and wife, shared 
the 1947 Nobel prize for physiology and medicine. 
They showed how an enzyme converts animal starch 
into blood sugar. Their work made possible an under- 
standing of sugar diabetes. Both were born in Prague 
(now Praha), Czechoslovakia, and were graduated from 
the German University there. They became American 
citizens in 1928. They both taught biochemistry at 
Washington University, HERBERT $. RHINESMITH 

CORIANDER, кон rih AN dur, is an annual herb of 
the parsley family. The coriander grows in the countries 
around the Mediterranean Sea. The plant is about 3 
feet high and has small white flowers. Its seeds have a 
pleasant odor when ripe, and they taste sweet after 
they have been dried out. The seeds are used as a spice 
in curries, sauces, and liqueurs, and to make small round 


candies. Coriander seeds are used in Europe 
than in the United States or Canada. But the L 
States usually imports about 1.400.000 pounds of 
ander seeds a year. Coriander-seed oil is used to Perd 
food, and as a medicine. About 50: 


mom 


nita 


ounds of coriander 


seeds are needed to get 5 pounds of oil. 
Scientific Classification. Coriander belongs to the 1%. 
belliferae family. It is genus Coriandrum, species 


vum. I AROLD NORMAN Me 


- 
See also UMBELLIFERAE with its list of Related 
Articles. 


CORINTH, CAWR inth, was one of the most im 
tant cities of ancient Greece. Il 
prehistoric times on the isthmus th 
ponnesus with the rest of Europe. According to Homer, 
it was the home of Bellerophon, Medea, and Sisyphus 

Corinth was favorably situated for trade by land, It 
also had good harbors at Cenchreac and Lechaeum, on 
either side of the isthmus. By 750 n.c., Corinth had 
become the wealthiest city of ancient Greece. E cept 
for two periods (454-404 B.C. and 146-144 B.C.), it main- 
tained economic supremacy for about 1,300 years. 

In 734 B.C., Corinthians founded colonies at Corcyra 
(now Corfu), an Ionian island west of Greece, and at 
Syracuse in Sicily. In 581 B.C., they instituted the Isth- 
mian Games, an international festival held every 
second year (see ISTHMIAN Games). The games honored 
their principal god, Poseidon (Neptune). Corinth was 
famous for its skilled workers in bronze and clay, and 
for its naval architects. Because of commercial rivalry 
with Athens, Corinth was the chicf instigator of the 
Peloponnesian War (see PELOPONNESIAN WAR). 

The Romans destroyed the city in 146 в.с., but later 
rebuilt it by order of Julius Caesar. Emperor Augustus 
made it capital of the Roman province of Achaea. 
Saint Paul visited Corinth in А.р. 51 and founded a 
church there (see CORINTHIANS, EPISTLES TO THE). 

In the Middle Ages, the city was largely confined to 
its famous citadel, Acrocorinth. American archaeolo- 
gists began excavations in Corinth in 1896. Jons H. Kest 


pOr- 


was founded in 
t connects the Pelo- 


Ewing Galloway 


All That Remains of the 
Ancient City of Corinth are 
seven Doric columns, once 0 
part of the Temple of Apollo. 
Each column is a single stone 
234 feet high and over 17 
feet around at the base. The 
Apostle Paul, on one of his visits 
to Greece, saw people worship 
heathen gods in this temple. 
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Ewing Galloway 
Corinth Canali links the Gulf of Corinth with the Saronic Gulf. 
11: 4 miles long, 70 feet wide, and 26 feet deep. 


CORINTH CANAL flows between the lower part of 
Greece and the northern mainland. It provides a water- 
way between the Gulf of Corinth and the Saronic Gulf. 
The town of Isthmia lies at the eastern end of the 
4mile-long canal, and Poseidonia is at the western end. 
AFrench company began building the canal in 1882, 
and Greece finished it in 1893. An unsuccessful attempt 
to build such a canal had been made by the Roman 
Emperor Nero in А.р. 67. C. BRADFORD WELLES 

CORINTHIAN COLUMN. See COLUMN. 

CORINTHIANS, koh RIHN thi unz, EPISTLES TO THE, 
are the seventh and eighth books of the New Testament. 
They are two letters written by Saint Paul to the Chris- 
tan Church in Corinth. 

The first Epistle was written in Ephesus in A.D. 54, in 
answer to a letter from Corinth. The Christians there 
Were quarreling among themselves and practicing 
heathen customs. Paul intended his Epistle to bring 
them back to Christian ways of thought. His sermon on 
love (I Cor. 13) is one of the great writings of the world. 
Another famous passage (I Cor. 15) explains Paul’s faith 
In the Resurrection 

The second Epistle gave additional advice to the 
Christians of Corinth. Paul is supposed to have written 
"in Macedonia in A.D. 55. Many scholars think that 
chapters 10 to 13 preceded the first nine chapters. Paul’s 
authority and even his sincerity had been challenged. 

t vindicated himself, and finally he and his friends in 
orinth were reconciled, FREDERICK C. GRANT 

See also PAUL, SAINT. 1 

CORINTO, koh REEN toh (pop. 4,765), the principal 
E of Nicaragua on the Pacific Ocean, is the western 
С m of the government railroad. About 85 per cent 
cit SU EH agricultural exports pass through ED 
К, y: hese include coffee, sugar, animal hides, an 

‘ods. Corinto is on an island which is connected to 

* mainland by a bridge. For location, see NICARAGUA 
Gor map). ROLLIN 8. ATWOOD 


CORK 


CORIOLANUS, Kawa ik of LAY nus, GAIUS 
MARCIUS was a general of the carly Roman Republic 
According to legend, he proposed that no grain be given 
to the lower classes during a famine in 491 B.C., unless 
the people gave up their tribunes, or representatives. The 
people became so indignant they exiled Coriolanus. He 
joined the Volscians, bitter enemies of Rome, and led 
their armies to the gates of Rome. But after the pleas of 
Veturia, his mother; Volumnia, his wife; and his son, he 
spared the city. Some stories say the Volscians later 
killed Coriolanus. William Shakespeare dramatized the 
legend in The Tragedy of Coriolanus. Тмомлз A. Baapy 

CORIOLIS, core ih OH liks, FORCE. An object moving 
over the earth or any other rotating body tends to move 
in a straight line. But the earth rotates beneath. the 
moving object. To someone rotating along with the 
earth, the path of the object appears to curve, as if it 
were pushed. Objects tend to drift to the right in the 
Northern Hemisphere and to the left in the Southern 
Hemisphere. This push is called the Coriolis force, or the 
Coriolis effect. It was named after the French mathemati- 
cian Gaspard G. Coriolis, who first analyzed it. The 
Coriolis force mainly affects objects moving above the 
earth that are not affected by the forces of friction. Such 
objects as airplanes, rockets, bullets, and air masses have 
curved paths. The Coriolis force is important to the 
weather and the direction of the wind, See also Arr 
(Air Movement); WEATHER (Air Movement). 

CORIUM. See SKIN. 

CORK, kawrk (pop. 74,567; metropolitan area 112,- 
009), is the second largest city in the Republic of 
Ireland. The main part of Cork is on an island between 
two arms of the Lee River, but the rest of the city ex- 
tends to the hillsides that border the river. For location, 
see IRELAND (color map). 

Cork has large iron foundries, shipbuilding yards, an 


Patrick Street in Cork is the site of the Father Matthew statue, 


which honors Ireland's famous temperance leader. 
Camera Press, Pix 


Bottle or Jar Stoppers 
are familiar cork articles, 


automobile plant, and factories that produce leather, 
paper, and woolen and linen goods. The city’s many 
fine buildings include Saint Finbar’s Church of Ireland 
Cathedral, Saint Mary’s Roman Catholic Cathedral, 
and the Roman Catholic Church of Christ the King. 
University College is in Cork. 

Saint Finbar, an Irish bishop, founded a church at 
Cork in the 600's. Viking raiders began the first perma- 
nent settlement in the 8oo's. The city’s four miles of 
quays, or artificial river banks, and its beautiful, broad 
streets, including Patrick Street, Grand Parade, and 
South Mall, were built in the 1700’s. When Great Britain 
granted Ireland home rule in 1921, Ireland gave the 
British permission to use Cork Harbor as a naval base, 
The British withdrew their forces in 1938. T. W. FREEMAN 

CORK is a lightweight, spongy substance obtained 
from the bark of the cork oak tree. It does not absorb 
water readily and can be compressed a great deal, but 
springs back when released. Men used cork as early as 
400 B.C. The Romans wore cork sandals to keep their 
feet warm, and used cork to float anchors and fishing 
nets. Cork bottle stoppers have been manufactured 
since the 1600's. 

_ The Tree. The cork tree is a live oak. This means that 
it ıs green the year round. It grows abundantly in Spain 
and Portugal, where most of the world’s cork is pro- 
duced. Algeria is the third most important country in 
cork production. The cork oak has been planted in 
parts of California, and in some of the southeastern 
States, but the total yield of cork there is small. The 
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Cork Harvest Workers chop two 
horizontal and two vertical cuts in the 
outer bark of the cork oak, left. Then 
they strip the cork from the tree with 4 
wedge-shaped hatchet handles and dry А. 
the strips of cork in the sun, above. 


Textile Makers Use Cork 
for spinning-roll covers, right. 


The Shoes We Wear and some kinds 
of tile flooring often contain cork, 


Cork provides friction focing 
materials for many Machine: 


Cork Gaskets are used in refriger- 
ators and otherhousehold appliances. 


outer layer of the bark is composed of dead cells whose 
thin walls have become thickened and waxy. These 
cells are so compact that each may be in contact with 
14 others. The cork tree lives from 300 to 400 years, but 
seldom grows more than 50 feet high. 

Gathering Cork. A cork tree must be at least ea 
30 years old before its bark is thick enough 0 vit 
stripped. The first layer removed is called Heap 
bark. Workers strip the bark during June, July, = 
August. Each tree can be stripped about once R 
то years. The best cork comes after the second strippi! A 

А cork stripper uses a long-handled hatchet ie 
long, oblong sections of bark from the top of the vn 
branches to the bottom of the tree. The sections ws if 
are pried off carefully with the wedge-shaped ham ea 
the hatchet. The inner layer continues to Tu oni 
cork after each stripping. Cork will never grow Td 
a spot where the inner layer of bark has been 070% 
by the stripper’s hatchet. 

Preparation for Market. The slabs 
are boiled, and a rough, gritty outer layer 
The boiling dissolves tannic acid from cork 
the material so that the slabs can be strate i 
and packed in bundles. Before being loade deis 
cork is sorted according to quality and thic. his pur 

Uses. Most cork is used for insulation. ve pipe 
pose, it is ground and pressed into boards 


'eez- 

Я AG ђ " > walls and fr 

coverings. In this form, cork covers the wa meat- 
» 


% = — ants. : 
ing pipes of thousands of cold-storage 9 refineries: 
packing factories, ice-cream plants, and oi 


of stripped cork 
is scraped oll 
k, and softens 
tened out 
hips: 


ip extensively used for life preservers, buoys, and 
E fishing nets. Linoleum is made by mixing cork 
with linseed oil and spreading this paste over 
wr burlap. Floors are made soundproof with 
(Опе of its principal uses is for “corks,” or stoppers 
Шз. Thin cork layers line metal bottle caps. Cork 
Wed in waterproof coats, in balloon fabric, as 
for automobile tires and as wadding for shotgun 
<. Cork shavings are burned to make Spanish 
Bor cork black, a paint used by artists. 

Scientific Classification. The cork oak tree belongs to 
Beech family, Fagaceae. It is genus Quercus, species 


ARTHUR KOEHLER 


Se also INsuLATIoN; OAK; Ровтосаг (Cork); Tan- 


Аср. 
CORLISS, GEORGE HENRY (1817-1888), an Ameri- 
engineer, helped perfect the steam engine. His 
Snements included a more reliable governor that cut 
steam from the engine according to the load put 
ipon it бее Governor). Corliss also designed the largest 
built up to that time, for the Philadelphia 
‘ition of 1876. Corliss was born in Easton, N.Y. He 
d his career as an engineer with an engine firm in 
dence, R.I. Later, he became the head of his own 
mpany. RicHARD D. HUMPHREY 
CORM is a short, thick, underground stem from which 
fier plants can be grown. It resembles a bulb. But most 
Ihe corm consists of stem tissue. A corm has smaller 
ad thinner leaves than a bulb. Unlike the bulb, the 
rm stores food in the stem, instead of in the thickened 
aves. Small corms are called cormels. See also BULB; 


LCORMORANT, KAWR moh runt, is a large, web- 
ss fish by diving under water. Dif- 
ants are found throughout the 
‘World. Most of them live on seacoasts, but they are often 
Жеп on large rivers and lakes. The cormorant is related 
ithe pelican. The large kinds are more than 30 inches 


fishermen in the Orient Have Long Used Cormorants 
E They tie long cords to the birds to keep them 
flying away with the fresh fish they catch. 


CORMORANT 


long. All have long, powerful bills with a hook on the 
end. The cormorant has powerful wings. [ts tail f 
spread out like a partly opened fan 

2 Опе of the most common cormorants of North Amer- 
ica, the double-crested cormorant, perches in trees, on rocks, 
and on the ledges of sea cliffs. Hundreds of these birds 
live around the Bay of Fundy in Nova Scotia and New 
Brunswick. With their feathered bodies, long necks, and 
flat heads, they look like rows of bottles sitting on the 
cliffs. The double-crested 4 
cormorant has bronze- 

tinted feathers. During the 

nesting season it has a crest 

of white curved feathers be- 

hind each eye. It has an 

orange throat. The common 

cormorant is larger and has 

white feathers bordering \ 

the throat. 

Cormorants can stay 
under water a long time 
when they dive for fish. 

They swim with their 
webbed feet. These greedy 
birds fly close above the 
water looking for fish, or 
perch on a branch over the 
water and wait for fish to 

: N.Y. Zool. Soe 
Quies Cormorants dive The Cormorant is reloted 
into the water to catch the 46 the lorge-beaked pelican. 
fish. 

Scientific Classification, Cormorants belong to the fam- 
ily Phalacrocoracidae. The common cormorant is genus 
Phalacrocorax, species carbo. The double-crested cor- 
morant is P. auritus. ALEXANDER WETMORE 


See also Biro (Bird Pets); PELICAN. 


athers 


The Cormorant dives into the water to catch fish for its owner 
with its long hooked bill. A metal ring around its neck prevents 


the greedy bird from swallowing the fish. 


Yomiuri Shimbun, Tokyo 
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PARTS OF THE CORN PLANT 


Ear 


Stalk 


A Field of Corn is sprayed to prevent insect damage. Corn 
ranks as the most important crop grown in the United States. 


CORN is the most valuable crop grown in the United 
States. Along with wheat, rice, and potatoes, it ranks as 
one of the four most important crops in the world. When 
Christopher Columbus landed in Cuba in 1492, he sent 
two of his men to explore the island. When they re- 
turned, they told him about “a sort of grain called 
maiz.” This was the first time white men had heard of 
the plant that we call corn. In the British Isles, people 
call corn maize, or Indian corn. They use the word сот 
for such grains as oats, barley, and ryc. 

Corn is a favorite food throughout North and South 
America. People enjoy juicy ears of corn on the cob, 
flavored with butter and salt. Corn flakes, corn-meal 
mush, and hominy grits are popular breakfast foods. 
Millions munch hot buttered popcorn at parties and at 
motion-picture theaters. Latin Americans cat many 
foods made from corn, including tamales and tortillas. 

In the Corn Belt of the Middle West, cornfields often 
stretch as far as the eye can see. Corn grows in almost 
every state. But three fourths of the corn produced in 
the United States grows in the Corn Belt. This area in- 
cludes Iowa, Illinois, Minnesota, Indiana, Nebraska, 
Ohio, Missouri, and South Dakota. Iowa produces the 
most corn, Illinois ranks second, and Minnesota third. 
Many farmers in this area have “corn-hog farms.” They 
feed most of their corn to hogs. That is why farmers 
sometimes say that “corn goes squealing to market. 

Corn covers about 80,000,000 acres of land in the 
United States, more than any other crop. Every yea! 
the nation’s farmers harvest about $4,000,000,000 
worth of corn. The United States usually produces 
more corn than all other countries together. Corn also 
ranks as an important crop in Brazil, Mexico, Romania, 
and Russia. Canada grows corn chiefly in the provinces 
of Ontario, Manitoba, and Quebec. 


LEADING 
CORN- 
PRODUCING 
AREAS OF 
THE WORLD 


Farmers in the United States feed the largest part of 
the corn crop to their livestock. They sell the rest to in- 
dustries for use in processed food and industrial prod- 
ucts, including corn sirup, cornstarch, and plastics. 


Uses of Corn 


Livestock Feed. Farmers feed about nine tenths of the 
corn grown cach year to hogs, cattle, sheep, and poul- 
try. Hogs eat almost half the corn crop. Hogs once had 
to eat from 5 to 6 pounds of corn in order to gain a 
pound. Imp d feeding methods have reduced this 
amount to 3 to 4} pounds of corn (see Hoe). Corn pro- 
vides the base for many kinds of poultry feeds and dairy 
feeds. Every year, more than 35,000,000 tons of corn and 
cornstalks are made into silage, a fermented livestock 
feed (see SiLo). 


Corn production is closely related to hog and cattle 
raising, because these animals depend chiefly on corn 
for food. The Corn Belt states usually raise more than 
half the hogs in the United States, and nearly half the 
cattle. The price that farmers can receive for their corn 
helps them decide what to do with it. As corn prices 
rise, for example, farmers usually sell more corn and 
raise fewer hogs. They receive more money by selling 
the corn than they would by feeding it to the hogs and 
then selling the hogs. If corn prices fall, farmers gener- 
ally raise more hogs and feed the corn to them, because 
the hogs would bring in more money than the corn. 

Food for Man. Americans eat an average of about 75 
pounds of com per person every year. Many kinds of 
food are made from the kernels. Corn also provides food 
indirectly. We eat it in the form of meat and meat prod- 


CORN 


ucts that come from animals raised on corn. Corn, in one 
form or another, makes up more of our diet than any 
other farm crop. 

We eat corn just as it comes from the ear in succotash, 
chowder, pudding, popcorn, fritters, parched corn, and 
as roasted or boiled corn on the cob. We sometimes eat 
soft, white hominy, made by treating the whole grains 
with lye and washing them carefully. Manufacturers 
flavor hominy, roll it out, and toast it to make corn 
flakes. Corn kernels are coarsely ground to make corn 
meal. Foods made from corn meal include corn bread, 
cookies, tamales, and waffles. Corn kernels are high in 
food value. They provide a rich source of fats, proteins, 
and carbohydrates. A pound (about 3 ears) of sweet 


CORN PRODUCTS 
Food for Man 


Baked goods Ice cream Sausage 
Baking powder Icings and candy Shortening 
Breakfast foods Jams and jellies Sirup 
Catsup Margarine Tamales 
Chewing gum Popcorn Vinegar 
Cooking oil Puddings Yeast 
Corn flour Salad dressing 

Food for Livestock 
Corn bran Fodder Gluten meal 
Corn grain Germ cake and meal Oilcake and meal 
Corn meal Gluten feed Silage 

Other Products 

Adhesives Fertilizer Photographic film 
Antifreeze Fuel Plastics 
Antiseptics Furfural Safety glass 
Ceramics Insulating Soaps 
Cork substitute materials Solvents 
Dyes Paints Synthetic fibers 
Ether Paper and Varnishes 
Explosives paperboard Whisky 
Felt Pastes 


corn, boiled on the cob, contains about 550 calories 

Corn refining is the process of s irating the kernel 
into its parts. The basic products of refining are stan h 
sugar, sirup, and oil. Corn oil is uscd as a sal : 
cooking oil, and in other food products such as marga. 
rine and shortening. Cornstarch is used to thicken pud. 
dings, gravies, and sauces. It is also used in such prod- 
ucts as candy, chewing gum, and baked goods. Cim 
sirup, made by heating cornstarch in closed tanks, 


ай oil and 


sweetens many foods and is used as a spread for bread 
Other Products. Factories manu acture hundreds of 
important corn products that we 10 not eat. Manu. 


facturers make wallboards and certain kinds of paper 
from cornstalks. Ground cobs cai. be substituted for 
cork. Corncobs are sometimes burned as fuel. Corncob 
meal may be used for fertilizer, fo: cleaning furs, and 
for polishing metal. Cobs are an ingredient of furfural, a 
chemical used in making phonograph records, buttons, 
and similar articles (see FuRFURAL). Smokers sometimes 
enjoy pipes made from corncobs. 

Industries use corn meal in making adhesives, cork 
products, felts, cleaning compounds, plywood, and 
many other products besides foods. Starch, refined from 
corn meal, is used to stiffen and finish paper, yarns, and 
fabrics. Starch also plays a part in the manufacture of 
cosmetics, explosives, electric batteries, and drugs, 

Corn sugar has uses in leather tanning, rayon and 
paper manufacturing, and other industries. Manufac- 
turers make ethyl alcohol from corn sugar or sirup. 
Ethyl alcohol is an important ingredient in smokeless 
powder, shatterproof glass, synthetic rubber, brake 
fluids, and plastics (see Ат.соног.). 

Doctors sometimes use injections of dextrose, or re- 
fined corn sugar, for patients who have had major op- 
erations or suffer severe injuries (scc DExTROsE). Сот 
sugar supplies a quick source of energy for the human 
body. Dextrose may also be an ingredient of certain 
drugs. Druggists sometimes use cornstarch in pills and 
tablets. Corn sirup sweetens cough sirup and other 
liquid medicines. Manufacturers use corn oil in soaps, 
glycerine, paints, varnishes, and rubber substitutes. 


Kinds of Corn 


The six main kinds of corn have different types of 
kernels. These kinds are: (1) dent corn, (2) sweet corn, 
(3) flint corn, (4) popcorn, (5) flour corn, and (6) pod 
corn. The term “Indian corn” may be used to mean 
any of these kinds of corn. But the corn that the In- 
dians taught the early settlers to grow was flint саш. 
Dent corn апа flint corn are commonly called “field 
corn” because they are fed to animals. Broomcorn an 
Кайт corn are plants that resemble corn. But they arc 
not corn as the term is used in the United States. { 

Hybrid corn is produced by crossing two types | 
purebred corn. Breeders can produce hybrids of d 
the different kinds of corn. Most breeding of hybri 
corn has been done with dent com. ; 

Dent Corn is the most common commercial variety. 
It makes up about 9 of every 10 bushels of corn grown 
in the United States. Each kernel of dent corn has 4 
small dent on the top. This dent is made when the ПАН 
and soft starch in the kernel shrink unequally as it dries. 
Farmers harvest dent corn when the seeds become har 
and ripe. Most dent corn is hybrid corn. 

Dent corn may be used as a livestock fee 
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POD CORN 


fam where it grows, Or the farmer may sell the corn 
to manufacturers. who can make many different food 
and industrial products from it. Farmers in all parts of 
the Corn Belt grow dent corn. 

Sweet Corn is grown chiefly for people to eat. Farm- 
Crs must pick it at just the right time to produce the best 
flavor, Sweet corn tastes best when picked while a milky 
fluid fills the kernels, It is not as good after the kernels 
have begun to harden and the corn is getting ripe. 

И Unless it is kept refrigerated, sweet corn quickly loses 
its flavor after harvesting. This happens because heat 
‘ums the sugar in the kernels to starch. Refrigerated 
tucks and railroad cars make it possible to carry fresh 
Sweet corn far from the places where it grows. Canned 
and quick-frozen sweet corn last indefinitely, and can 
be shipped throughout the world. Most sweet corn grows 
in the Northern States. New York, Wisconsin, and 

‘nnesota lead in sweet-corn production. The center 

the corn-canning industry is just north of the Corn 
elt, Minnesota, Wisconsin, northern Illinois, and 
апе lead in the canning of sweet corn. ; 
bi weet com is a good source of energy. It о 
К ce as much sugar as dent corn. It is also a 8o 
urce of vitamins A and C. Sweet corn may have 
White or yellow kernels, It has smaller stalks and ears 
ап dent corn, 


CORN 


Flint Corn has hard kernels with a smooth coat. They 
vary in color from white through golden yellow to deep 
red. The ears sometimes appear on the stalk close to the 
ground. Flint corn can grow in cold climates because it 
ripens in less time than other kinds of corn. Wisconsin, 
the New England States, and other northern states 
grow flint corn. Argentina, the world’s second largest 
producer of corn, grows almost no corn but flint. Argen- 
tina exports large amounts of corn. Flint corn can be 
shipped and stored with less spoilage than other kinds 

Popcorn is one of the favorite “fun foods” of Ameri- 
cans. People cat it plain with salt and butter, or cover it 
with caramel or white sugar sirup. Popcorn has small, 
hard kernels that are cither rice-shaped with pointed 
ends or flat with rounded ends. A tough outer coat 
covers each kernel. When the kernels are heated rap- 
idly, the moisture inside them turns to steam. This steam 
builds up a great pressure within the kernel. This pres- 
sure bursts the kernel’s outer shell, and the entire inside 
of the kernel puffs out. Other kinds of corn crack and 
parch when heated, but do not pop. Indiana, Ohio, 
Iowa, and Illinois lead in growing popcorn. Sec Por- 
CORN. 

Flour Corn, or soft corn, is one of the oldest types of 
corn. It has soft, starchy kernels, The Indians in the 
southwestern United States mainly grow flour corn. 
"They can grind the kernels by hand because flour corn 
has softer kernels than other kinds of corn. Flour corn 
ripens late in the season. It grows in the warm areas of 
South America, but is not grown commercially in the 
United States. 

Pod Corn has a separate covering around each kernel. 
In all other corns, the kernel has no separate covering. 
Some scientists believe pod corn may be the ancestor 
of all other types of corn. Pod corn has never been grown 
commercially, because the husks on each kernel make 
it hard to use. 


The Corn Plant 


Corn is really a grass, but an unusual one. It belongs 
to the group of six true grains, or cereals, that includes 
wheat, barley, oats, rice, and rye. The corn plant usu- 
ally grows 3 to 10 feet tall and has many short car shoots, 
or branches. But the giant corn of the Jala Valley in 
Mexico has ears 3 feet long. Its strong stalks may be used 
to make fences. 

Stalk. The tough, jointed cornstalk, or stem, resembles 
bamboo. It has a central core of pith, or soft, spongy 
tissue. A root system with many branches supports the 
green stalk. Sometimes prop roots grow out of the stalk 
several inches above the ground to help support the 
plant against the wind. The tassel grows at the top of 
the cornstalk. It contains hundreds of small flowers that 
produce pollen. Most ag each are pink, but they 

n, yellow, red, or purple. 1 
a лүк joint of the stem, a long, swordlike 
leaf curves gracefully outward and downward, ending 
in a pointed tip. The lower part of the leaf partly en- 
closes the stem, forming a sheath. The blade, or upper 
part of the leaf, is long, narrow, and pointed. 

Ears of corn grow from the places where the leaves 
join the stalk. A corn plant may have one ear, or as 
many as eight. Husks, a special kind of leaf, enclose and 
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Planting Corn on this Indiana farm is done with a tractor-drawn 
machine that plants four rows of seed at a time. 


protect each ear. An ear consists of a corncob covered 
with rows of Kernels, the seeds of the corn plant. An even 
number of rows usually grow on the ear. An ear may 
have 8, 10, 12, or more rows of kernels. Each kernel has 
what looks like a silk thread that runs from the kernel 
up the row, and sticks out of the husk at the end of the 
саг. This thread is called the corn silk. 

Every kernel has three parts: (1) the kull, or outer 
covering; (2) the germ, or young embryo corn plant; and 
(3) the endosperm, which makes up the rest of the kernel, 
When the kernel is planted, the young plant uses the 
endosperm as food as it begins to grow. The endosperm 
is made of hard starch and soft starch. Different kinds of 
corn have different amounts of these two kinds of 
starch in their kernels. See CORNSTARCH. 

Natural Pollination. In midsummer, the wind shakes 
pollen out of the tassels and blows it about like dust. 
Some of the pollen grains fall on the sticky threads of 
corn silk hanging out of the young ears. 

When a pollen grain lands on the silk, it sends out a 
tiny pollen tube that grows down the silk to an egg cell 
in the young kernel. There, a male cell from the pollen 
grain fertilize, or unites with, the egg cell. As the 
fertilized egg cell grows, the whole kernel becomes the 
seed. Corn cannot reproduce successfully for more than 
a few years without man’s help. If corn grows wild, the 
heavy seeds all fall too close to the parent plant. 

Hand Pollination, or Hand Breeding, is the transfer of 
pollen by hand from the tassel to the silk. Breeders cover 
the tassels of certain corn plants with paper bags before 
the tassels are ready to shed their pollen. They place 
bags over the young ears of other com plants before the 
silk is ready to receive pollen. ‘They detassel, or remove 
the tassels from these plants, The tassels and ears 
continue to grow in the bags. When the silk is ready, 
breeders carefully dust the pollen from the tassel onto 
the silk of the ear. They protect the pollinated ear with 
a bag so that no more pollen can reach it, After the 
kernels ripen, they are labeled and stored for use as seeds, 

By using hand breeding, instead of allowing the wind 
to pollinate the plants, breeders can control the repro- 
duction of corn. They also can cross-fertilize one plant 
with another to obtain the best qualities of each. 


Hybrid Corn 


More than nine tenths of the corn grown in the 
United States is hybrid. Its use is rapidly increasing in 
other important corn-growing areas of the world. Hybrid 
corn plants produce up to one third more corn than do 
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J. 1. Сме 
Cultivating a Cornfield controls weeds and loosens the soll, 
Corn needs cultivation only when it is young, 


the best varieties developed by oth: 
ing. Hybrids are also bred to have 


methods of breed- 
i greater ability to 


withstand drought, diseases, and pests. All the ears of 
hybrid corn ripen at the same time. Hybrids have 
stronger stalks and roots than other types of corn. The 


plants are more uniform and stand up better, and the 
ears can be more easily harvested with mechanical 
equipment. No hybrid has all these desirable qualities, 
but each type has some of them. 

To produce hybrid corn, breeders first produce pure 
strains, or plants that have the same characteris’ 7 
after year. They do this by inbreeding, or fertiliz 
plant with pollen from the same plant. Breeders take 
pollen from the tassel of a corn plant and place it on the 
silk of an ear of the same plant. Plants grown from seeds 
produced by inbreeding аге called inbreds. After 
inbreeding for several years, inbred plants tend to be 
the same year after year. For example. the seeds of small 
plants produce only small plants. These plants are pure 
strains. But most inbreds do not grow as well as cross- 
fertilized plants. Some are weak, and others grow only 
one small ear. Because of their small yields, inbreds are 
used only for breeding. However, by cross-fertilizing 
plants from two different inbred lines, breeders can 
produce plants that are better than cither parent. 

The main kinds of hybrid corn seed аге single-cross 
seed, which is produced by crossing two inbred lines, 
and double-cross seed, which results from crossing two 
single crosses. Double-cross hybrid seed can be produced 
more cheaply than single-cross hybrid seed, because it 
yields more seed for the land and labor used. Corn from 
а crop of hybrid corn cannot be used for seed, because it 
produces a crop with a lower yield. New hybrid Е 
seed must be produced and used every year. Since И 
1930, the production of hybrid seed has become үп 
important commercial industry in the Corn oe i 
the 195078, breeders found a way to prevent some o ips 
parent plants from producing pollen. ‘This elimina 
the need for detasscling. 


Growing Corn 


Farmers plant field corn in the early spring; s M 
10 days after the average date of the final killing us 
The plants grow rapidly during the warm ЕШ aay 
They may grow as much as three to five ш ye 
during the three-week period before the tasse cedi 
their pollen. In the Corn Belt, corn plants grow ais 
high by the Fourth of July,” and head-high three W dy 
later, Growers harvest corn in the late summer oF 62 


Harvesting Corn is an easy job with a mechanical picker that 
picks the ears, removes the husks, and drops the ears ina wagon. 


fall, depending on the climate and the breed of corn. 
Corn plants grow best in a climate that provides rain 
during the growing season and warm weather for a 
month or so after pollination, The Corn Belt of the 
United States supplies all these conditions. Here, a large 
area of fertile land receives 8 to то inches of rain during 
the four months after corn planting. After the tassels 
appear, Corn Belt temperatures usually range from 70° 
to 80°F. for 30 days or more. The level or gently rolling 
land of the Corn Belt allows farmers to use laborsaving 
machinery in the cornfields. 
Planting. Corn plants need rich, well-drained soil. 
Farmers can improve poor soils with manure or artificial 
fertilizers. Sometimes corn growers plant crops of 
legumes or grasses, called green manures, and plow them 
under to enrich the soil. Or they may grow corn in 
rotation with oats, clover, alfalfa, and other crops. The 
clover and alfalfa, like other legumes, enrich the soil for 
lants that follow them. See ROTATION oF CROPS. 
Farmers plant corn in different ways. The most com- 
mon methods are hill checking, power checking, 
drilling, listing, and bedding. In Aill-check plantings, 
two to four seeds are dropped into hills spaced three to 
our feet apart. This type of planting lets the farmer 
cultivate all around the hills. In power-check planting, 
two or more seeds are dropped into hills arranged in 
tows. The farmer can adjust the distance between the 
ills in each row to any spacing he desires. In drilled 
Plantings, the kernels are dropped individually with 
any desired spacing. Farmers in drier areas use listing, 
or lister planting. A machine called a lister opens a fur- 
tow and drops the seed into it. Bedding resembles listing 
except that the seeds are planted on the ridges instead 
of in the furrows. Some Southern farmers use bed plant- 
ing on soils that are poorly drained at planting time. 
Power-checked, drilled, listed, and bedded corn can be 
cultivated only between the rows. The number of corn 
Plants on an acre should range from 6,000 to 24,000, 
depending on soil fertility, water supply, and other con- 
ditions, 
Cultivation. Farmers cultivate their cornfields mainly 
to control weeds, Corn growers usually cultivate their 
elds twice, They cultivate while the weeds and com 
Plants are small. After the corn has grown 25 to 3° 
а high, it can compete successfully with the weeds 
5 food and sunlight. Then it does not need ios 
cultivation. The use of chemical weed killers to contro 
Weeds has increased rapidly since the late 1940's (see 
FED Кулев). 


3. 1. Озы USDA 
Farmers Store Corn in cribs. Temporary cribs, such os these, 
have no roofs, But for long storage, o roc is needed. 


Harvesting Corn. Most farmers harvest their corn with 
machines. Mechanical pickers have almost replaced the 
older method of husking, or removing the husks, by hand 
Some growers use machines called picker shellers that 
pick and shell the corn in one operation. Sometimes 
farmers turn their livestock loose in the fields to eat the 
ripened corn and fatten for market. When hogs harvest 
corn in this way, the process is called hogging off. Unless 
the farmer limits the range of his animals, this method of 
harvesting can be wasteful. In some parts of the country, 
farmers cut and shock, or stack, the corn plants, They 
feed the shocked corn to their livestock during the 
winter months. Farmers sometimes cut down the com- 
stalks when the stalks are green and the ears are hard. 
Then they chop the material and place it in silos to 
produce silage. 


FIRST YEAR 
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ed Corn is produced by double crossing. The four 
not good producers. Fertilizing plant B with 
nd plant C with pollen from plant D rein 
ingle- id seed, BA and CD. The plants grown from this 
E e educi than the inbred plants. Still better 
ж Its сап be obtained from a second cross. Fertilizing plant BA 
бї Sollen from plant CD results in the double-cross seed corn, 
(ВА) 5 (CD). This seed is sold to farmers for planting. 


Hybrid Se 
inbred strains are 
pollen from plant Аа! 


841 


USDA; Hugh Spencer; Bur. of Plant Industry 


Corn Smut, above, is a fungus dis- 
ease that turns the kernels of corn into 
swollen masses of black powder, 


The European Corn Borer, left, the 
larva of the moth shown above it, eats 
its way through corn. 


Ji 
The Corn-Ear Worm is a greenish-brown caterpillar that does 
serious damage to corn, cotton, and other valuable crops. 


Ears of field corn are usually stored in ventilated bins 
called corn cribs. These cribs have roofs to protect the 
corn from rain or snow. Corn with much moisture must 
be dried before it is stored in a crib, or it becomes moldy. 
In northern areas, where insects do not seriously damage 
stored corn, farmers store the ears with the husks 
removed. In the South, some farmers store the ears with 
the husks still on the ears. The husks help reduce 
damage by certain insects, 

Enemies of Corn. More than 350 kinds of insects feed 
on the roots, stalks, leaves, and kernels of corn. These 
pests include the corn-ear worm, chinch bug, grass- 
hopper, white bug, and European corn borer. Insects 
take a heavy toll of the corn crop each year. Farmers 
fight them by spraying or dusting powerful insecticides 
on the plants. They sometimes mix the insecticides with 
soil or fertilizer to kill certain pests. 

Many kinds of diseases, especially smut and rot, 
attack corn plants (see Ror; Smut). A combination of 
disease-free soil, vigorous varieties of corn, and rich, 
fertile land usually prevents disease and pest trouble. 

1 Farmers protect stored corn from rats and mice by 
lining the walls and floor of the cribs with wire netting, 
and by covering the doors and openings with mesh. 
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Some farmers use poisons. Insecticides sprayed on the 
stored corn help prevent damage by the granary weevil, 
grain moth, rice weevil, and other insects. These insects 
attack corn mainly in Virginia, Kentucky, Missouri, 
and other southern states. 


Processing Corn 


Milling is the grinding of corn or other seeds, If the 
grain is soaked and treated chemical ly before grinding, 
the process is called wet milling. The process of grinding 
grain while it is dry is called dry milling. 

Wet Milling. The principal products of wet milling 
are starch and oil. Cornstarch is important as a food and 
as a raw material in many industries. Corn oil is used as 
food for both people and livestock. The wet-milling 
industry uses about 130,000,000 bushels of corn every 
year. Wet millers use mostly yellow dent corn. They can 
use com with a fairly high moisture content, because 
they treat the corn with water. 

By-products of wet milling include zein, a protein 
used as a source of many plastics, and waxy cornstarch, 
which is cornstarch made from a special hybrid com 
called waxy corn. Some wet-milling processes produce 
lactic acid, used in the preparation of such foods as 
cheese, pickles, and sauerkraut. Gluten meal, made 
from the endosperm of corn kernels, and germ meal, 
made from the germ, are important livestock feeds, 

The water in which wet-milled corn is soaked before 
preparation is called steepwater. It has many uses. It 
provides a food on which molds and bacteria may grow. 
Scientists extract penicillin and other antibiotic drugs 
from the molds, and use the bacteria in yeast production. 
Steepwater also contains inositol, one of the B vitamins. 

Dry Milling separates the corn kernel into its parts— 
hull, endosperm, and germ. Repeated grinding reduces 
the endosperm to particles of any desired size. ‘The sizes 
most commonly used include those for hominy grits, 
corn meal, and corn flour. Grits, or coarse hominy, may 
be boiled and used as a breakfast cereal, or rolled flat 
and toasted to make corn flakes. Corn meal is used in 
bread, griddlecakes, and many other foods. Corn flour 
has the smallest particles of ground corn. It is used e 
pancake mixes, as a filler in various meat products, = 
in baking as a substitute for wheat flour. By-products 0 
dry milling include corn oil and livestock feed. е1 

Dry millers use about 95,000,000 bushels of corn ar 
year. Some corn meal is produced by a method cal ч 
the old process. This meal is sometimes called so 
ground, because many mills use water to provide раа 
Millers using the old process grind whole gon o - 
rotating stones. Leaving the germ іп the meal impro 
the flavor and nutritional values, but limits the bs 
that the meal stays fresh. Most corn meal sold apre 
cially is made by the new process. New-process ke 
made from hulled corn kernels with the germ т d 
keeps longer than old-process meal. Steel rolls Т 
cylinders and other equipment grind new-process aes 

Distilling and Fermentation industries include m: > 
facturers of ethyl and butyl alcohols, acar d 
whisky. These industries use about 25,000,000 MR d 
of corn each year. They use the products of both е 0: 
dry milling. Malt and yeast ferment corn, and pr anal 
ethyl alcohol and carbon dioxide. The product 5 
fermentation may be distilled to purify them. The g s 
that remains is used for livestock feed. Acetone 


butyl-alcohol manufacturers allow bacteria to ferment 
com meal. Acetone and butyl alcohol are used in manu- 
facturing rayon, plastics, and other products. By-products 
of distillinz and fermentation include carbon dioxide, 
corn oil, vitamin and protein concentrates, and grain 
n mixtures. See DISTILLING; FERMENTATION. 

Livestock-Feed Manufacturing uses more shelled corn 
than any other industry. This industry also uses such 
by-products of corn processing as gluten meal, oil meal, 
and germ meal. The manufacturers grind and mix corn 
with other feed materials to make various livestock and 
poultry fceds. 

History 


Indian Сот. Botanists believe that corn first grew 
somewhcre in North America. Fossilized pollen grains 
from corn plants found in Mexico may be more than 
60,000 years old. Ears of corn about the size of straw- 
berries have also been discovered in Mexico. They 
may be 3,000 years old. 

No one in Europe knew about corn before Columbus 
sailed to America in 1492. But, when the early explorers 
arrived from Europe, they found that the American In- 
dians were growing corn from Canada to the southern 
tip of South America. The Indians grew all the main 
types of corn that are raised today. They also raised 
varieties of corn with red, blue, pink, and black kernels. 
Some kernels had bands, spots, or stripes. The kernels 
ranged in size from no larger than a grain of wheat to as 
big as a quarter. Corn played an important part in the 
religious life of many American Indian tribes. They held 
elaborate ceremonies when planting and harvesting it, 
and used corn patterns to decorate pottery, sculpture, 
and other works of art. 

Indians showed the early settlers from Europe how to 
plant and grow corn. Corn became of first importance to 
the life of the pioneers (see PIONEER Lire [Food]). 

Early American colonists often used corn as money. 
People paid their rent, taxes, or debts in corn, and even 
traded it for marriage licenses. In settlement after settle- 
ment, corn kept people from starving in difficult times. 

Improving Corn. Until about 1900, corn grown in the 
United States was not much different from some of the 
corn grown by the Indians. But farmers worked to 
improve the quality of their com. They tried to grow 
bigger ears, stronger plants, and more ears on each 
plant. At first, corn growers simply sowed seeds from the 
best plants. After many years of selecting only the best 
seeds, farmers could grow corn that was somewhat better 
than that grown from ordinary seeds. But even then the 
results were not always satisfactory. 

In the early 1900's, farmers began pollinating corn by 
hand. They improved the yield of corn by selecting 
good plants to breed. But they still could not produce 
uniform plants. George H. Shull (1874-1954), an 
American geneticist, began studying corn in 1905. He 
produced the first hybrids while studying heredity in 
corn. Shull established pure strains of corn by inbreed- 
ing, and produced hybrids by crossing the pure strains. 
Hybrids came into common use about 1933- Scientists 
continue to try to improve the quality of com by 
breeding new hybrids. z 

Economic Problems. The development of hybrid corn 
andimproved farming methods have helped increase corn 
production from about 25 bushels an acre in the early 
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1930's to about 40 bushels an acre in the 1950's. Total 
com production increased from about 2,300,000,000 
bushels а year to more than 3,000,000,000 bushels а 
year during that period. Machinery enables farmers to 
plant, cultivate, and pick more com. Fertilization and 
crop rotation improve the soil and increase the yield 
from each acre. New inseet-killing chemicals destroy 
many of the insects pests that attack com. 

‘This increase in production often results in the pro- 
duction of more com than the American people can use. 
"The surplus reduces the profits of farmers, because prices 
drop. In 1933, Congress passed the first law establishing 
a pricesupport program for corn and other crops 
Several laws passed since that time have continued this 
program. Under the program, the government lends 
money to farmers or agrees to purchase their crops at a 
given price, called parity (see PARTY). To receive these 
price supports, the farmer must agree to grow only as 
much corn as the government determines, The govern- 
ment tries to avoid large surpluses by limiting the 
amount of com grown. 

Scientific Classification, Corn belongs to the grass 
family, Graminae. It makes up the genus Zea, which in- 
cludes only the species mays, But there are many varictics. 


For example, dent corn is Z. mays indenta. Sweet corn is 
Җ. mays saccharata, G. P. Srxacun 
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Il. Kinds of Corn 

A. Dent Corn С. Flint Corn E. Flour Corn 

B. Sweet Corn D. Popcorn F. Pod Corn 
III. The Corn Plant 

A. Stalk C. Ears E. Hand 

B. Leaves D. Natural Pollination Pollination 
IV. Hybrid Corn 
V. Growing Corn 

A. Planting С. Harvesting Corn 


B. Cultivation D. Enemies of Corn 


VI. Processing Соп 


A. Milling С. Livestock-Feed 
B. Distilling and Fermentation Manufacturing 
VII. History 
Questions 
Why does popcorn pop? 


What are the parts of a kernel of corn? Й 

What is the main use ofcorn? What kind of corn is used 
for this purpose? p 

What is the Corn Belt? Why is it well suited for growing 
corn? 

What kinds of corn did the American Indians grow? 

What are some different methods of planting corn? 

What is hybrid corn? How is it produced? c 

What is the role of the tassel in reproduction? What is 
the role of the silk? 3 

What characteristics do breeders try to develop in 
hybrid corn? Why? 

What is the leading corn-growing state? 
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CORN 


CORN is a small, hard, shiny thickening of the epider- 
mis, or outer layer of the skin. This thick growth presses 
on the dermis, or deeper skin layer, and causes it to 
become thin and tender. 

Pressure and friction cause corns. Therefore, corns 
often develop over the joints of the toes of persons who 
wear shoes that do not fit properly. But corns may form 
anywhere on the body where pressure and friction injure 
the skin. A soft corn is one located between the toes. 
Here the thickened skin remains soft because it is 
constantly bathed with sweat. 

Corn plasters do not cure corns. To cure a corn, a 
person must remove the things that caused it to form. 
But he may use plasters to relieve pain. Most of them 
contain chemicals that soften the outer horny accumula- 
tion and relieve pain. Because of the danger of infec- 
tion, paring corns with sharp instruments should be 
done only by a doctor. 

See also CALLUS. 

CORN BELT. Scc Corn (introduction; Growing Corn). 

CORN BORER, also called the European corn borer, is 
a serious insect menace to corn crops. The borer is the 
larva of a night-flying moth. It is pinkish with small 
brown spots. The female moths begin to lay eggs on corn 
leaves in early June. The tiny borers feed on the young 
leaves and tassels. As they grow larger, the borers feed on 
the stems and ears. One or more generations of borers 
appear each year, depending on the length of the grow- 
ing season. In winter, the larvae live in old corncobs, 
stems, and stubble. The corn borer prefers to eat corn 
and sorghum. But it attacks other plants, including 
celery, potatoes, beans, beets, flowers, and weeds. 

Farmers destroy corn borers during the winter by feed- 
ing cornstalks to livestock, or by shredding or burning 
the stalks. They plant late in the season to avoid the 
first flight of the moths, and use hybrid corn plants that 
are not affected by the corn borer. In some cases, 
farmers use insecticides, 

Scientific Classification. The corn borer belongs to 
the family Pyralididae. It is genus Pyrausta, species 
nubilalis. E. GORTON LINSLEY 
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The Corn Borer came to the United States from Europe about 
1910, and had become a serious pest Ьу 1926. It has spread 
over most of the Eastern and Midwestern states, and causes 
damage to the сот crop in the shaded areas on the map. 


CORN CRAKE. Sec Ran. 
CORN-EAR WORM, or BOLLWORM, ranks 


- Š reh : among 
the worst insect pests in the United States. [t costs nearly 
$100,000,000 a year to fight it. Most corn-ear worms are 
greenish-brown with dark stripes. They measure about 
13 inches long. The adult is a grayishbrown moth. 

On corn, the moths usually lay their eggs on the silk 
The eggs hatch in two to eight days. As far north as 
Kentucky, three broods of corn-ear worms appear each 
year—in June, July, and August. Farther north, two 
broods are normal. To the south, as many as five broods 
may occur. Corn-ear worms also attack cotton, toma- 
toes, alfalfa, beans, and other crops 

Insecticides, including DDT and toxaphene, help 
protect such crops as sweet corn, cotton, and tomatoes, 
Practical methods have not been developed for field corn 

Scientific Classification. The corn-car worm belongs 
to the family Noctuidae. It is genus Heliothis, species 
zea. E. GORTON LINSLEY 


CORN-EATERS. See ARIKARA INDIANS. 

CORN-HOG FARMING. See AGRICULTURE (Raising 
Animals); Corn; Hoc. h 

CORN-HOG STATE. See Iowa (Recent Develop- 
ments). 

CORN LAWS were a series of measures passed in 
Great Britain to regulate the supply of small grains 
(which the British call corn) and to keep prices up. These 
laws were in effect from the 1400°s until 1846. The 
landlords, who were powerful in Parliament, supported 
the laws because they enabled farmers to pay good rents. 
But the high prices placed a burden on the poor. 

Agitation to abolish the Corn Laws began in the 
1830s with the formation of the Anti-Corn Law 
League. League efforts influenced repeal. So did poor 
harvests in Great Britain and famine in Ireland. Adam 
Smith’s theory of free trade, and the fact that Great 
Britain needed a foreign market for its manufactured 
goods also were a factor. James L. GODFREY 

See also Bricur, Jonn; FREE TRADE; PEEL, Sm 
ROBERT. 

CORN MEAL is made by milling, or grinding, the 
Kernels, or seeds, of the corn plant. It may be used in 
making many kinds of baked foods, and in such indus 
trial products as adhesives, pastes, cleaning products, 
and soaps. Manufacturers may also refine corn meal to 
produce laundry starch, sizing for fabrics and paper, 
and other products. See also Corn (Uses); CORNSTARCH. 

CORN OIL is a vegetable oil product of whole grain 
corn. About half of the germ, or embryo, of each corn 
grain is oil. To obtain the oil, processors soak the grains 
in a weak sulfurous acid solution. The softened grain 3 
then cracked and mixed with water, and the oily germ 
floats off as a layer above the water. After refining, corn 
oil is used principally as a cooking and salad oil, an 
in paints and linoleum. See also Corn (Uses). 

CORN PONE. Scc BnrAp (Kinds). 

CORN STATE. Sce Iowa. 

CORN SUGAR. See Corn (Other Products). 

CORN SYRUP is a thick, sweet liquid made from the 
starch of corn. It is also called liquid glucose or commer 
cial glucose. Corn syrup consists of a mixture of dem 
maltose, and dextrose. It is a chief sweetening agent © 
candies, gums, and jellies, and is often used to swecte? 
pancakes and waffles. It varies in color from water- 
white, to yellow or light brown. 


CORNEA. See Exi (The Eyeball). 

CORNEAL TRANSPLANTATION. See Eve BANK. 

CORNEILLE, kacr NAY у, PIERRE (1606-1684), а 
French playwright, became known as the founder of 
French tragedy. I lis masterpiece is The Cid (1637), an 
exciting story of lov‘ and honor (see Crp, THE), The play, 
the first great French trag- 
edy, became very popular. 

Corneille wrote many 
other plays, including com- 
edies and lyrical operas. 
But he was at his best when 
he wrote tragedies dealing 
with human heroism and 
moral problems. Famous 
among his tragedies are 
Horace, Cinna, and Poly- 
eucte, all produced between 
1640 and 1642. 

Born in Rouen, France, 

Pierre Corneille Corneille studied classical 
literature and law, and 

became a lawyer in 1624. His first play, Mélite, a 
comedy, was produced by the actor Montdory at the 
Théâtre du Marais in Paris in 1630. Јонм W. Gassner 

CORNELIA was the mother of the Gracchi, demo- 
cratic political reformers of Rome in the 200's B.c. 
See GnAccHUS. 

CORNELIAN. See CARNELIAN. 

CORNELL, EZRA (1807-1874), was an American 
businessman and philanthropist. He rose with the rap- 
idly growing telegraphic 
communications industry, 
and helped organize the 
Western Union Telegraph 
Company. He became a 
wealthy man, and in his 
later years devoted his ener- 
gies and fortunes to educa- 
tional projects. He is 
particularly remembered 
for helping found Cornell 
University (see CORNELL 
UNIVERSITY). 

Cornell was born in New 
Britain, N.Y. His father 
Was a poor potter, and he 1 
teceived little education. After several false starts In 
Various fields, Cornell invented a machine that solved 
Samuel F. B. Morse's problem of laying cable for his 
first telegraph line. Cornell 
then became one of the 
leading builders of tele- 
graph systems. He retired 
at 51. RICHARD D. HuMPHREY 

CORNELL, KATHARINE 
(1898- ), an American 
actress, won fame for the 
quality of her acting and 
her fine choice of plays. 
She became famous 1n 4 
Bill of Divorcement (1921). 
Beginning with The Green 
Hat (1925), her husband, 
Guthrie McClintic, direct- 


Brown Bros. 


Ezra Cornell 


Katharine Cornell 


CORNELL UNIVERSITY 


ed her performances. Her greatest success came in 7 
Barretts of Wimpole Street (1931), which she px d 
almost a thousand times. She also won praise for 
acting in Romeo and Juliet, Saint Joan, Cand 7 
Wingless Victory, The Three Sisters, and Antigone. Her 


autobiography, I Wanted to Be an Actress, 
in 1941. 

Miss Comell was born in Berlin, Germany, of Ameri- 
can parents. Even as a child, the theater. fascinated 
her, and she determined to make it her career. At the 
age of 18, she began acting with the Washington 
Square Players in New York City. Masy уком Hemze 

CORNELL COLLEGE is a coeducational liberal arts 
school at Mount Vernon, Iowa. It is controlled by the 
Methodist Church and emphasizes a broad cultural 
education. The college was founded in 1852. For en- 
rollment, see Universrries AND. Cottrcrs (table) 

CORNELL UNIVERSITY is а nonsectarian coeduca- 
tional school in New York state. The main campus at 
Ithaca has colleges of arts and sciences, engineering, 
and architecture. It also has schools of law, hotel 
administration, education, nutrition, a graduate school, 
and a graduate school of business and public adminis- 
tration. Also on the Ithaca 
the State University of New York. They are the colleges 
of agriculture, home economics, the veterinary college, 
and the school of industrial and labor relations. The 
medical college and the school of nursing are part of 
the New York Hospital-Cornell Medical Center in 
New York City. The agricultural experiment station is 
at Geneva, and the aeronautical laboratory is at Buffalo. 
Students in the schools of industrial and labor relations, 
hotel administration, and agriculture are required to 
work in their chosen fields during the summer months. 
Statler Hall, at Ithaca, is the “practice inn" for the 
School of Hotel Administration. 

Five of the 45 members of the board of trustees are 
appointed by the governor of New York. Deane W. 
Malott is president of the university. It was founded in 
1865, and named for Ezra Cornell. The school colors 


was published 


campus are four units of 


The Cornell University Library Clock Tower dominates the 
wooded campus overlooking Cayuga Lake at Ithaca, N.Y. 


Cornell University 
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CORONADO, кон roh NAH thoh, or KAHR oh NAH 
doh, FRANCISCO VÁSQUEZ DE (1510-1554), a Spanish 
explorer, led an expedition into the American South- 
west, in search of the Seven Cities of Cibola and Gran 
Quivira. Explorers and Indians reported these cities to 
be rich in gold. Coronado, with a force of g00 Spaniards 
and several hundred Indians, began his search early in 
1540. He visited what is now Arizona and New Mexico, 
and found Indian pueblos, but no golden cities. 

The following spring, Coronado led his army through 
what is now the panhandles of Texas and Oklahoma 
and into present-day Kansas. He found Indian groups 
called Quiviras, but no sign of gold. 

Although Coronado failed to find the cities, his ex- 
ploration of the Southwest proved valuable. The ex- 
pedition discovered the Continental Divide, which runs 
north and south through the Rocky Mountains. Some 
of his men, on a separate exploring trip, discovered the 
Grand Canyon of the Colorado River, 

Coronado was born in Salamanca, Spain. He went to 
Mexico in 1535, and became governor of New Galicia, 
northwest of Mexico City, in 1538. ^ cuartes E. Nowe. 

See also Kansas (Exploration). 

CORONARY SCLEROSIS. Scc ARTERIOSCLEROSIS. 

CORONARY THROMBOSIS is а condition in which a 
clot forms in an artery or branch of an artery of the 
heart. The clot may often cut off the blood supply to the 
heart muscle (see HEART [Hardening of the Arteries]). 
The pain which results from coronary thrombosis is 
similar to that of angina pectoris. It begins under the 
breastbone and may move to a shoulder and down the 
arm. It is usually on the left side. There is also shortness 
of breath, coughing, rapid pulse, and a drop in blood 
pressure. Coronary thrombosis may be caused by 
bleeding due to an injury or operation, hardening of the 
arteries, or other diseases of the blood. Joun B. MIALE 
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Francisco Coronado, shown 
in a painting by N, С. Wyeth, 
set out in 1540 to search for 
seven cities that were said to 
be stocked with gold and gems. 
Instead, he discovered ports of 
the Rio Grande, the Grond 
Canyon, and central Kansas, 


Bettmann Archive 


CORONATION is a ceremony at which a king, queen, 
or pope publicly receives a crown as а symbol of rule. 
The ceremony is usually rich in color and tradition. 


Most coronations have religious as well as political fea- 
tures, and a religious official often performs the cere- 
mony. During the proceedings, the new ruler also 
receives other official marks of royalty. When accepting 
this power, he usually makes a solemn pledge to rule 
wisely. 

The British Coronation includes many features com- 
mon to coronation ceremonies in other countries. The 


British ceremony takes place in Westminster Abbey. 
'The new monarch is conducted from the west door of 
the Abbey along the nave to the crossing, where the 
ceremony is performed. First the monarch sits ın à 
Chair of Estate. The regalia—the crown, orb, scepter, 
rod, swords of state, spurs, ring, and bracelets used 3 
the ceremony—are placed on the altar. The As 
bishop of Canterbury then presents the monarch od 
people in the abbey as the true ruler of the realm. : 
monarch takes the coronation oath, swearing to The 
justly and to support the Church of England. [tar 
monarch receives a Bible, which is placed on the а Be 
‘The celebration of the communion service of the Churc 
of England then begins. Li 
The service is оша after the Creed, the dus 
is removed, and the monarch moves to King Edwar n- 
Chair, also called the Coronation Chair. Here the n 
arch is anointed and clothed in a cloak of ee 
The spurs of St. George, a symbol of se ces s 
presented. The Sword of State is taken from its sca f the 
and carried before the monarch during the rest E T 
ceremony. Armills, or bracelets, are put on a Ме the 
the monarch, While sitting in King Edward’s Chat T 
monarch receives the orb, a globe of gold smor 1 
with a cross signifying the rule of Christ over the W 


United Pre 


The Archbishop of Canterbury Placed the Crown on the Head of Queen Elizabeth 11 During Her Coronation. 


Queen Elizabeth 11, Wearing Her Coronation Robes and St. Edward’s Crown, Received Pledges of Allegiance. 


United Press Int, 


Eight Perfectly Matched Horses Drew the Royal Coach in Queen Elizabeth II’s Coronation Procession. 


The Coronation Ring, symbolizing the marriage of the 
ruler and the kingdom, is placed on the monarch’s 
right hand. The monarch receives a rod with a dove to 
hold in the left hand. The dove symbolizes the Holy 
Ghost. The monarch holds a scepter with a cross in the 
right hand. On top of the scepter is the Star of Africa, 
the largest cut diamond in the world. After the monarch 
receives these various symbols of authority, the Arch- 
bishop of Canterbury places the crown of St. Edward 
on the monarch’s head. 

The guns of the Tower of London fire a salute in 
honor of the coronation. The peers and peeresses, who 
were bareheaded until this moment, place their coronets 
and caps on their heads. The monarch moves to the 
throne after receiving a blessing from the archbishop. 
Nobles, carrying the Jewelled Sword of State, the 
Sword of Temporal Justice, the Sword of Spiritual 
Justice, and the Sword of Mercy, which has a blunted 
point, surround the throne. The monarch gives the rod 
and scepter to an attendant, then receives homage and 
fealty from representatives of the clergy and the public. 

The monarch then leaves the throne, removes the 
crown, and offers the archbishop the bread and wine 
for Holy Communion. An altar cloth and an ingot of 
gold are placed on the altar, The monarch takes Holy 
Communion and returns to the throne. Then the mon- 
arch receives the crown, the scepter, and the orb, and 
leaves the throne. After walking in procession down the 
nave, the monarch leaves the Abbey through the west 
door. A banquet follows the coronation. In earlier 
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times a fully armed knight, the King’s Champion, ode 
into the banquet hall to challenge anyone who ques 
tioned the monarch’s right to the throne. 1 
The British coronation ceremony i: quite ancient. 
The earliest record of the ceremony used in the coro- 
nation of an English king dates from: about the 2 
750°. King Edward I (1272-1307) т e the Corona 
tion Chair to contain the Stone of Scone (or Stone of 
Destiny), the Coronation Stone of ancient Scottish р 
Development. Ancient Germanic tribes elected Hs 
rulers. The newly elected king received a spear, ant m 
diadem of silk or linen was placed on his forehead. 5 
the king sat upon a shield, his warriors lifted him to 
receive the acclamation of his followers. — 2 
Religious pageantry, taken from the Bible, influenc à 
coronation ceremonies after the birth of Chium 
According to a custom mentioned in the Bible, wa 
were anointed with chrism, a mixture of oil and be 
People thought that chrism gave the anointed bali 
special miraculous powers. In England, рери а) Wes 
held that a person who even touched the king's clo ^ 
could be cured of illness. In some coronation ee s 
the ruler was ordained as one of the lower m pes 
clergy. The Holy Roman Emperor became a sub 7 и 
and canon of St. Peter’s Church and St. John Late 


in Rome т. Ј. банов 
Related Articles in Wonrp Book include: А nsn 
Crown Pope (The Coronatio ) 


Scone, Stone of 


Elizabeth II (picture) рне es т 70 


Great Britain (picture) 


СОВОМЕК, KAHR oh nur, is an officer whose chief 
duty is to investigate any death which appears not to be 
fom natural causes. In many states, he must be a 

ysician, and may also serve as medical examiner. The 
toroner may be assisted by a jury of six or more men in 
his attempt to discover the cause of death. The report 
made by the coroner and the jury is used as a basis for 
posible arrests. The first coroners were those of earl 

y 
France and England. They guarded the fines collected 
by the King, or Crown, and were called crowners. From 
this title came coroner. See also INQUEST. н. F. Avverrer 

COROT, xaw ROH, CAMILLE (1796-1875), was a 
French landscape and figure painter. His work formed 
anartistic bridge between the tradition of classical com- 
position of the early 1800’s and the Romantic move- 
ment’s concern with nature which led to Impressionism 
[see IMPRESSIONISM). 

Corot began to study painting against his parents’ 
wishes, In 1825, he went to Italy, where he became 
concerned with the play of 
light and color values. He 
began painting in solid 
masses in order to produce 
light and dark patterns of 
color. Corot's carly work 
shows the influence of the 
French landscape painters, 
Claude Lorrain and Nico- 
las Poussin, and of the 
Dutch landscape painters 
of the 1600s. 

. Corot returned to France 
in 1828 and traveled a 
grat deal, because a small 
income left him free from 
economic worries. He came under the influence of a 
ES of nature painters in the village of Barbizon. 
orot was called “the lyric poet? of this group. He 
changed his style, and began painting everything as if 
E pou a delicate gray veil, accented by a few 
etails of bright color. Corot's style underwent a final 
change in 1871. He again painted in the style of his 
youth, but his works were now drenched in Impres- 
Eres and color. His painting, Dance of the 
+a appears in color in the PAINTING article. 

orot painted portraits for his own pleasure through- 
out his career. He also painted religious pictures. His 
Portraits, along with his early and last paintings, are 
кые his best works. Corot was born JEAN BAP- 

E CAMILLE Conor in Paris, the son of a successful 

resser, ROBERT GOLDWATER 

CORPORAL. See RANK IN ARMED SERVICES. — 

zs PORAL. Sce Gurpen Missi (Ballistic Missiles). 
Ae RPORAL PUNISHMENT is any punishment ap- 
E. the body of the offender. It originally included 

› Mutilation, branding, bodily confinement, and 

logging. See also Т Е E 

d also TORTURE. 
sind ORATION, клик poh RAY shun, is a body cre- 

m y law which can act as a person in legal mates. 
E. n hold property, make contracts, and file suits. А 

Poration is Subject to most of the same penalties asa 
E Itcan be fined, sued, or even put out of existence 
peut it cannot be put in prison. 

Eo lly, three or more persons may form a corpora- 
Y applying to the state for a charter. In the United 


Brown Bros. 
Camille Corot 


CORPORATION 


States and Canada, the amount of property that may be 
held by a corporation is often limited by the ies 
charter which authorizes its existence. ot 
At one time or another, about half the states of the 
U ited States have levied a general corporation tax 
This is a fixed rate either on the capital stock or on the 
earnings of all corporations doing business in the state 
Nearly all the states have abandoned this form of taxa- 
tion, because corporations pay a federal income tax 

Public Corporations. Public corporations are created 
for the purpose of government, such as counties, cities 
towns, and villages. A community may become an in- 
corporated village, or a village may incorporate as a city, 
by mecting conditions established by the state legisla- 
ture. These public corporations can be dissolved or 
changed by action of the state legislature, and they may 
sue and be sued. ا‎ 
Private Corporations. A private corporation is organ- 
ized for private purposes and for the benefit of its mem- 
bers. An ordinary business corporation is a typical 
example of this kind of organization. н 

A private corporation is organized by the stockholders, 
who meet and choose a board of directors varying in 
number from 3 to more than 20. These directors choose 
the officers responsible for the daily conduct of affairs 
and fix their salaries. It may also determine their 
corporate duties, These officers usually include a chair- 
man, a president, one or more vice-presidents, a sec- 
retary, and a treasurer. Each person investing in such a 
business receives certificates of stock, and usually has as 
many votes as he owns shares of stock. Those holding 
the largest amount of stock are generally chosen direc- 
tors, because of their larger interests. But frequently the 
officers who manage the routine affairs hold little stock 
and are chosen for their recognized ability. Any person 
owning 51 per cent of the stock can elect the officers 
and control the policy of the corporation. Sometimes a 
person owning a much smaller percentage of the stock 
can control the affairs of a corporation for a time by 
getting a large number of small stockholders to give 
him their vote, or proxy, on all issues. 

The division of corporation capital into shares gives 
opportunities to both small and large investors, and the 
transferability of the securities makes it possible for 
stockholders to join or leave the corporation at any 
time, simply by transferring their stock. The corporation 
may owe money, but the members as individuals are 
under no obligation to pay the debt. The debts are obli- 
gations of the company, not of the individuals com- 
posing it. In this respect a corporation differs from a 
partnership. If, however, an individual has not paid up 
his stock in full, he is liable for the amount unpaid. In 
holders of bank stock may be assessed 
Idings in case of failure of the bank. 

Corporations in Commerce. Corporations generally 
are formed whenever large business enterprises, acting 
in many fields at once, are needed. This is partly be- 
cause it is easier for a group of officers to manage a large 
business than it would be for many partners to consult 
on making each decision. But a corporation may abuse 
competition by setting up a monopoly in some field. For 
this reason, most countries have laws to prevent unfair 
trade practices. In the United States, the federal govern- 
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some states, 
double their һо 


СОВР$ 


ment bases these laws on the “interstate commerce” 
clause of the United States Constitution, because any 
large corporation must extend its business across state 
lines. JOHN ALAN APPLEMAN 


Related Articles in WoRLD Book include: 


Bond Limited Company 

Bylaw Manufacturing (table, 100 
Cartel Leading Manufacturers) 
Charter Monopoly. 

Company Partnership 

Excess-Profits Tax Proxy 

Franchise Share : 

Holding Company Stock, Capital 

Investment Trust 


Joint-Stock Company 

CORPS, Lohr, is an army unit consisting of two or 
more divisions. The name comes from corpus, the Latin 
word for body. A corps is normally composed of about 
65,000 to 90,000 men, but the size can vary. A corps is 
usually commanded by a lieutenant general. A corps 
can conduct major military operations. 

"The word corps also refers to the United States Marine 
Corps and to the branches of the United States Army, 
such as the Quartermaster Corps and Signal Corps. 

See also Акмү (Major Armies of the World); Army, 
Unrrep Srarzs (table, Structure of the Army). 

CORPS OF ENGINEERS. Sec ENGINEERS, CORPS or. 

CORPUS CHRISTI, KAWR pus KRIHS tee, Tex. (pop. 
167,690; alt. 35 ft), is a thriving seaport on Corpus 
Christi Bay, about 230 miles southwest of Galveston 
(see Texas [color map]). A 21-mile channel joins the 
city with the Gulf of Mexico. Canal and barge lines, 
three trunk-line railroads, and highways and airlines 
serve the port. The city lies on the Gulf Intracoastal 
Canal, which follows the coastline from Carrabelle, Fla., 
to Brownsville, Tex. Corpus Christi has important oil- 
refining and shipping industries, and is a trade center 
for a large agricultural area. The natural-gas reservoir 
of the region gives Corpus Christi the lowest power cost 
of any coastal city in the United States. The city enjoys 
a semitropical climate and is a vacation center. 

The city was founded in 1839. In 1945, it adopted 
the city-manager form of government. H. Barney CARROLL 

CORPUS CHRISTI, a feast. See SPAIN (Way of Life). 

CORPUS CHRISTI NAVAL AIR STATION, Tex., is 
the largest United States naval air training station. It 
houses the headquarters of the Naval Air Advanced 
Training Command. The station covers 6,800 acres, and 
lies eight miles from the center of Corpus Christi. After 
basic training, naval pilots receive advanced training in 
multi- and single-engined fleet aircraft there and at 
other air stations. The base was set up in 1941. During 
World War II, it trained more than 35,000 naval 
aviators. Joun Н. THOMPSON 

CORPUS JURIS CIVILIS. Sce Justinian Cope. 

CORPUSCLE, CORE pus, in physiology, is а term 
used for a small mass or body. It is often used to mean 
cell, especially in referring to the red cells and white 
cells of the blood. Certain parts of the nervous system, 
such as the nerve endings in the skin that respond to 
pressure, are called corpuscles. 

CORPUSCULAR THEORY. See Licut (The Nature of 
Light). 

CORRAL. See Cowsoy (Branding Cattle), 
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The Louvre, Paris 
Correggio painted The Marriage of Saint Catherine when he 
was about twenty-eight years old. This painting is considered one 
of his masterpieces. It shows his rhythmic use of lines and the 
graceful, almost sentimental beauty of his figures. 


CORREGGIO, kohr RED jo (1494-1534), an Italian 
artist, became the greatest painter of the city of Parma. 
At the peak of the Renais- 
sance, he ranked with 
Michelangelo, Titian, and 
a few other great artists (see 


REN cE). His soft sur- 
faces daringly twined 
forms e little appeal to 
those with a taste for sim- 


plicity. But his painting 
Holy Night and his dome 
frescoes in Parma are fa- 
mous for their originality. 
He was born ANTONIO AL- 
LEGRI at Correggio, and 
was known by that towns 
name. CREIGHTON Gagner 

CORREGIDOR, kuh REHG uh door, a rocky fortified 
island, lies at the entrance to Manila Bay on the island 
of Luzon. It is sometimes called “The Gibraltar of m 
Pacific.’ During the early days of World War m 
United States and Filipino troops made a determine 
Stand on Corregidor against overwhelming Japan 
forces. Their surrender to enemy troops on May 6, 1942, 
marked the end of organized American resistance In the 
Philippines. Corregidor was held by the Japanese unt 
February, 1945, when American troops freed Leon 
The Corregidor battlefield later was declared a ma 
shrine by the Philippine government. The United Sta ie 
ceded Corregidor to the Republic of the Philippine 
in 1947, sema T POR 

CORRESPONDENCE. See LETTER WRITING. | 

CORRESPONDENCE SCHOOL is an institution t : 
provides instruction in various subjects by means : 
lessons sent by mail. Such schools aim to serve [som 
who prefer, or find it necessary, to study at home. ie 
are more than 450 home-study schools throughow yt 
country, with an enrollment exceeding 750,000. pe 
75 per cent of the correspondence courses taken 


rown Bros. 


Correggio 


hat 


jn schools in the United States are the vocational type. 

Colleges and universities offering correspondence 
courses coordinate their programs through the National 
University Extension Association. More than 70 schools 
belong to the group. In 1926, a number of schools 
organized the National Home Study Council, to set the 
standards of the Council, and, with the Federal Trade 
Commission, to police them. 

The University Extension movement in England 
adopted the correspondence plan of instruction in 1868. 
The same plan was put into operation on a small scale 
in 1873 in the United States. But the earliest practical 
courses were those developed about 1892 by President 
William R. Harper, of the University of Chicago. 

The Blackstone School of Law, Chicago, founded in 
1890, is probably the oldest correspondence school, with 
the International Correspondence Schools at Scranton, 
Pa., founded in 1801, a close second. 

See also EXTENSION SERVICE. 

CORRESPONDENT. See FoREIGN CORRESPONDENT; 
War CORRESPONDENT. 

CORROBOREE is an Australian aborigine dance. See 
AUSTRALIA (color picture). 

CORRODENTIA. See Іхѕест (Classifying the Insects). 

CORROSION, u^ ROH zhun, is the gradual chemical 
breakdown of metals or rocks. A corroding metal or 
tock reacts slowly with some substance such as oxygen 
or an acid. This reaction changes the properties of the 
metal and often makes it useless. Corrosion in iron and 
steel is called rusting. Iron reacts with the oxygen of 
moist air to produce an iron oxide called rust. Metals 
laid underground are sometimes corroded by acid 
wastes and salts in the soil. Gases, such as sulfur dioxide 
insmoke, sometimes cause corrosion. Corrosion may be 
dangerous when it occurs in gas pipes or in high-pres- 
sure boilers. 

Corrosion can olten be prevented by coating the 
metal with paint. The metal may be mixed with another 
substance to produce an alloy that does not corrode. 
Üottosion can also he prevented by covering the metal 
with another noncorroding metal. 

. Corrosion should not be confused with erosion, which 
8 a simple wearing-away of a metal or rock without a 
themical reaction. Gromor L. Возн 

Ste also OxIDATION; Rust. 

„CORROSIVE SUBLIMATE. See BICHLORIDE OF MER- 

RY, 

CORRUPT PRACTICES are unethical techniques used 
Y politicians to gain a political advantage in an elec- 
E. The term is most commonly used in referring to 

ral and state legislation, called corrupt practices acts, 
"at govern campaigns and elections. These laws pro- 
ES Such activities as bribery, ballot-box stuffing, 
Dering with voting machines, and threatening ОГ 
"ipersonating voters. Many of these laws also govern 
p campaign finances, because of the number of 
pe in this area, They control the amount of money 
didate and the party may spend on each elec- 
» how the money may be raised, and how it may 

a È ent. They often require political parties to publish 
E report outlining expenditures for a particular 
ES In practice, the laws that limit campaign 
Itures have been easy to evade, but most of the 

xo practices have disappeared. Murray 8. STEDMAN, Je 

RRUPTION OF BLOOD. Sce ATTAINDER- 
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The Island of Corsica Lies in the Mediterranean Seo. 


CORSICA, KAWR sih kuh (pop. 244,000), is a French 
island in the Mediterranean Sea. It lies nine miles north 
of the island of Sardinia, between the southeastern coast 
of France and the northwestern coast of Italy. Corsica's 
name in French, the official language, is Corse. The 
island is a member of the French Community, and is 
famous as the birthplace of Napoleon. 

Size and Description. Corsica has an area of 9,967 
square miles, and ranks as the fourth largest island in 
the Mediterranean Sea. The island has high, craggy 
coasts and few natural harbors. The wild, rocky interior 
is covered with scrub and cut by narrow fertile valleys. 
Ajaccio is the capital of Corsica, and Bastia is the largest 
city. Ajaccio lies on the Gulf of Ajaccio on the western 
side of Corsica, and the city of Bastia is on the eastern 
side of the island. 

Economy. Corsica has a mild climate, and crops 
flourish in the rich soils of the valleys. Farmers raise 
olives, grapes and other fruits, grains, vegetables, and 
tobacco. Cork, pine, oak, and chestnut trees cling to 
the steep slopes of the mountains. Corsicans grind 
chestnuts into meal to make bread. Wool for clothing 
comes from sheep that graze in the mountains. Along 
the coast, the people fish for sardines and hunt for coral. 
Miners quarry granite and marble in the mountains. 
Some iron, lead, and copper are also mined. Since 
World War II, Corsica's principal exports have been 
wool and cheese. The island’s fastest-growing source of 
income is the increasing tourist trade. Tourists enjoy 
the pleasant climate, the rugged scenery, and the color- 

Corsican villages. 
с Corsica was first settled about 560 в.с. by 
Phoenicians, who called the island Cyrnos. It was con- 
quered in tum by Etruscans, Carthaginians, and 
Romans. Its Roman conquerors renamed the island 
Corsica, Vandals captured Corsica іп A.D. 469, but it 
was recaptured by Rome, under Justinian the Segel 
in 594. Later, the island came under the rule o 
ne. Tu 
ho on VII assumed sovereignty of Сока i 
1077, and granted it to the Bishop of n р n Ae 
About 300 years later, Corsica came under the eum 
of the Italian city of Genoa. m ee CORR = 
tenna E т to Corsica 
1794- In 1796, Napoleon eaa the 
to re-establish French Seay aera р, 
island since then, except 10 E Tialians 
British soldiers in 1814, and the e Alle z eee freed 
and Germans during World War р, E RE 
the island in 1943, and it again п W. Fox 
French Republic. 
CORTES. Sce SPAIN (Government). 
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CORTES, or CORTEZ, KAWR tehz, or kor TAYS, 
HERNANDO (1485-1547), was a Spanish adventurer 
who conquered Mexico. He was probably the greatest 
Spanish conqueror in the Americas. 

Cortes was born in Estremadura, Spain. In 1504, he 
went to Santo Domingo in the West Indies, and took 
part in the conquest of Cuba in 1511. The governor of 
Cuba became interested in the mainland to the west of 
the island. He chose Cortes to command the small fleet 
and army that he was sending to the area to explore 
and look for treasure. 

Cortes and his expedition of about 700 men explored 
the coast of Yucatan and, early in 1519, landed on the 
coast of Mexico. There, Cortes founded the settlement 
of Veracruz. He scuttled all his ships except one, which 
he sent to Spain to report to the king concerning the 
plans for conquest. He destroyed the vessels because he 
wanted to add their crews to his small army. 

Conquest of the Aztecs. Cortes left soldiers to guard 
Veracruz, then led the main force overland to Tenoch- 
titlán (Mexico City), the capital of the powerful and 
highly civilized Aztec Indians. The Aztecs had con- 
quered most of the nearby tribes. Cortes was received 
graciously by Montezuma, the Aztec tuler, who secretly 
feared the white men. But Cortes soon made Monte- 
zuma a prisoner and used him to govern the country. 
A larger Spanish expedition landed at Veracruz, and 
Cortes persuaded most of the men in it to join him, 

‘The Aztecs, angered by Montezuma’s submission to 
Cortes, renounced his rule and attacked the Spaniards 
in Tenochtitlan. Cortes had superior weapons and 
slaughtered Aztec warriors by the thousands, but they 
were so numerous that he had to withdraw from the 
city. The Aztecs pursued him, but he finally defeated 
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Hernando Cortes, above, 
explored and conquered Mexi- 
co for Spain in the early 1500's, 
Cortes held the Aztec Emperor 
Montezuma hostage, left, while 
he and his men forced the 
Indians to bring them large 
quantities of gold and silver. 


з. 


them in a great battle on the plain of Otumba. Cortes 
and his soldiers won the rich country of Mexico for 
Spain on July 7, 1520. . 

"The nd dud to a friendly Indian city, where 
Cortes received reinforcements from ihe West Indies 
and from many Indian groups who hated the Aztecs 
because of their bloodthirstiness and cruelty. With this 
increased army, Cortes captured Tenochtitlan in 1521 
and ended the Aztec nation. А 

Later Work. Cortes spent the next few years spreading 
Spanish rule over other cities and districts. He governed 
Mexico, then called New Spain, for a time. The king 
of Spain entitled him Marquis of the Valley. In 1536, 
he commanded an expedition that founded the first 
settlement in Lower California. | 4 

Cortes eventually fell out of favor with the king ae 
returned to Spain in 1540 to plead his own cause. ij 
failed in his attempt to have his rights restored, ver 
died at a small village near Seville. Снаківз E. Nowrt 

See also Aztec; MONTEZUMA. ds) 

CORTEX. See Bark; Grann (The Adrenal Glands). 

CORTEX, CEREBRAL. See Brar (The Cercbrum) 

CORTISONE, KAWR tuh sohn, is one of a large ЫШ 
of compounds that are normally made in the eon 1s 
outer portion of the adrenal glands. ‘ortisol is an at 
closely related member of the family. Cortisone + ic 
tial for normal life. It has a marked effect on the | га 
tion and use of sugar in ће Боду. It increases EU m 
to cold and other stresses. In patients who have v рч 
use of their own adrenal glands, these compoun 
store strength, health, and a feeling of pones m 

Cortisone was first used at the Mayo Clinic ш eee 
ester, Minn., by Philip S. Hench and Edward С. А 
Чай to treat patients with rheumatic fever and опе 


а Press Int. 


An Important Source of Cortisone is a wild Mexican yam. 
lts roots yield a substance used for making this synthetic hormone. 


of rheumatism. These men received the 1950 Nobel 
prize in physiology and medicine for their work with 
this substance. (They shared the prize with Tadeus 
Reichstein, who first isolated cortisone.) Further investi- 
gation showed that cortisone was valuable in treating 
many other diseases, Among these were allergic and 
inflammatory conditions, asthma, disorders of the eyes 
and skin, and diseases of the gastrointestinal tract and 
the kidneys. Cortisone can be used effectively in more 
different diseases than any other substance. 

The adrenal glands were the only source of cortisone 
for 12 years after the substance was discovered. Corti- 
‘one was expensive and the supply was small. But in 
1948, scientists produced cortisone from a compound in 
the bile of cattle, Cortisone is the most complicated 
substance that manufacturers have been able to make 
1 quantity. Epwarp C. KENDALL 

Related Articles in Wonrp Book include: 

Don Hench, Philip S. Kendall, Edward C. 
ormone Reichstein, Tadeus 

CORTOT, core TOE, ALFRED (1877- — ), a French 
[ш writer, and teacher played many concerts in 
Ec America. In 191g he helped found the 
a D ormale de Musique in Paris. Among his books 
7 "rench Piano Music (1930-1932) and Alfred Cortot's 
io» in Musical. Appreciation (1937). Cortot was born 

Yon, Switzerland. He studied at the Paris Conserv- 
p ROBERT U. NELSON 
о ONDUN, koh RUN dum (chemical formula, 

ae the hardest pure mineral except the diamo " 
a а is a compound formed by about equa is | 
3 naim and oxygen. The finer, transparent e 
ера um аге used for gem stones. The coarser, : 
called ms are used for grinding and cutting substance 
abrasives. Emery wheels, used for grinding, are 
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made from emery, a natural mixture 
magnetite. Gems which can be polished from the fi 
grades of corundum include the ruby, the sapphire, the 
Oriental topaz, and the Oriental amethyst. Most corun- 
dum comes from Russia, Madagascar, India, and 
Africa. Emery is mined in Greece and Turkey. Abra- 
sives are mined from veins or masses in rocks, and the 
gem corundum from gravel Haxxmow Anney Scuwrrr 
Related Articles in Wortp Book include 


orundum and 


Abrasive Emery Ruby 
Amethyst Gem Sapphire 
Emerald Hardness Topaz 


CORVETTE, kawr VET, is a warship about 150 feet 
long used for convoy duty. It can operate in rough 
waters for long periods of time. The corvette is larger 
than a subchaser, but smaller than a frigate or a 
destroyer. In early sailing days, a corvette was a flush- 
deck warship, or a vessel whose deckline had not been 
broken by raised sections. In European navies, it ranked 
below a frigate in size. It usually had one row of guns 
A large American sloop-of-war almost equaled a small 
corvette in size. Waran W 

CORWIN, NORMAN (1910- ), became a noted 
American writer and radio and television director and 
producer. Such radio programs as Words Without Music 
(1938), Ballad for Americans (1941), and The People, Yes 
(1941) made broadcasting history. His telecast, Between 
Americans, won the Freedom Award in 1951. Born in 
Boston, Corwin started his career as a newspaper re- 
porter and editor. He began in radio as a news com- 
mentator in Springfield, Mass. BanwAnD Hrwrrr 

CORYMB. See INFLORESCENCE. 

CORYPHENE. See DOLPHIN. 

CORYZA. See COLD, COMMON. 

COSGRAVE, WILLIAM THOMAS (1880- _), served 
as president of the Irish Free State's executive council 
from 1922 to 1932. He lost to Eamon de Valera's party, 
which wanted complete independence from England. 
Cosgrave criticized the constitution of 1937; which es- 
tablished the republic of Eire. But he joined De у alera 
in supporting President Douglas Hyde's election in 
1938. 1 
аа in Dublin, Ireland, Cosgrave went to рпѕоп 
for his part in the 1916 “Easter Rebellion.” Later he 
served in the revolutionary government from 1919 to 
1921. He became president after the head of the Free 
Siate, Arthur Griffith, and his successor, Michael Col- 
lins, had died in quick succession. _ Atrrep Е. Havionunst 

See also De VALERA, Eamon; IRELAND (The Irish 
Free State). 

COSIMO DE’ MEDICI. See MEDICI. 

. See TRIGONOMETRY. 
pass kahz MET icks, include all substances, 


devices, and treatments used to cleanse, 
romote the attractiveness 


Ковха 


preparations, E 
the appearance, or to ve 
ot i Ge T body. They аге made for both men and 


i air, 

women. Cosmetics include kid pr ан 
а hands. Soap апа рег 
scalp, body, face, an! ее 
tcs. as are dentifrices, deodorants, 

related to cosmetics, as а! s ал 
depilatories, OF hair-removing pne CHTRE 9 
ments include hairdressing, permanent waving, 
curing, special baths, and massage. 


'The manufacture of cosmetics is an important 1n- 
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1 States. It employs thousands of 


dustry in 
1 has retail sales « 


ave become one of the most heavily 


TWO, an í more than $1,5600,000,000 


a year. Cosmetics 
advertised consumer products in the world. In addition, 


many publications print articles featuring the use and 


ion of cosmetics 


Uses of Cosmetics 


Гһе face and hair аге the most conspicuous parts of 


applica 


the human body. A great variety of cosmetic aids have 
been designed especially to make these parts of the body 
more attractive 

Face. People use creams to cleanse and soften the skin. 
Creams may also provide a smooth surface for the appli- 
cation of powder. They are made of fats, oils, and waxes, 
and are usually lightly perfumed. Lipstick is made of 
similar substances colored in various shades of red. Face 
Powder consists principally of harmless mineral com- 
pounds that are ground fine and thoroughly blended. 
They are tinted in a variety of shades, and usually 
perfumed. Bath powders consist largely of talc and other 
absorbent substances, Dry rouges are powders mixed with 
coloring and a binding substance that holds the powder 
in cake form. Lotions cleanse the skin, bleach it, or 
tighten it slightly. They usually contain water, alcohol, 
glycerin, oil, and perfume, 

Hair. There are many products available for persons 
who wish to change the color of their hair. These mate- 
rials include bleaches and temporary and permanent 
dyes. Bieaches, usually hydrogen peroxide with am- 
monia, lighten the shade of the hair. Most temporary 
‘vs are powders, composed of mild acid and dyes, 
which can be dissolved in water and applied as rinses. 
The coloring can usually be removed from the hair by 
shampooing. Permanent dyes are divided into three 
classes: vegetable substances, such as henna, camomile, 
and wood extracts; metallic compounds, such as salts of 
lead, silver, copper, and nickel; and coal-tar (organic) 
ompounds, of the same general type as those used to 
dye furs. The coal-tar dves produce the most natural 
shades, but should be used with caution because they 
may imitate the scalp. These dyes should be used only 
by persons who have a professional knowledge of the 
proper methods of hair coloring. 


History 


The history of cosmetics goes back thousands of years, 
The Bible, for example, describes the practice of anoint- 
ing the head or body with oil. Among the ancient 


Egyptians, physicians used cosmetics. The most famous 
figure associated with cosmetics was Cleopatra, the last 
queen of Egypt, who was noted for her skill in making 
and using cosmetics. 

Physicians supplied cosmetics to the Greeks, then to 
the Romans, the Arabs, and the peoples of Western 
Europe. The word cosmetics comes from the Greek word 
kasmetikos, meaning skilled in decorating. Each of these 
groups added something to the art of cosmetics. But 
finally physicians became too busy to practice the art 
of adornment, and eventually tradesmen supplied the 
growing demand for beauty aids. S. К. FRIEDMAN 


See also GLYCERIN (Uses); HAIR AND HAIRDRESSING 
(Hairdressing); THEATER (pictures), 
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Fontham Uneven 
The Beginning of High-Altitude Cosmic. y Шенона 
took place in the early 1900's when Victor Е. Hess of Aus 
made several balloon flights to measure the intensity of the reys 


COSMIC RAYS are partic!: 
originate in outer space. Many can penetrate thou 
of feet of rock. The rays from radium, nuclear bombs 
or X-ray machines can penetrat 
lead. The study of cosmic ra 
parts of the earth. They climb to the tops of high 
mountains, descend into the deepest mines, and dri 
miles above the earth in balloons to learn about this 
radiation. Instruments that study cosmic rays haw 
been sent far out into space in rockets and satellites 
The study of cosmic rays was one of the most importar 
parts of the International Geophysical Year (see INTER 
NATIONAL GEOPHYSICAL YEAR). 


of high energy the 


only a few inches 


sends scientists to a 


What Cosmic Rays Are 


The rays detected in deep mines, at the surface @ 
the earth, and even on high mountains are ge 
cosmic rays. The primaries come {rom outside hea , 
atmosphere. They crash into the nuclei of atoms oft к 
air, and create a variety of secondary particles. Some е 
these, in turn, produce still more partic les Most р 
particles lose their identity in the part of the atmosp 
more than 10 miles above the earth 3 
The Secondaries are composed of all the known no 
atomic particles, including mu-mesons, pineon aa 
trons, electrons, and positrons (see ATOM [Inside 2 
Atom]). High-energy X rays, or gamma rays, а z 
present. At sea level, about 10 secondaries p ei xir 
a square inch of the surface of the earth every E to 
The intensity of the bombardment increas р - 
several hundred secondaries in a square inch cach 
minute about 10 miles above the earth. A 
The Primaries are atomic nuclei with energies e 
few hundred million to about 1,000,000,000,000,000/ 


oug? 


-v [tablel). The 

ev, or electron volts (see ATOMIC ENERGY ies 
Н reies near 10,000; 

largest atom smashers achieve ener gies near suci d 


ооо ev. About 87 per cent of the primaries are sent are 
hydrogen atoms, or protons. About 12 pe 1 ments 
helium nuclei. The rest are nuclei of heavier © иг 
Variations in Intensity. Between 50 and peg each 
cosmic rays pass through an area of 1 square » from à 
minute. This range in intensities results part “charges 
latitude effect. Primary cosmic rays bear electric 5 


frecka Produced by 
Commic-Ray Particles 


Ю the ma ic field of the earth detlects them. The 
particles hive a wide range of energies. Near the equa- 
or, only | energy particles can penetrate the mag- 
petic field. But at the poles, particles of lower energies 
Сап penc! The intensity of radiation is lowest near 
the equator I increases steadily toward the poles. At 
the equator, the primary cosmic-ray intensity is only a 
third to а fourth of its value at the poles. Usually, a 
“cut-off” itude exists, beyond which intensity of 
Cosmic radiation does not increase toward the poles. 
This occurs because no particles have energies lower 
than that required to penetrate the earth's field at the 


Cut-off latitude. The cut-off energy varies. 


How the Sun Affects Cosmic Radiation 


When eruptions on the sun occur most frequently, 
the cosi iw intensity is usually less than when the 
fun is m tive (see Sun [The Stormy Surface of the 
Sun)). For cxample, 1957 was a year of great solar 
activity. 1ı: (hat year, the total cosmic-ray intensity was 
about a third of the total intensity in 1954, a year of 


little sola: activity. The sun has an ll-year cycle of 
activity, and so do cosmic rays. Effects of shorter dura- 
Чоп also cxist. For example, the intensity may drop 
sharply in a few hours and build up slowly over a period 
of days. Scientists believe that both the 11-year cycle 
and the short-term effects result from variations in solar 
Activity. But a different mechanism causes each. Physi- 
cists do not understand in detail the ways that solar 
activity influences cosmic rays. They believe that mate- 
tial ejected from the sun produces these effects. Short- 
term effects probably occur when this material interacts 
with the magnetic field of the earth. The 11-year cycle 
їз probably caused by larger-scale events, w! ich will be 
explained later in this article. 

Cosmic Rays from the Sun. Large increases in cosmic- 
Tay intensity sometimes accompany giant explosions, or 
Solar flares, on the sun. The solar flare of Feb. 23, 1956, 
increased cosmic-ray intensity about 50 times the nor- 
mal at some places. Particles came from the sun a few 
minutes after the flare was seen. They had energies up to 
at least 30,000,000,000 ev. The intensity remained 
above normal many hours after the flare ceased. 


Messi Mawas The wenn: 


"pm 
Modern CoumicRay Reseed sses o bohra 


The boksom (Cory seme, ve mesure ehm! o P Bodio 
vignoh trom Фе ground cchesue ће kemenn on perwin 


Кои" 


Solar System Barrier. Physicits believe that a haries 
exists in the solar smem beyond the orbit of the earth 
Some comic rays pae through thie bamer Bot ix 
reflects others. This takes place in much the капу 
manner as light from a city is reflected by clouds above 
it. If the barrier did not exist, commiceay intensity 
would return to normal shortly after the flare ceased 
The particles would escape directly into the galaxy 
‘The barrier causes them to be scattered back and forth 
in the inner part of the solar system before they finally 
cxape. 

This same barrier should also affect cownic rays trav- 
eling towards the solar system from the rest of the galaxy 
It probably contains magneti fields that deflect and 
reflect particles. Physicists believe that material ejected 
from the sun produces the barrier. The quantity of ma- 
terial ejected depends on the sun's activity. The barrier 
is stronger at times of increased solar activity, and lets 
fewer cosmic rays through. Changes in strength of the 
barrier probably produce the 11-усат cycle of intensity 
and the variations in cutoff enengy. 


Energies of Cosmic Roys 


Physicists believe that a magnetic field extending 
throughout the galaxy affects the paths of the commic 
rays. Particles spend about 10,000,000 years wandering 
in the galaxy before escaping from this field. The cosmic 
rays are probably accelerated. to their high energies 
during the time they spend in the field 

Acceleration probably occurs when the partic les **col- 
lide” with moving irregularities in the magnetic field 
When a particle collides head on with a moving object 
it gains energy. For example, in table tennis, a moving 
ball gains specd after it strikes a paddle moving towards 
it. But, if the ball strikes a paddle moving away from it, 
the ball loses speed. The ball corresponds to а cosmic- 
ray particle and the paddle to a moving irregularity in 
the magnetic field of the galaxy. You might think that 
because a particle gains energy in one kind of collision 
and loses it in another, there would be no over-all gain 
or loss of energy. But a moving particle makes more 
head-on collisions with moving objects than overtaking 
collisions. Scientists believe that equal numbers of 
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magnetic irregularities move in opposite directions 
through any region of the galaxy, like automobiles ona 
highway. A cosmic ray encounters more irregularities 
head-on than it overtakes, the same way that a motorist 
on a highway sees more cars coming toward him than 
in the direction he goes. Thus, over a long period of 
time, cosmic rays are slowly accelerated. 


Effects of Cosmic Rays 


Cosmic radiation affects both individuals and the 
human race as a whole. A human being can probably 
tolerate a radiation dose of тоу roentgen, the unit of 
radiation, each day without damage to his body. The 
dosage from cosmic rays at sea level amounts to about 
туңу roentgen each day. Even at the highest altitudes 
at which man lives, the dosage remains well below the 
danger level. However, at extremely high altitudes, or 
beyond the atmosphere, the dosage probably exceeds the 
amount that man can tolerate. The heavy nuclei in the 
primaries, although of low intensity, may produce serious 
biological effects. This represents a hazard for space 
travelers (see RADIATION Sickness; SPACE TRAVEL [Dan- 
gers in Space]). 

The effects of cosmic rays on man come about through 
mutation, or changes in heredity. Heat and chemicals 
cause about 90 per cent of all mutations (see Mura- 
TION). Radiation causes the rest. Of this fraction, cosmic 
rays cause about a fourth. 


History 


Scientists discovered cosmic rays in the early 1900's. 
At that time, the electroscope was commonly used for 
observing radioactivity (see ELECTROSCOPE). This instru- 
ment discharges in the presence of radioactivity. Sci- 
entists found that even when they shielded an electro- 
scope with lead from all known radioactive materials, 
it continued to discharge. At first, they thought that 
traces of radioactivity on the earth caused the leakage 
of radiation into the electroscope. But when electro- 
scopes were flown in balloons to escape such effects, the 
rate of leakage increased up to the highest altitudes 
reached at that time, 30,000 feet. This indicated that 
rays from the atmosphere or beyond caused the leakage. 

In the late 1920s, scientists found that the intensity 
of cosmic rays varies with latitude. This indicated that 
primary cosmic rays are electrically charged particles. 
New instruments showed that the secondarics are 
charged particles and gamma rays. In the 1930, 
physicists discovered new subatomic particles, the posi- 
tron and mu-meson, in secondary cosmic rays (see 
Meson). In the late 1940's, they discovered more types 
of secondary particles. Special photographic films car- 
ried to high altitudes by balloons showed that primaries 
consist of protons and the nuclei of heavier elements. 
In the 1950, research centered on the effects of the 


sun on cosmic rays. К. B. FENTON 
Related Articles in Wonrp Boox include: 

Atom Ion Counter Radiation 
(Inside the Atom) Light Radioactivity 

Delta Ray (Electromagnetic Wilson Cloud 

Geiger Counter Waves) Chamber 


COSMOLOGY. See METAPHYSICS (Branches), 


COSMONAUT. Sec GAGARIN, YURI А.; Space 
‘TRAVEL. 
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Cosmos Flowers have white, pink, crimson, or orange petals 
with a bright yellow center. The leaves are delicate and feathery. 


COSMOS, КАН mahs, is a tall, feathery-leafed gar- 
den flower that was brought to the United States from 
Mexico. It is a relative of the sunflower. Cosmos flowers 
range from white and pink to red and orange. The 
cosmos is the flower for October. 

Cosmos seed may be planted outdoors after the 
ground is warm, or indoors in carly spring and trans- 
planted a few weeks before summer. Cosmos grows best 
in sandy soil that is not too rich. 

The yellow, or orange flare, cosmos blooms three 
months after the seed is planted. It resists most diseases. 
Some kinds of cosmos are attacked by bacterial wilt 
and fungus stem blight. Diseased plants should be 
pulled up immediately and burned. 

Scientific Classification. Cosmos belong to the com- 
posite family, Compositae. They make up the genus Cosmos. 
The yellow cosmos is С. sulphureus. ROBERT pev 

See also Composrre FAMILY; FLOWER (color picture, 
Fall Garden Flowers). "ner 

COSMOS is a term used to refer to everything "4 
creation, from the smallest atoms to the most distant 
celestial bodies. The ancient Greeks originated the 
term. 'To them, the cosmos was a well-ordered, iun 
monious system. The earth, the sun, and the ШШ 
made up their cosmos. Today, we know that the qme 
only one of 100,000,000,000 stars that form the kie «d 
Way. This galaxy is one of about 1,000,000,000 g У. 
that make up the observable universe. LMIS 

See also GALAxy; UNIVERSE. 

COSMOTRON, КАН moh trahn, is the ШШ т at 
tists have given to a high-energy atom smas ie 
nuclear accelerator, built at the Brookhaven neus 
Laboratory on Long Island, New York. It Bar adit 
circular magnet weighing 2,200 tons. Sandwiche siet 
the magnet is a vacuum chamber 60 feet in Ша re in- 
Protons produced in a Van de Graaff generator û i 
jected into the cosmotron vacuum chamber at 


cien- 


electron volts (5 Mev) of energy. These charged particles 
are accelerated again and again as they speed around 
the 60-foot orbit, until they finally reach over 2 billion 
dectron volts (2 Bev) of energy. Then the protons have 
energies about equal to those which are found in cosmic 
rays. Hence the name cosmotron. 

‘An even higher energy machine called a bevatron, at 
the University of California, works on the same prin- 


ciple. Rapu E. Lape 
See also Атом SMASHER with its list of Related 
Articles. 


COSSACK, A AHS ack, is the name given to a group of 
about 3,000,000 Russians living in southern and eastern 
parts of Russia. They are Slavic peoples who became 
border defenders against the Tartars in the 1400's (see 
Stav). They gained a reputation as daring horsemen 
and mercenary soldiers who recognized no authority 
but their own. The name comes from a Tartar word 
meaning free laborer, later applied to those who lived 
in the no man’s land beyond the state. Eleven groups 
developed, the Don and Kuban Cossacks being the 
largest. See Cossacks, Don. 

Cossacks were an elite corps in the armies of the 
czars and received special privileges, including exemp- 
tion from taxes. After the Revolution, they fought on 
the side of the White Armies, trying to overthrow the 
new government. Their historical organization was 
broken up after the Red, or Bolshevik, armies won 
the civil war. Many were killed or deported. 

Cossack cavalry units served effectively against Ger- 
man tanks in World War II. WILTON MARION KROGMAN 

See also Ст.отнихс (color picture, Europe). 

COSSACK ASPARAGUS. See CATTAIL. 

COSSACKS, DON, were one of the largest and most 
powerful groups of Cossacks in southern Russia before 
the Russian Revolution. When the Bolsheviks, or Reds, 
took over the government, the Don Cossacks joined the 
forces opposing them, called the Whites. The Whites 
lost the civil war that followed, and many fled or were 
deported. One enterprising leader, Serge Jaroff (1896- 

), formed a group to sing Russian folk songs and 
liturgical music. His Don Cossack Chorus won wide ac- 
claim in tours through Europe, and finally settled in 
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the United States. Their performances, which feature 
strong rhythms and good control of dynamics, brought 
Russian folk music to many who had never heard it 

COST. See Price. 

COST OF LIVING is the amount of money, time, or 
labor needed to obtain the goods and services of daily 
living. Needs of individual persons and families vary. 
Everyone needs food, clothing, and shelter, but needs 
go beyond these bare necessities. The cost of living 
includes the cost of transportation, reading, recreation, 
rent, electricity, gas, fucl, home furnishings, medical 
and personal care, taxes, and many other things. 

When salaries and wages keep step with the prices 
of goods and services, the worker's buying power re- 
mains stable. When prices rise, persons with low incomes 
or fixed incorhes, such as pensions, fall behind in buying 
power. Increases and decreases in the cost of living 
come from many things. Rising incomes, spending, 
abundance of credit, industrial expansion, and cost of 
new equipment tend to makc prices go up. When 
more goods than money are available, prices go down. 

The Bureau of Labor Statistics is the fact-finding 
agency of the United States government in the field 
of labor economics. It collects and analyzes data on 
employment, wages, and productivity. It also makes 
surveys throughout the United States on the cost of 
living, and reports its findings through its publications. 
Workers, businessmen, and other governmental agencies 
supply information on the amount and kinds of goods 
people buy and on changing standards of living. 
The bureau collects information regularly from about 
1,350 reporters and from about 4,500 establishments 
in 46 cities and towns. They report on rents, on retail 
prices of food, clothing, and home furnishings, and on 
miscellaneous goods and services. Economists have 
offered many suggestions to keep prices stable and to 
keep employment at a high level, thereby allowing 
everyone to have enough without raising the cost of 


living. ALBERT L. MEYERS 
See also INFLATION AND DEFLATION; WAGES AND 
Hours. 
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COSTA RICA 


COSTA RICA, KAHS tuh REE kuh, is the sec 

nallest country in Central America. It received 
name from early Spanish adventurers who came 
search of gold. The name means rich coast in Spanist 
Costa Rica is the only Centra! American nation wł 
people are mostly of European (Spanish) descent. Т} 
name of the country in Spanish, the official language 
is REPUBLICA DE Costa Rica, or REPUBLIC OF Costa 
Rica. San José is the capital and largest city, 

Costa Rica is a beautiful land of towering mountains 
high plateaus, and hot coastal plains. Most of the peo- 
ple are farmers. They r coffee, bananas, and other 
crops in the rich volcanic soils, sided by the mild cli 
mate. Costa Rica ranks third among the countries of 
the world in banana production. Most of its income 
comes from the export of coffee and bananas 

For the relationship of Costa Rica to other American 
nations, see CENTRAL AME LATIN AMERICA; Or- 
GANIZATION OF AMERICAN STATES; PAN AMERICAN 
UNION. 

The Land and Its Resources 


Location and Size. Nicaragua lies to the north of 
ta Rica, and Panama to the south. The Color Map 
shows that the Caribbean Sea is to the east, and that 
the Pacific Ocean washes the country’s western coast 
Costa Rica covers 19,695 square miles. E] Salvador is 
the only Central American country that is smaller 
Land Regions. Sea-level coa lains stretch inland 


from the shores of the Pacific and Caribbean, and tise 
steeply to central highlands with towering volcanic 
peaks. The coastal plain along the Caribbean makes 
up about three tenths of the area of the country. It has 
swampy з and thick hardwood forests. Fewer than 
a tenth of the people live in 
this area. The coastal plain 
along the Pacific Ocean is 
dry in northwestern Guana- 
caste province, Farmers 
here raise grains and cat 
de. In the south, large plan- 
tations produce millions of 
bananas a year. About two 
tenths of the people live on 
the Pacific coastal plain. 
The mountains cro! 
central Costa Rica, 
northwest to southeast, 
have three cordilleras 
ranges—the Guanacaste, 
Central, and Talamanca. 
These mountains г 
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„Source: Latest available official figures. * Place names marke! 
Population of metropolitan area, including suburbs. 


than 12,000 feet, forming walls around level basins and 
tablelands with clevations of between 3,000 and 4,000 
feet. The largest of these tablelands, the Meseta Central. 
or Central Plateau, covers about 3,500 square files 
and is the principal coffee-producing area. About seven 
tenths of the population live in this section. 

Natural Resources. The fertile soil of the Central 
Plateau ranks as Costa Rica’s chief natural resource. 
Dense hardwood forests, including rosewood, mahog- 
any, cedar, and ebony, grow throughout the country. 
Quinine is made from the bark of cinchona trees (sce 
Quine). The chief minerals are gold and salt. 

Climate. The coastal lands under 3,200 feet have a 
hot climate, with annual temperatures ranging between 
77°F. and 100^ F. The Caribbean side receives much 
rainfall, averaging about 300 rainy days a year. The 
Pacific side has a rainy season that lasts from May to 
November, The Central Plateau, with a temperate cli- 
mate, has moderate rainfall. Temperatures here vary 
between 59°F. and 77°F. In regions above 6,000 feet, 
temperatures range between 41°F. and 59°F. 


Life of the People 


The People. Costa Rica has a population of 800,875. 
About 98 of every 100 persons are whites descended 
from Spanish pioneers, and dark-skinned mestizos of 
mixed white and Indian descent. Most of the people 
live in the largest cities and throughout the Central 
Plateau. Many mestizos farm along the Pacific Coast. 

Family Life resembles that in other Latin-American 
countries (see LATIN America [Way of Life]). Most 
Costa Ricans have large families who work together to 
cultivate the fields and harvest the crops. Food prices 
are so high that most families spend half of their in- 
comes on food. The people of farm communities live 
in cottages with thick, white stucco walls and red or 
pink tile roofs, In the cities, people live in houses and 
apartments of Spanish-style architecture. 

More than 90 of every 100 Costa Ricans belong to the 
Roman Catholic Church, the official state church. The 
chief religious holiday is the Fiesta of Our Lady of the 
Angels, on August 2. Gay parades and solemn religious 
processions mark this feast day. 


FACTS IN BRIEF SS 


Type of Government: Republic. 

Capital: San José. 

Divisions: Scven provinces. 

Head of State: President. 

Congress: A one-house legislature of 45 members. 

Area: 19,695 square miles. Greatest distance: (north- 
south) 170 miles; (east-west) 170 miles. Coast line, 360 
miles along the Pacific Ocean; 180 miles along the 
Caribbean Sea. 

Elevation: Highest, Chirripó Grande, 12,861 feet above 
sea level; Lowest, sea level along the coasts. 

Population: 800,875. Density, 41 persons to the зазеле 
mile, Distribution, rural, 66 per cent; urban, 34 per cent. 

Chief Products: Agriculture, bananas, cacao cattle, coffee, 
cotton, sugar canc. Manufacturing, leather goods, rope; 
rubber products, sugar, textiles. Mining, gold, salt 

Flag: A wide red stripe across the middle is flanked by 
two white stripes. Blue stripes are at the top and bottom. 
Sce Frac (color picture, Flags of the Americas). 

National Holiday: Independence Day, September 15. 

National Anthem: “Himno Nacional” («National 
Anthem"). 

Money: Basic unit, Colon. For its valu 
Moxey (table, Values). 


e in dollars, see 


COSTA RICA 
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1 INCH 1,200 MILES. 


Costa Rica is about 170 
times smaller than the U.S. 
It lies between Nicaragua and 
Panama in Central America. 


Cities. Costa Rica has six cities with populations of 
10,000 or more. San José, the capital and largest city, 
is also the center of economic and social life. Limón, on 
the Caribbean, serves as the main banana-shipping port, 
and Puntarenas is the principal Pacific port. See 
ALAJUELA; PUNTARENAS; SAN José. 


Work of the People 


Agriculture employs about 55 of every 100 Costa Rican 
workers. About three fifths of the farmers own their own 
farms, But most farms cover less than 2 acres and pro- 
vide a poor living for their owners. The other two fifths 
of the farmers work on large plantations or rent small 
farms. Coffee and bananas rank as the most important 
crops. Coffee grows throughout the country, especially 
on the uplands of San José, Cartago, Alajuela, and 
Heredia provinces. Bananas grow on the coastal plains. 
Cacao is also an important export стор. Cocoa comes 
from the seeds of cacao pods. Rubber trees thrive on 
large coastal plantations. 

Since the early 1950's, the government has encour- 
aged farmers to plant sugar cane, fruits, and vegetables. 
Farmers also grow rice, corn, beans, and tobacco for 
local use. They raise beef and dairy cattle throughout 
the country. Abaca and hemp are also grown. 

Manufacturing and Processing. The chief manufac- 
turing industry is sugar refining. Costa Rica has more 
than 20 sugar mills. Other manufactured products in- 
clude cigarettes, clothing, hardwood furniture, leather 
goods, ropes, rubber products, shoes, soaps, and textiles. 

Transportation. Costa Rica has more than 700 miles 
of narrow-gauge railroad track. Four railroads connect 
the Caribbean Coast with the Pacific Coast via San 

osé. Motor vehicles travel on about 4,700 miles of 

public roads. The Pan American Highway, when com- 
pleted, will run north and south through the country 
for 415 miles. Several airlines and shipping lines also 
serve Costa Rica. 

Communication. Telephone and telegraph lines con- 
nect most of the cities. Costa Rica has about 40 radio 
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Lanks, Black Star 


Puntarenas, the principal Pacific seaport of Costa Rica, lies 
on a narrow strip of land that juts into the Gulf of Nicoya. 


stations. The country's six daily newspapers are all 
published in San José. 


Education 


The law requires children between the ages of 7 and 
14 to attend school. About 8o of every 100 Costa 
Ricans can read and write. The national university, the 
University of Costa Rica, was founded in 1843 at San 
José as the University of Santo Tomás. 


Government 


The Costa Rican constitution, adopted in 1949, pro- 
vides for a system of checks and balances similar to that 
of the United States government (see UNITED STATES, 
Government oF [Separation of Powers]). The president 
heads the government, and appoints a cabinet of eight 
ministers. He is elected to a four-year term, and cannot 
be re-elected until eight years after the end of a term. 
Тһе one-house national legislature has 45 members. 
Representatives are elected for four-year terms on the 
basis of proportional representation by provinces. The 
Supreme Court has 17 justices elected to eight-year 
terms by the legislature. 

Costa Rica is divided into seven provinces for local 
government. The president appoints the governor of 
each province to a four-year term. 

The law requires all persons 20 years of age and over 
to vote. The chief political parties are the National 
Liberation, National Republican, and National Union. 


History 


Early Days. Christopher Columbus discovered Costa 
Rica in 1502. A small group of Spaniards headed by 
Columbus’ brother, Bartholomew, landed on the coast 
and established the first white colony near present-day 
Limén. By 1530, Spain had conquered the Chorotega 
and Boruca Indians who lived in Costa Rica. For 
the next 300 years, Costa Rica was a Spanish colony, 

Independence and Confederation. Costa Rica and 
other Central American colonies broke away from 
Spain in 1821, They joined the Mexican Empire the 
next year. In 1823, the Central American states with- 
drew from Mexico, adopted a constitution, and formed 
the United Provinces of Central America. But this union 
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began to fall apart in 1838. Its president, Francis 
Morazán, fled to exile in South America (see Monazás 
Francisco). In 1842, Morazán overthrew Costa Rica's 
government, became president. and attempted ь 
revive the confederation. A counterrevolution ousted 
his regime within several months. in 1844, the county 
adopted a new constitution. 


In 1856, William Walker, a military adventurer from 
Tennessee, tried to seize several Central American 
countries, including Costa Кіса (see WALKER, Wa. 
LIAM). Juan Rafael Mora, the president, ousted Walker, 
and is honored as the national iro (see Mona, JUAN 
RAFAEL). 

The development of the coflce industry after 1850 
led to great progress. The government used the coffee 
revenue from world markets to iııı prove communication 
and transportation, to build schools and railroads, and 


to import manufactured goods. 

Revolutions. Since 1900, Costa Rica has had several 
revolutions. In 1917, Federico Tinoco (1883-1919) over- 
threw the government and took over the presidency 
under a new constitution. Revolutionaries ousted 
Tinoco in 1919, and Julio Acosta (1872-1954) became 
the new leader. Under Acosta and his successors, Costa 
Rica became the most democratic and orderly Central 
American republic. 

Otilio Ulate (1895- ) won the presidential eleo 
tion of 1948, but the national assembly refused to allow 
him to take office. Colonel José Figueres (1908 ) 
led a revolt to support Ulate, and took over the govem- 
ment. Ulate was inaugurated as president in 1949. 

Recent Developments. Ulate reduced the public debt 


and changed the army into a civi! police force. José 
Figueres served as president [rui 1953 until Mario 
Echandi (1915- ) won office in 1958. A new hydro- 


electric dam and generating station began operating 
at La Garita in 1957. During ihe 1950's, Costa Rica 
nationalized its banks and began to develop land and 
industry with government assistance., — Wanttas 8. Stokes 


Related Articles in Wonrp Boox include: 


Alajuela Latin America 
Banana Puntarenas 

Я of 
Caribbean Sea San José 


Central America Volcano (picture) 
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Questions 


Who discovered Costa Rica? When? 
What does the name Costa Rica mean? ^ 
What is Costa Rica's chicf natural resource: 
Who is the national hero of Costa Rica? ducts? 
What are Costa Rica's main agricultural P е? 
Where do most of the people of Costa Rica Bes Rica 
What American adventurer tried to seize Cos 
in 1856? : ап Еш 
When was Costa Rica a part of the Merea itd 
What are the three climate zones of Costa > : 
When did Costa Rica adopt its constitution: 
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Debutantes Bow at а Cotillion in Raleigh, N.C. The Girls Perform a Traditional Figure Dance. 


„СОЅТАІМ, THOMAS BERTRAM (:885- ), a Cana- 
dian-American novelist and historian, began writing 
books at the age of 54. He produced many widely read 
historical novels. His novels include For My Great Folly 
(1942), The Black Rose (1945), The Moneyman (1947), 
High Towers (1949), The Silver Chalice (1952), and The 
Tontine (1957). The White and the Gold (1954) is a his- 
tory of Canada to 1763. Born in Brantford, Ont., he 
worked as a newspaper and magazine editor before 
becoming an author. Harry К. WARIEL 

COSTELLO, KAHS tuh lo, JOHN ALOYSIUS (1891- 

), served as Prime Minister of the Republic of Ire- 
land from 1948 to 1951 and 
from 1954 to 1957. In 1948 
he headed a party coalition 
that took the leadership 
Eamon De Valera had held 
for 16 years. De Valera 
held political control be- 
tween Costello’s two terms, 
and, in 1957, his victory 
ended Costello’s second 
term. Costello was born in 
Dublin and received a law 
degree. He served as At- 
torney General of the Irish 
Free State from 1926 to 
1032. Atrrep Е. HAVIGHURST 
‚ See also De VALERA, EAMON; IRELAND (The Repub- 
lic of Ireland). 

COSTIGAN, EDWARD PRENTISS. See COLORADO 
(Famous Coloradans). 

COSTUME. See CLOTHING. 

COTE D'AZUR, конт DAH ZYUR, is the eastern end 
of the Mediterranean Coast of France. This area includes 
part of the French Riviera, a famous vacation resort (see 
Riviera). The name Côte d'Azur; meaning azure coast, 
was given to this region because of the beautiful deep 
blue of the sea and the sky. Groves of palm and orange 


‘Consulate General of Ireland 


John A. Costello 


trees and gardens of brilliant tropical f 
shore. This part of the Mediterranean ( 


resort area and playground for trave le 
of the world W.R 

COTEAU. Sce Ѕоотн Dakora (Land Re 

COTILLION, koh TILL yun, is a ballroom « 
lar to the quadrille. It permits an endless varicty of 
steps, and often consists of complic ated figures. A head 
rough the various 


lance simi 


couple leads the rest of the dancers 
steps and patterns At least four couples do the dance 
but any number of additional couples may join in The 
cotillion is usually the last dance of a ball. It was one 
of the most popular dances of the 1800’s. The term 
cotillion also refers to a gathering of people for soc ial 
dancing. WALTER SORKLI 

COTOPAXI, кон toh PAK see, in the Andes Moun- 
tains of Ecuador, is the highest active volcano in the 
world. Itis 40 miles south of Quito, Ecuador. Its nearly 
with slopes of about 30 degrees, nses 


perfect cone, 
and is covered with glaciers 


10,344 feet above sea level, 
and snow fields. Its crater 1з about 2,600 feet across 
During the last 400 years, it has erupted more than 
25 times. Lava and hot ash cause snow on the flanks of 
the cone to melt rapidly, sending big flows of mud 
pouring down the mountainside. An € 
occurred in February, 1942. болг 

See also Mountain (color picture, Mountains of the 
World). 

COTTAGE INDUSTRY was an system 
widely used during the Industrial Revolution. 1 he 
worker agreed to make products, such as clothes, for 
someone who planned to sell them. The worker usually 
worked at home, but he often rented working space 
outside his home. The worker was not the employee of 
the person who sold the goods. He merely agreed to do 
the work, and could later refuse additional work. The 
system is also known as the domestic system or the putting- 
out system. See also INDUSTRIAL REVOLUTION (Before the 


losive eruption 
JN A. MACDONALD 


есопогпїс 


Revolution). 
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J. I. Case 
A Mechanical Cotton Picker can harvest an acre of cotton 
in about an hour. Revolving spindles pull the cotton from the open 
bolls, leaving the unopened bolls untouched оп the plant. 


Picking Cotton by Hand is slow, backbreaking work. The 
Pickers remove the cotton fibers and seed from the open bolls, 
Then, they place the cotton in bags that they carry along with them, 


WHAT WE GET FROM COTTO 


luggage 


PRODUCTS FROM 


COTTON is the most important plant fiber that man 
uses to make clothing. More than three of every four 
persons in the world wear cotton clothing. Cotton can 
be made into more kinds of products—from diapers to 
explosives—than any other fiber. Тһе United States 
uses over 4,000,000,000 pounds of cotton a year, an 
average of more than 25 pounds for cach person. 

Millions of Americans make their living from grow- 
ing, spinning, and selling cotton and its products. 
About 1,800,000 of them are farm workers in the Cotton 
Belt that stretches from California to the Carolinas. 
Cotton grows on 1 of every 20 acres of crop land in the 
United States, which produces far more cotton than 
any other country. Farmers in Asia, Europe, and Latin 
America also grow large crops of cotton. Е 

Eli Whitney invented the cotton gin in 1793. This 
machine made it possible to gin cotton, or remove the 
cotton seeds from the fibers, more cheaply. With it, 
one man could do the work once done by 50 men pick- 
ing out seeds by hand. Before the Civil War, cotton 
ranked as the only important crop of the South. Slaves 
toiled in the cotton fields of great plantations, culti- 
vating and picking the snowy crop. 

Cotton still ranks as the main source of income for 
southern farmers. But now they also raise other crops. 
Fluffy white bolls of cotton cover the fields of ihe 
cotton-producing states during the late summer. Many 
places in the South have local celebrations in honor 
of cotton. For example, Memphis, Tenn., holds an 
annual Cotton Carnival and chooses a Cotton Queen. 


Uses of Cotton 


All parts of the cotton plant are useful. The most 
important part is the /int, or fiber, used in ma 
cotton textiles. Cottonseed provides oil and D 
base of many food products. The linters, or short а 
оп the seeds, are used in making lacquers, varnis T 
adhesives, and other products. Farmers use the sta 
and leaves of the cotton plant as fertilizer. zinds 

Cotton-Fiber Products. Lint is used to make all ш 
of clothing, from hats to shoes. Cotton has sa 
and toughness for work clothes. But it can also ds 
Spun into fine cloth for dressy gowns. Household gore 
made of cotton include rugs, towels, and bed shee 


Phonograph records 


Other cotton-fiber products include bandages, book- 
bindings, and automobile cushions. Chemists have 
made cotton fireproof, waterproof, rotproof, shrinkproof, 
and wrinkleproof. Specially treated cotton shirts and 
dresses can be washed and drip-dried without ironing. 

Cottonseed Products. Oil is the most important 
product made from cottonseed. In some cotton-oil mills, 
machines crush the kernels of the seed and squeeze 
out the oil. Other mills roll out the kernel so that it 
looks like oatmeal. These mills then use chemicals to 
dissolve the oil out of the seed. Refined, or purified, 
cottonseed oil forms the base for such products as 
margarine, salad oil, shortening, and substitute ice 
cream. The remains of the refining process are used in 
still other products, including soap, linoleum, and 
phonograph records. 

Meal remains after the oil is removed from the 
cottonseed. The proteins in this meal make it a valuable 
food for farm animals. The hull, or outer covering of 
the cottonseed, is used for cattle feed, fertilizers, and 
chemicals. 

Cotton-Linters Products. Many industries use chemi- 
cally treated linters as raw materials for such products 
as plastics, photographic film, paper, and even rayon, 
a fiber that competes with cotton. Explosives manu- 
facturers use linters in guncotton (see GUNCOTTON). 
Linter fibers are also used to stuff mattresses, cushions, 
and pads. Linters that have been cleaned, bleached, 
and sterilized are used as medical cotton. 


Kinds of Cotton 


There are four main kinds of cotton: (1) American 
upland, (2) Egyptian, (3) sea-island, and (4) Asiatic. 
The various kinds of cotton plants resemble each other 
in most ways. But they differ in such characteristics 
as color of flowers, character of fibers, and time of 
blooming. Each main kind has several varieties with 
different characteristics, Some varieties of cotton grow 
best on irrigated land. Others grow best with natural 
rainfall. Some have lint 12 inches long, and others 
have lint only 4 of an inch long. Some varieties have 
stronger fibers than others. Some are easier to harvest 
by machine than other varieties. Some grow best in 
certain parts of the world. 


Absorbent cotton 


PRODUCTS FROM COTTON LINTERS 


PRODUCTS FROM COTTON FIBER —— — — 


Abrasives Insulating material Slip covers 

Adhesive tape Lamp shades Suspenders 

Bags Life jackets Tablecloths 

Balloons Luggage Tape 

Bathing suits — Motion-picture 'Tarpaulins 

Blankets screens Thre 

Carpets Overshoes Ties 

Coats Pajamas Towels 

Conveyer belts Paper Trou 

Draperies Pot holders Twine 

Dresses Roofing Umbrellas 

Flags Sheets Underwear 

Gloves Shirts Weather stripping 

Handkerchiefs Shoelaces Wicks 

Hosiery Shoes Window shades 
PRODUCTS FROM COTTONSEED — ———— 

Artificial leather Explosives Paints 

Blotting paper Fertilizer Phonograph records 

Cattle feed Glycerin Salad oil 

Chemicals Linoleum Shortening 

Cosmetics Margarine Soap 

___— PRODUCTS FROM COTTON LINTERS ————_ 

Absorbent cotton Lacquer and Plastics 

Adhesives enamel Quilts 

Carpets Linoleum Rayon 

Cellophane Mattresses Rope 

Celluloid Mops Upholstery 

Cellulose Paper Varnish 

Cushions Photographic film Weatherproofing 

Explosives 


Cotton farmers in cool temperate regions must plant 
their crops every year. But in countries of the hot, 
moist tropics, cotton plants may live and bloom for 
several years. Some tropical cotton plants grow more 
than 10 feet high, as tall as small trees. 

American Upland Cotton is raised in almost every 
cotton-producing country. This hardy plant produces 
a large yield under various growing conditions. Upland 
cotton makes up almost two thirds of the world’s cotton 
be made into many kinds of fabrics, from 


crop. It can 
е. It is used both for heavy canvas and for 


coarse to fin 


expensive shirts. 
The upland cotton plant may grow from 1 to 7 feet 
tall. It has creamy-white flowers, and strong, white 
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USDA 
The Chief Commercial Types of Cotton are: (1) Sea-island; 
(2) Egyptian; (3) American upland long-staple; (4) American 
upland short-staple; and (5) Asiatic, 


fibers { to 1} inches long. Upland cotton originally 

grew wild in either Mexico or South America 
Egyptian Cotton originated in South America, but 

the I 


most fa 


gypuans first cultivated it commercially, Karnak, 


vous variety, has strong fibers about 13 


ез long 


It is made into fine fabrics. Growers in 


United States and Peru have developed several 


ties called American-E 


yptian cottons. Pima S-r, an 


American-Egyptian variety, thrives in the area of 


Arizona where the Pima Indians live. It has uniform 


fibers about 13 inches long. 


Egyptian cotton has lemon-colored flowers and lon: х 
silky, light-tan fibers. It is used in threads, dresse 
shirts, balloon cloth, and typewriter ribbons. 


Ѕеа-151апа Cotton first grew on the Sea Islands off 


the coast of South Carolina, Georgia, and northern 
Florida. Farmers in the United States once grew it, 
but the boll weevil ruined the crops. Today, most sea- 
island cotton comes from the West Indies, where the 
boll weevil is not a serious pest. 

Sea-island cotton is one of the most valuable and 
costly kinds of cotton. Its silky fibers are about i 
inches long. It can be made into high-quality textiles. 
But it is expensive to raise, because it grows slowly 
and has a low yield and small bolls. The plant has 
brilliant yellow flowers and white lint. Technically, 
sea-island is closely related to E yptian cotton. But 
growers consider it a separate kind of cotton, because 
of its commercial importance. 

Asiatic Cottons grow in China, India, and Pakistan. 
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fibers and ‹ inkets pud, 
ding, filters, and соа Í America 
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ас Cottons 


The plant descril 
land 


of cotton [ 


grows upright an 


It has broad leaves v 


taproot, or long main root 


ıto the ground 
The Flower. White flowers | 1 the quas 
or buds. The flowers open i ng and beg 


to wither the next day. T! k 


finally purple as they dry and 


blue, and 
е plant. The 
flowers must be pollinated dur cw hours they 


remain open. Cotton plants ı llinate them 
selves (sce POLLEN AND POLLINA 
At first, only 


The first flowers bloom low on t 


one or two f еп cach day 
near the main 
stem. As the plant becomes larg 
daily. high he 
farther out on the branches. Flos 
and lasts until the autumn frosts 
The Boll, which contains the « 
to form while the flower wither 


45 to 60 days. It grows to about t! 


il flowers oper 
These flowers open plant and 


irts in summer 


fibers, begins 
oll matures in 

of a golf ball 
At full size, it is green and almost ro with а pointed 
tip. At this stage, the boll cracks i 
lines from the tip. Then it spli 


or five straight 

showing four 
or five locks, or groups of 8 to то seeds covered with 
fibers. The open dried boll, which holds the fluffed-out 
cotton, is called the burr. 


Cotton-Growing Regions 


The United States ranks as the clic! cotton-growing 
country. It produces almost 15,000,000 bales of cotton 
every year. Each bale weighs 500 pounds. In the mid- 
1950's, American farmers produced average of 417 
pounds of cotton an acre, an all-time high yield. From 
1940 to 1950, the United States grew about half of the 
world’s cotton. The nation now grows more cotton 
than ever before. But it produces only about one third 
of the world total, because other countries grow much 
more than they did before. The United States grows 
more than twice as much cotton as Russia, the next 
largest producer. 

The Cotton Belt of the United States includes 14 
states: Alabama, Arizona, Arkansas, California Соха 
Louisiana, Mississippi, Missouri, New Mexico, gor 
Carolina, Oklahoma, South Carolina, Tennessee, anc 
Texas. Texas leads the states in cotton production, 
followed by Mississippi, Arkansas, and California. — 

The cotton-textile industry in the United States uses 
about 8,800,000 bales of cotton a year. Mills in п 
South and in New England spin this cotton into t€ The 
products that are sold throughout the world. Т 
United States exports an average of 3,500,000 ba ii 
cotton each year. Various manufacturers use b i 
of the crop. The nation imports about r2 ы 
every year. This is mainly special cotton with long fibers, 
which is not widely grown in the United States. 
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Turkey. In South America, farmers 
ton in А ina, Brazil, Colombia, and Peru 
count n Africa include Egypt, French 
1, the Sudan, Tanganyika, and 

cotton grows in Greece, southern 
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How Cotton Is Grown 


Modern farming methods, using insecticides, chem- 


i} weed kille id machines, have changed cotton 
m a crop produced by hand and mule labor into one 
uced scientifically on large farms. In 1930, a farmer 
ed 300 hours to produce a bale of cotton. Today, 


takes him less than one third as long. 
st in fertile, well-watered loam or 
nts need occasional rain while the 
prefer dry weather after the 
lls open. Cotton. requires a warm to hot climate 
with about 180 ree days in the growing season. 
Preparing the Soil. After harvesting à crop, cotton 
growers shred the stalks and. plow them into the soil, 
¢ leave them on the surface to prevent erosion. In 
spring, the growers plow the soil. Then they use 
machines called middlebusters to prepare beds, or low 
in which they plant the cotton seeds. Some 


Cotton grows 
ay soil. The р! 


are growing. I 


arme 


frost-l 


farmers plant seed on a flat field, and some plant it 
between the bed 
Cotton needs fertile soil, so growers use large amounts 


of artificial fertilizer. They place the fertilizer at the 
bottom of the bed so that it will lie beneath the seed. 
Many cotton growers rotate their crops, or plant some 
other crops in their fields every other year (see ROTATION 
оғ Crops), During the winter, farmers often grow 


Stages in the Growth of the Cotton Plant include the 
square, or bud, center; the fully opened flower, left; and the boll, 
right. leaflike bracts surround the bud, flower, and boll. 
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rows, while others рі МЕТ 
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plants may sprout t c 
After the seedlings grow a few it * hig 
removes extra plants by cote с е x 
plants out of the row with a ке, H aves g 
two or three cotton plants hills sten t 
inches apart. From 14,00 oox anta T 
cach acre after chopping 
Farmers begin cultivating wł н ants 
are 1 to 2 inches high. They cultivate i гора 
almost weekly until the cotton has grow к 
to compete with the weeds for water and M 
farmers burn small weeds with fla vatan. Ott 
spray chemicals on the soil pro eed 
appearing until the «сей strong. La " 
farmers use chemical sprays to kill weeds. Thes 1 
icals do not harm the cotton (sec Wiro KILLER 
Control of Pests and Disease. In an average year 


a cotton farmer loses 1 bale of every 


damage, and 1 bale of every 10 because of damage 
disease. 

The most harmful insect pests inclu 
bollworm, pink bollworm, thrips 
dust or liquid insecticides can ¢ 
except the pink bollworm But no single spray « 


В becauw 
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strol 


The Cotton Plant at Harvesttime loots Eke ii hos cinten: of 


fluffy snowballs. The ripened bolls pop open expoveg the cotton 
fibers which are ready for picking by machine or бола 


xe 


COTTON 


destroys all insects. The farmer uses the poisons that 
will kill the insects which attack his plants. Airplanes 
or machines on the ground apply the insecticides in a 
fine, mistlike spray or powdery dust that drifts onto all 
parts of the cotton plant (see INSECTICIDE). 

Cotton growers try to keep the pink bollworm under 
control by isolating infected fields, sterilizing seeds 
and cotton, and by using machines that chop up leaves 
and other trash from the cotton. Shredding stalks in 
late summer and plowing them under helps control 
the pink bollworm and the boll weevil. 

Small worms called nematodes, which can only be 
seen with a microscope, attack the roots of the cotton 
plant. They cut off the plant’s food and water supply, 


so that it wilts or becomes stunted, and 
small yield. Nematodes can be controlled by a is 
fumes or gases to the soil to kill them, Pplying 

There are two kinds of cotton diseases: (1) diseases 
of the seedlings, or young plants, and (2) diseases of the 
older plants. Treating the seeds with fungicides before 
planting controls seedling diseases (see Funct; Func 
CIDE). Fungicides protect sprouting cotton until it is 
strong enough to fight off the fungi. Farmers often 
protect their crops against diseases of older cotton plants 
by growing varieties of cotton that are bred to resis 
such diseases as wilt and blight. 

Picking Cotton. In the United States, machines har. 
vest more than one fourth of the cotton crop. The rest 
is picked by hand. In the Cotton Belt, thousands of 
cotton pickers travel daily from towns and cities to 


‚000 bales 


nds for 1,000,000 bales of ‹ 
ach bale weighs 500 Ibs. gross. 


earby € farms, The pickers remove cotton fibers 
ım the burrs by hand. They put the cotton 
> sacks that they drag along the ground behind 
times pickers snap the cotton, or pick the 
with the seeds and fibers. 


Machi 


harvesting is done by stripping or picking. 
In Texas and Oklahoma, yields from each acre are low 
Farmers these states use stripping machines, the 
cheapest harvesting method. As the stripper moves 
along tł ws of cotton plants, two long, revolving 
rollers break off the bolls, twigs, and leaves. So much 
trash remains in cotton picked by a stripper that it 
must be ined by specially equipped gins. 
Farmer other parts of the Cotton Belt use picking 
machines. hese pickers pull the cotton from the bolls 
in опе or two rows of cotton at a time. A one-row 


ON-PRODUCING STATES 


Baled Cotton from Pakistan is Egyptian 
weighed on a wharf before shipment. 
James Sawders 


s carry crates of unopened 
bolls, The bolls will be used for planting. 


, In Egypt, long-stople cotton 
- grows well in the rich, dork 


soll of the Nile River delta. 


Wide Wor 


In India, many women use primitive spinning wheels to 
spin cotton yarn at home, They use the yarn to weave cloth, 
James Sawders 


In China, workers pick the seeds 
out of cotton fibers by hand. Cot- 
ton is an important Chinese crop. 


Pix 


Preston-Steinheimer-Pix 
In Mexico, a farmer takes 
his cotton to the gin in aloosely 
packed bale carried on the 
back of his burro. 


Vour-Row Cotton Planter prepores furrows and drops seeds 
into бет. Wheek of the reor pren the seeds into the ground, 


mechanical picker can do the work of about 20 hand 
pickers. Mechanical pickers use revolving spindles to 
pick the cotton. Some pickers have grooved rods as 
»pindies. Others have slim cones with barbs on the 
surface. As the mechanical picker moves down the row, 
the rapidly revolving spindles reach into all parts of 
the plants. The barbs or grooves in the spindles catch 
the cotton and pull it out of the burr. Rubber doffers 
remove the cotton from the spindles. Then it is blown 
into lange steel baskets. 

Мон growers spray or dust their fields with chemicals 
about 10 days before picking cotton by machine. The 
chemicals kill the leaves, which drop off the plants. 
This removal of the leaves is called defoliation, Defolia- 
tion helps keep mechanically picked cotton clean and 
free from leaves. 


Marketing Cotton 

Ginning and Boling. Mechanical gins remove the 
cotton fibers from the seeds. At the gin, loose cotton 
fibers and seeds pass through the drier, a machine that 
dries the cotton. Burr machines and cleaners remove 
leaves and other trash. Then the cotton gocs to machines 
called saw gins, or gin stands, which pull the lint off 
the seeds. Lint is further cleaned in lint-cleaning machines. 

Next, the lint goes to the bale press, which packs it 
into 500-pound bales. These bales measure about 54 by 
27 by 45 inches, or about the size of a large home 
refrigerator. About 6 yards of jute or cotton bagging 
covers each bale, Six steel ties bind cach bale. 

Trucks carry the bales from the gin to a warchouse 
for storage. In order to save freight charges, compressing 
machines in the warehouse Squeeze each bale to half 
its original size. A railroad boxcar can carry 100 com- 
pressed bales. Bales for export are compressed even 
more, to one third their original size. A crew of 30 
men operating a huge machine can compress about 
two bales a minute. 

Classing. Cotton buyers and sellers judge cotton on 
the basis of samples cut from the [Pr i the United 
States, most farmers send their samples to government 
classing offices. These offices are part of the Department 
of Agriculture. They 
cotton production. Skilled classers judge the value of 
the cotton on the basis of grade, staple, and Preparation. 

Grade shows the amount of trash in the sample, the 
color of the fiber, and any 


and disease. The chief grades of white fibers are, from 
870 
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best to poorest: (1) Good Middli 
(3) Middling, (4) Strict Low M g. (5) Low 
dling, (6) Strict Good Ordinary, a: 7) Good Ordi 

Staple is the length of the lint. T? 
a pinch of cotton between his fingers. | 
shortest and longest fibers, leas 
fibers. The average length of th 
length of the sample. 

Preparation shows the quality о! 
ginning produces cut or snarled fil 
Selling. Merchants and buyers 
their agents buy cotton from farme 
This is any market where cotton i 
Some farmers belong to cooperatis 
tions that sell the cotton for them 


r textile mille 
at the spot 
bought and 
marketing 


Ten southern cities, the chicí markets, 
cotton exchanges, All accredited ‹ n merchants 
these markets belong to the excha The exc 


make rules for the local market, зе!!! disputes J 
merchants, and post the prices and cotton-market news 
from throughout the world. м 
New York, Chicago, and New Orleans have futam _ 
exchanges. Here, agreements are made to buy or | 
cotton at a stated price at a stated future time OS 
merchant or spinner who buys cotton on the spot market. 
can protect himself against the risk of a change $ 
price by selling a futures contract in a futures o 
When he sells his cotton or cloth, he buys back 


futures contract. This is called Aedging against a pace 
change (see Boarn or TRADE [Hedging]). 


Making Cotton into Cloth 


Cleaning. When cotton arrives at a textile milly 
workers remove the steel ties and bagging that 
the bales together. Blending machines open the 
and mix and break up the compressed layers of cottome 
Several blenders feed cotton into cleaning mam 
which further mix the cotton, break it into 
pieces, and remove trash. L 1 
The cotton is sucked through a pipe to picking machinis 
Spiked beaters on these machines strike the cottoni | 
repeatedly, They knock out dirt, and separate lumps | 
of cotton into smaller pieces. The picking machine 
form the lint into a lap, or long rolled sheet. 
Spinning. The spinning processes basically do three 
jobs: (1) they draft the cotton, or reduce it to smat 
and smaller structures; (2) they straighten and par 
the fibers; and (3) they put twist into the yarn. Sev 
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Spinning Machines straighten the cotton fibers. Then the fibers 
ere brought together to form о sliver, or loose rope. 
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ENEMIES 
OF 
COTTON 


Boll Weevil feeds on the fibers in the cotton 
bolls. It causes great damage to cotton crops. 


Aphids and Bollworms attack cotton. 
Aphids, left, suck juices from leaves and stems, 
Bollworms, above, attack the leaves and bolls. 


Plant Diseases may attack the cotton roots and 
keep the plants from getting food from the soil, 
USDA 


different machines perform these jobs. See SPINNING; 
SPINNING JENNY. 

Yarn is the final product of spinning. It must be 
twisted to give it strength and to make the fibers cling 
together. Many yarns are tied end to end to form one 
long yarn. Then several hundred of these yarns are 
warped, or wound side by side, on a gigantic spool 
called a beam. Several beams fit into a slashing machine, 
which unwinds the yarns and feeds them through a vat 
of sizing, a mixture of starch, gums, and resins. Sizing 
о the yarns and protects them during weaving. 

ooms weave yarn into cloth (see 
Cloth Is Woven) ae oe АУ 
_ Finishing. After inspectors check the cloth, the sizing 
is dissolved in hot water and washed away. The cloth 
passes through a gas flame that singes the fuzz off its 
Surface. Boiling the cloth in a tightly closed kier, or 
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large vat, removes any natural waxes, colored sub. 
stances, or discolorations. Then the cloth is bleached 
in chlorine or peroxide. Manufacturers put some cloth 
into a strong solution of sodium hydroxide to mercerize 
it (see Mercerizinc). Mercerization adds luster to the 
cloth and makes it stronger. The cloth may then pass 
through a machine that prints various designs on it, 
Cloth intended to be solid-colored goes through a 
dye bath. 

Colored yarns are used to weave designs into some 
fabrics. These yarns are kiered, bleached, and dyed 
before warping and sizing. Wrinkleproof and wash. 
and-drip-dry cloth passes through mixtures of chemicals, 
After drying and heating, the chemicals and cloth are 
linked together chemically. 


History 


Early Days. Asiatic cottons first grew wild in Egypt. 
But about 5,000 years ago, the people of the Indus 
Valley, in what is now Pakistan, became the first to 
cultivate cotton. The Persians brought cotton-growing 
methods from India, The ancient peoples used cotton 
for clothing, for bindings for sandals, and even for 
harnesses for elephants. Greek and Roman travelers 
described cotton plants as the fleece of tiny lambs 
growing on trees. The Greek historian Herodotus wrote 
about a tree in Asia that bore cotton “exceeding in 
goodness and beauty the wool of any sheep.” 

The army of Alexander the Great first brought cotton 
goods into Europe in the 300’s в.с. The cloth cost so 
much that only the very rich could afford it. In the 
A.D. 700’s, Moslem invaders brought cotton-manufac- 
turing processes to Europe. Italians and Spaniards wove 
some cotton, but the art spread northward slowly. 

The English began to weave cotton in the 1600's. 
They imported raw cotton from the countries bordering 
the eastern edge of the Mediterranean Sea. Later they 
imported cotton from the southern colonies in America. 
In the 1700s, English textile manufacturers developed 
machines that made it possible to spin thread and 
weave cloth in large quantities (see INDUSTRIAL Revo- 
LUTION). Then they began to export cotton cloth. А 

In America, early explorers found that the Indians 
knew how to make cotton clothing. In the early 1600 8, 
the southern colonies began growing cotton. Colonists 
wove cotton into coarse cloth for their own use. But 
large-scale cotton growing did not begin until the 
late 1700's. i 

English manufacturers tried to keep cotton-mill 
machinery out of the United States. They wanted the 
United States to sell its raw cotton to England and 
buy back finished cloth. Samuel Slater, an English 
textile worker and mechanic, learned how these ma- 
chines were made. He came to the United States m 
1789. Slater supervised the building of cotton mills in 
New England in the 1790's. One of these mills, Old 
Slater Mill, built in 1793, still stands in Pawtucket, 
R.I. (see Кнорк ISLAND [Interesting Places to Visit]; 
SLATER, SAMUEL). ook 

Once the mills were built, cotton manufacturing in 
New England grew rapidly. In 1793, Eli Whitney in- 
vented the cotton gin, which made it possible to sen 
more cotton to the mills, 

The demand for cotton increased, and the southern 
cotton industry expanded. Cotton became so important 


to the South that people called it “King Cotton” and 
sang songs about it. Slave traders brought Negroes to 
ihe United States to provide the farms and plantations 
with cheap labor. The great plantations of the Old 
South had many slaves and often covered 2,000 to 3,000 
acres. But most southern farmers had small farms and 
only a few slaves. Southern farmers felt strongly that 
they could not n ıake money from growing cotton with- 
out the cheap labor provided by slaves. This became 
one of the causes of the Civil War. 

Coton Mills Move South. After the Civil War, 
Southerners began to build their own factories to make 
cotton. cloth. id was cheap and taxes were low. 
Southern laborers worked for lower wages than the 
workers in northern mills. By the 1920s, the South was 
producing morc cotton cloth than New England. This 
move to the South continued through the 1940's and 
1950's. Today, most cotton mills are located in the 
southeastern states, near cotton-farming areas. These 
states have ample power and labor to run the mills, 

Technical Advances. Until the late 1800°s, most 
cotton seeds were thrown away as waste. The value of 
cottonseed as a source of oil was recognized as early 
as the late 1700's. But there was no machinery to 
extract the oil. John Lineback of Salem, N.C., patented 
the first cottonsced-hulling machine in 1814. But prac- 
tical machinery to crush the seeds and produce oil and 
other products did not go into operation until the 
mid-1800’s. Today, about eight tenths of the cottonseed 
crop is crushed. Farmers use the rest for planting, as 
fertilizer, and as feed for livestock. 

Today, cotton must compete with the many synthetic 
fibers. To help in this competition, chemists have 
developed ways to improve cotton cloth. Chemicals 
applied to the cloth make it permanently crisp, wrinkle- 
resistant, waterproof, resistant to mildew, stronger, and 
more lustrous. More than one tenth of the cotton cloth 
is now treated in this way. 

Manufacturers may combine cotton fibers with wool, 
rayon, linen, and synthetic fibers to produce cloth with 
Special qualities; New weaves and chemical finishes 
hàve made it possible to produce textured cotton, 
cotton tweeds and suiting materials, silky cottons such 
às faille and chiffon, tufted cotton for rugs, and many 
other kinds of textiles. 

Economic Problems that face the American cotton 
farmer include competition from other countries, and 
competition with synthetic fibers. Protective tariffs and 
import quotas have sharply reduced the sale in the 
Jnited States of cotton grown in other countries (see 
Tarirr [Revenue and Protective Tariffs]). a 

Sharecroppers are a special economic problem in 
cotton growing in the United States. These farmers 
raise their crops on rented land. The price received 
for the cotton is divided between the sharecropper 
and the landowner. The sharecroppers income Б 
ed low. As a result, most sharecroppers ош 
dnd good medical care. Their living and educati 

ards rank among the lowest in the country. 
overnment loans have helped many sharecroppers 
uy their own land. See SHARECROPPERS. 

А Tie federal government aids cotton e UG 
О апз, However, these loans tend to raise e a 
on prices artificially. This makes it difficult 
Merican farmers to compete on the world market. 


COTTON 


Farmers help themselves by diversifying their crops 
That is, they grow several kinds of crops and do not 
depend on cotton alone for their income 

Scientific Classification. Cotton is in the mallow family ^ 
Malvaceae. Cotton makes up the genus Gossypium. There 
are about 20 species, but only 4 of them are cultivated 
American upland cotton is genus Gossypium, species 
hirsutum; Egyptian and sea-island cottons are G. barba- 
dense; and the Asiatic cottons аге G. herbarum and С. 
arboreum, Each of these four species includes several 
varieties, 
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COTTON, JOHN 


COTTON, JOHN (1584-1652 
greatly influenced the religious and political life of early 
New England. Religious 
persecution forced him to 
flee from England to 
America in 1633. He be- 
came the “teacher” at First 
Church in Boston. He op- 
posed Roger Williams’ idea 
of individual freedom of 
conscience (see WILLIAMS, 
Rocer). Born at Derby, 
England, and educated at 
Cambridge University, Cot- 
ton served as vicar of St. 
Botolph's Churchin Boston, 
England, from 1612 to 
1633. EARLE E. CAIRNS 

COTTON BELT. Scc Соттох (Cotton-Growing Re- 
gions). 

COTTON GIN is a machine invented in 1793 by Eli 
Whitney for separating cotton fiber from the seed. The 
cotton gin helped make cotton the chief crop of the 
southern United States. Before the invention of this 
machine, it took a person a full day to hand pick the 
sceds from a pound of cotton fiber. 

Modern gins use the same principle as the first 
machine. Harvested cotton is fed through a row of 
about 70 saws that make from 350 to 500 revolutions a 
minute. The saws have a 12-inch diameter, and are 
placed about $ of an inch apart. The teeth on the saws 
pull the cotton from the seeds. Ginning ribs between the 
saws prevent the seeds from passing through. Brushes or 
air jets remove the fiber on the teeth of the Saws. 

Hand-harvested cotton comes to the gin relatively 
clean. But machine-picked cotton contains much more 
leaf and stem trash. For this reason, the modern gin 


a Puritan clergyman, 


Brown Bros 


John Cotton 


The Cotton Gin Invented by Eli Whitney helped to shape 
he course of American history. In this model of the machine, the 
metal teeth used totear the cotton fibers away from the seed are 
visible on the cylinder toward the right. 


U.S. National Museum 


must use additional equipment to clean i 
1955, the United States Departm« T 
developed a precleaner extractor to remove 
trash before the actual ginning. Th 


much of this 


lachine con 


of a vertical column with four rows oi IWS, 
the other. As the saws rotate, they c 
grid bars that scrub off the trash 
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the cotton over 


*hes remove the 
cleaned cotton from the teeth of the Roy Bars 
See also COTTON; WurrNEv, Eri 
COTTON STATE. See ALABAMA (Agrie ulture) 
COTTONMOUTH is another name the water moc 


casin, a poisonous snake that lives її 
United States. See WATER MOCCASIN 
COTTONSEED OIL is an edible oi! used in salads and 
cooking or made into margarine and shorte ning. Manu- 
facturers remove the hulls from cottonseed ley steam 
the seeds and place them in hydraulic presses, which 
extract the oil. A ton of cottonseed provides about 310 
to 320 pounds of oil. The defatted seeds and hulls are 
used as food for livestock. See also Corron (Cotton 
Products); Оп. (Fixed); VEGETABLE Оп 
COTTONTAIL. See RABBIT. 
COTTONWOOD is a group of large, spreading, pop- 
lar trees that grow in the United States. These trees 
grow quickly and make good shade trees, but are short- 
lived. Early in spring, their small, greenish flowers 


е southeast 


The Wide-Spreading Cottonwood Tree grows in most 
parts of the United States. The tree thrives in moist soil, and often 
grows to a height of 100 feet or more along riverbanks. 

U.S. Forest Service 


Cottonwood Trees have 
long, drooping clusters of many 
small flowers. Male and fe- 
male flowers are on different 
trees. The tree gets its name 
from the cottony seeds, which 
float in oir. 


J. C. Allen and Son 


Cottonwood Leaves look 
clean and shiny all summer 
long. They are shaped like a 
triangle, and have wavy, 
toothed edges. 


L. W. Brownell 


droop in long clusters called catkins, and form masses of 
cottony seeds. The cottonwoods’ shiny green leaves are 
shaped like a triangle, and have wavy, toothed edges. 
The thick, dull gray bark splits into ridges and long 
furrows. Cottonwoods grow in moist soils, especially 
along rivers. 

The eastern cottonwood grows throughout the eastern 
regions of the United States. Black cottonwood, the tallest 
western broadleaf tree, grows along the Pacific Coast. 
The whitish or light brown wood of these trees is soft 
and weak. Manufacturers use it for boxes and crates, 
furniture, pulpwood, and excelsior. Cottonwood is the 
state tree of Kansas and Wyoming. 


Scientific Classification. Cottonwoods belong to the 
willow family, Salicaceae. The eastern cottonwood is genus 
Populus, species deltoides. The black cottonwood is P. 
trichocarpa. ELBERT L. LITTLE, JR. 

See also CATKIN; Lear (picture, Kinds of Leaves); 
POPLAR; TREE (color picture, Autumn Colors; picture, 
Tree Shapes). 

COTTRELL, FREDERICK GARDNER (1877-1948), an 
American chemist, invented the Cottrell Electrical Pre- 
cipitator in 1910. Using up to 100,000 volts, this ma- 
chine removes smoke and other impurities from big 
industrial smokestacks. Valuable by-products are re- 
covered, and clean air results. 7 i 

Cottrell also developed helium production for air- 
ships and became an expert on nitrogen fixation, ог 
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changing nitrogen in the air 


pounds. In 1912 he fo 


and endowed it with n 
of electrical precipitation. Ea 
new scientific research and the training of future x 
tists. Born in Oakland, Calif., € 


universities of California and Ber 


шие studied at the 


and received his 


Ph.D. from the University of Le ipzig 

COTYLEDON, кант LEF 
the first leaves that sprout from a seed. These 
are really part of the seed. When a seed begins to sprout 
the tiny stem and roots deve lop from differe 
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given to 


t tissues 


the seed. In its growth the sprouting seed uses up 
the food that was stored in it. The cotyledons, or s 
leaves, cling to the stem, develop green coloring matter 
and begin to manufacture food for the tiny plant 
through photosynthesis (see Рнотоѕухтикхих), As soon 
as the plant has grown to the point where it has other 
leaves, the cotyledons dry up and fall off. The cotyle- 
dons are usually thick and blunt 

There are two types of cotyledon formation in the 
seeds of flowering plants, or angiosperms. One type of 
seed has two cotyledons and is called a dicotyledon. A 
bean is a typical two-cotyledon seed, The rest of the 
seed, which consists of a tiny shoot (plumule) and the 
tiny root (hypocotyl), is tucked between the two coty- 
ledons. Reserve food is stored in the two cotyledons. If a 
bean is soaked in water, the skin can be peeled off, and 
the bean split into two parts. The two thick parts of the 
bean are the cotyledons, or seed leaves. 

The other kind of seed of flowering plants, a mono- 
cotyledon, has a single cotyledon next to the plumule 
and hypocotyl. Reserve food is stored outside the coty- 
ledon. A kernel of corn is a typical single-cotyledon 
seed. 

See also ANGIOSPERM; DICOTYLEDON; GERMINATION; 
SEED. 


CLARENCE J. HYLANDER 


The Cotyledon grows in two forms. The corn seedling, left, hos 
its shoots bunched together and is colled a single cotyledon. The 
bean seedling, right, has two distinct leaves and is known as a 
double cotyledon. 


BEAN SEEDLING, 
from a dicotyledon, 
has two seed leaves. 


CORN SEEDLING, 
from a monocot 
yledon,has one, 
seed leaf. 


COUBERTIN, PIERRE DE 


COUBERTIN, коо behr TAN, PIERRE DE (1862-1937), 
Baron Coupertin, a French sportsman, revived the 
Olympic Games in 1896. The games had not been held 
since the Roman Emperor Theodosius abolished them 
as a public nuisance in 392. Coubertin founded the 
International Olympic Committee in 1894, and served 
as its director until 1925. He was born in Paris. See 
also OLYMPIC GAMES. RICHARD G. HACKENBERG 

COUCH, SIR ARTHUR THOMAS QUILLER. See 
QuiLLER-CovcH, SIR ARTHUR THOMAS. 

COUGAR. See MOUNTAIN Lion. 

COUGH is a sudden, explosive expelling of air from 
the lungs. The air is forced out through the mouth, in 
contrast to sneezing in which the air comes through the 
nose (see SNEEZING). Coughing and sneezing are impor- 
tant body defenses, because they help rid the breathing 
channels of harmful irritants. But they can also spread 
infection or disease. 

When irritating substances enter any part of the re- 
spiratory system, a special set of nerves is stimulated. 
These nerves act to cause a short, deep intake of air. 
The glottis, or opening of the larynx, closes. This creates 
great air pressure in the lungs. Suddenly the glottis 
opens and the captured air rushes out in a blast, push- 
ing before it any foreign substance in its path. A person 
can make himself cough whenever he wants. But he 
finds it difficult to stop a cough that results from irritat- 
ing substances. ALBERT P. SELTZER 

COUGHLIN, KAWG lin, CHARLES EDWARD (1891- 

), an American Roman Catholic priest, became 
well-known before World War II for his political activi- 
ties. In radio addresses and his paper, Social Justice, he 
favored inflation and isolationism. His bishop reproved 
him for his activities. Born in Hamilton, Ont., he was 
assigned to the Shrine of the Little Flower at Royal 
Oak, Mich., in 1926. MATTHEW A, FITZSIMONS 

COULEE. See GRAND Courrk Dam; WASHINGTON 
(Land Regions). 

COULOMB, koo LAHM, is the unit that measures the 
quantity of electricity flowing past a section of an elec- 
tic circuit in one second when the current is one 
ampere, 

An electric current carrying one coulomb per second 
is called a current of one ampere. Ampere is the unit of 
Tate or strength of flow. The name coulomb was given to 
the unit to honor the French physicist Charles А. 
de Coulomb. E. R. WHITEHEAD 

See also AMPERE; ELECTRIC MEASUREMENT; FARAD. 

COULOMB, koo LAHM, CHARLES AUGUSTIN DE 
(1736-1806), а French scientist, inventor, and army 
engineer, made fundamental contributions in the fields 
of friction, electricity, and magnetism. He formulated 
Coulomb's Law, which states that the force between two 
electric or magnetic charges varies inversely as the 
Square of the distance between them. He invented a 
number of instruments for measuring magnetic and 
electric forces. He also published papers on friction in 
machinery. The unit for the quantity of electricity, the 
coulomb, was named in his honor. 

_ Coulomb was born in Angouléme. He was educated 
in Paris and entered the French Army. After nine years 
of army service in the West Indies, he devoted himself 
to scientific research, 
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ROBERT W. ABBETT 


COUMARIN. See ANTICOAGULANT. 
COUNCIL. Many councils of various types are 
in THE Wortp Book ENCYCLOPEDIA under the key 


(Forms of Local Government). 

COUNCIL BLUFFS, Iowa (pop. 51.361; alt. 990 ft.), 
has been a railroad center since President Lincoln fixed 
the eastern terminus of the Union Pacific Railroad there 
in 1863. The city stands along the Missouri River орро- 
site Omaha, Neb., in Pottawattamic County. For loca. 
tion, see Iowa (color map). Council Bluffs was at first 
a military post. Between 1846 and 1852 the tow п 
became an outfitting place for the wagon trains of the 
Mormon migration and the California gold rush. The 
city has become the principal trading center of south- 
western Iowa, serving the region partic ularly as a grain 
market. Council Bluffs has a council-manager form of 
government. WILLIAM J. PETERSEN 

COUNCIL GROVE, Kan. (pop. 2.664: alt. 1,235 ft), 
is a trading center on the Neosho River, about 120 
milés southwest of Kansas City. For location, see KAN- 
sas (color map). When the Santa Fe Trail crossed the 
river here, pioneers and Osage Indians held a council 
at a grove of trees. From this council arose the name 
Council Grove. The town was incorporated in 1858. It 
has a mayor-council government. WILLIAM Е, Zornow 

COUNCIL OF BLOOD. Sce Arva, DUKE ОЕ. 

COUNCIL OF ECONOMIC ADVISERS. Scc Economic 
ADVISERS, COUNCIL OF. 

COUNCIL OF FOREIGN MINISTERS. The foreign 
ministers of various nations sometimes conduct nego- 
tiations when mutual problems are considered too im- 
portant for routine diplomacy. They may meet to 
discuss questions of international politics, or they may 
make personal visits to the heads of other governments. 
Sometimes a meeting of foreign ministers precedes а 
top-level conference of government heads. The ministers 
may then work out an agenda for the heads of state. 

Many international organizations have special coun- 
cils of foreign ministers. These organizations include 
the Anzus Council, Arab League, Central Treaty Or- 
ganization, Council of Europe, Euratom, European 
Coal and Steel Community, European Economic 
Community, North Atlantic Treaty Organization, 
Organization of American States, Southeast Asia 
Treaty Organization, and Western European Union. 

Meetings between foreign ministers played an impor- 
tant role in international relations from the end of the 
Thirty Years’ War in 1648 until World War I. Since 
that time, meetings between the heads of governments, 
sometimes called “summit conferences,” have tende 
to overshadow the work of the foreign ministers. But the 
foreign minister is still one of the most important 
officials in any government. | 

COUNSELING. See VOCATIONAL GUIDANCE (Counsel 
ing; Vocational Guidance as a Profession); GUIDANCF- 

COUNSELOR. See LAWYER. [ 

COUNT is a title of honor going back to the days 0 
the Roman Empire. The Latin word comes means conr 
banion or follower, and was used to indicate the m. 
panions of the Roman proconsuls. From this came t 
Spanish title conde, and the French comte. Count came 
into the English language as a translation of foreign 
titles equal to the English carl. See also EARL. 


COUNTER REFORMATION was a movement in the 
Roman Catholic Church that took place between 1560 
and 1648. During this time, the Church reformed abuses 
within its own organization and tried to stamp out 
Protestantism. There had been many voices calling for 
disciplinary reforms even before the Protestant Refor- 
mation. But no general reform was accomplished before 
the Council of Trent was called in 1545. This Council 
continued with some interruptions until 1563. It clearly 
outlined and reaffirmed Roman Catholic doctrines. 

Much of the work accomplished during this period is 
to be credited to the Jesuits. They established Roman 
Catholic missions and made many advances in the re- 
ligious education of the people. Other movements to 
check the growth of Protestantism were accompanied by 
violence. The Thirty Years’ War was the result of the 
attempt to repress Protestantism in Germany. It ended 
with the Peace of Westphalia in 1648. 

Protestantism had only a feeble existence in Spain 
and Italy. The Counter Reformation was accompanied 
by the work of the Inquisition in those countries. All 
direct attempts to return England as a nation to Roman 
Catholicism had at last to be abandoned. Ешлох J. Sueen 

Related Articles in WorRLD Book include: 

Inquisition Roman Catholic Church 
Jesuit Thirty Years’ War 
Reformation Trent, Council of 

COUNTERFEITING, ХОТИМ ter fiht ing, is the produc- 
tion of any article in imitation of another, but especially 
the unlawful production of imitations of money. Print- 
ing and coining money is the function of a national 
government. One who counterfeits commits a crime 
against the government. 

Technically, counterfeiting is different from duplica- 
tion. Counterfeiting is the imitation of the coins in less 
valuable material. In duplication, coins of the same 
metallic value are made by unauthorized persons. In 
the United States, counterfeiters are tried in federal 
district courts. Prison sentences range from 5 to 20 
years, and fines from $5,000 to $10,000. Fren E. Іхвло 

See also Money (Printing Paper Money); SECRET 
SERVICE, UNITED STATES. 

COUNTERGLOW. See GEGENSCHEIN. 

COUNTERPOINT is the combination of several melo- 
dies at once. Music today is usually written with a single 
melody and supporting chords to accompany it. Coun- 
terpoint is written with several melodies that form 
chords when they are played together. Singing several 
popular songs together creates a quodlibet. Any har- 
monies in it are purely accidental, but the harmonies in 
counterpoint arc intentional. Counterpoint is also called 
polyphony, from the Greek words poly, or many, and 
phony, от voices. Contrapuntal music includes the canon 
and the round, such as “Three Blind Mice,” and the 
fugue, 

_ Counterpoint developed about 1100. Monks at that 
time sang organum, with several parts parallel to the 
melody of a plain chant. Later the separate voices were 
allowed to move in different directions and new 
styles of counterpoint developed. Counterpoint then 
reached high points in the 1500s, with the music of 
Giovanni Palestrina of Italy and William Byrd of 
England, and in the 1700’s, with the fugues of Johann 
Sebastian Bach. GRANT FLETCHER 


See also Canon; Fuaue; ROUND. 


COUNTY 


COUNTESS. See Ean. 

COUNTING. See Айтимктк: 

COUNTRY is a term that means any independent 
nation with a definite name and a precise geographic 
boundary. More than 120 countries are generally rec 
ognized as independent. The number has steadily in- 
creased since World War 11 as more colonies have be- 
come independent. In size, the countries of the world 
range from Vatican City, which covers 108.7 acres, to 
Russia, which spreads out over 8,650,140 square miles 
There are eight huge countries, cach with more than 
1,000,000 square miles, and about 30 large ones cover- 
ing from 100,000 to 1,000,000 square miles. ‘There are 
about 20 medium-sized countries with over 40,000 
square miles; about 20 that include between 3,000 and 
40,000 square miles; and several small ones covering 
less than 3,000 square miles. For lists of countries of the 
world, see the various continent articles, such as AFRICA 
(table, Countries); also УУок (color map). 

In a second meaning, the term country may refer to 
a region that is not necessarily a political unit and does 
not usually have exact boundaries. The Bluegrass Coun- 
try of Kentucky is an example of this meaning of 
country. Sec also Bounpary. 

COUNTRY CLUB provides golfing facilities and other 
services for its members. The name arose because a golf 
course requires a great deal of acreage. Аз a result, such 
clubs had to be established on the outskirts, or country- 
side, of a community. Most early country clubs were 
formed almost solely for golfing. 

The members themselves as a group own most coun- 
try clubs. Such clubs are known as private clubs, becausc 
only the members and their guests may use the facilities. 
They are not operated to make a profit. Semiprivate 
clubs have fewer restrictions on membership and guest 
privileges, and are conducted as profit-making busi- 
nesses. About 3,000 private country clubs operate in the 
United States. Most clubs have swimming pools, ten- 
nis courts, and dining rooms, in addition to golf courses. 

COUNTRY LIFE. See FARM LIFE. 

COUNTS, GEORGE SYLVESTER (1889- ), ап 
American educator and author, became а leading 
authority on education in Russia. He made several trips 
there to study schools. His books include The Education 
of Free Men ( 1941) and The Challenge of Soviet Education 
(1957). He taught at Yale, the University of Chicago, 
and Teachers College, Columbia University, from 1927 
to 1956. After World War II, he served on the United 
States Educational Commission to Japan. Counts was 
born near Baldwin City, Kans. JOHN S. BRUBACHER 

COUNTY is a division of local government. Almost 
all the states of the United States are divided into coun- 
ties. Louisiana has parishes that correspond to counties, 
and Alaska has boroughs. The form of county organiza- 
tion and the number and powers of county officers are 
set by the state, usually in its constitution. The state 
legislatures set the boundaries of the various counties. 
In some counties, where large cities occupy the entire 
county area, city and county governments are com- 
bined. Combined cities and counties include San 
Francisco and New York City. 

The number and size of counties vary from state to 
state and from region to region. The United States has 
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Ѕлмоы. N. Dicken 


COUNTY AGENT 


3,049 organized counties. Texas, with 254, has the 
largest number of counties. The number and type of 
county officers also varies with the state. County officers 
are usually elected for terms of from two to four years. 
They may include county commissioners or supervisors, 
sheriff, prosecuting attorney or district attorney, coro- 
ner, registrar of wills, recorder of deeds, clerk of courts, 
jury commissioner, controller or auditor, surveyor, 
engineer, and others. 

County officers usually administer county highways, 
elections, hospitals, and jails. They have charge of 
county relief systems. County revenues are raised 
chiefly by taxes on personal property and real estate. 
State governments remit certain allocations of state- 
collected taxes to counties. 

The word county comes from the French comte, which 
was derived from the Latin comitatus, meaning body of 
companions. The French county was the domain of a 
count. The English began to call their shires counties 
about 1400. The English colonists brought the county 
system with them to America. H. F. ALDERFER 


Related Articles in WoRLD Book include: 


Assessor County Home Agent 
Coroner District Attorney 
County Agent Sheriff 

County Government Shire 


COUNTY AGENT is a government official who ad- 
vises farmers on better ways to carry out their work. A 
county agent must possess a broad understanding of 
everything concerning agriculture. He helps both the 
individual farmer and the community as a whole. 

А county agent has a number of specific duties. He 
demonstrates improved farm and home practices. He 
informs the farmer of the most recent scientific facts and 
findings in research. The county agent studies and helps 
to solve marketing problems, and tries to obtain fair 
prices for farm products. He promotes educational pro- 
grams adapted to the needs of rural life. He teaches how 
to conserve the soil and other natural resources. The 
county agent organizes programs to teach young peo- 
ple the values of thrift and industry, and how to become 
good citizens. He trains local people to become leaders 
in community service. 

А person who wants to become a county agent should 
possess the degree of Bachelor of Science in Agriculture. 
He should be at least a college graduate with wide ex- 
perience in farming. Tuomas L. BEWICK 

See also AGRICULTURAL EDUCATION; Counry HOME 
AGENT; Four-H Crus. 

COUNTY GOVERNMENT administers state law in a 
local area. County governments receive their powers 
and institutions from the state. The state also estab- 
lishes the boundaries of a county. 

Most county governments have a decentralized ad- 
ministration, with no executive head. The main county 
institution is an elective board. In the Southern and 
Western states, this board is generally called a board of 
commissioners. It consists of two to seven members who 
are elected at large. In other states, especially in the 
Midwest, the governing body is usually called a board 
of supervisors. It has from 1 5 to 100 members who are 
elected from districts. 

The importance of county government varies with the 
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section of the country. The county is especially impor. 
tant in the South and West. It is unimportant їп New 
England, where the town is the center of local influence 
(see Town). In the Midwest and in the Middle Atl 
States, the county often shares authority with the 
ship (see TOWNSHIP). 

The county government serves many traditional func- 
tions. It may administer justice, assess and collect taxes, 
record official documents, and register voters. It may 
also administer licensing, roads, and public education. 
Some counties administer such functions as sewage dis- 
posal; maintenance of parks, airports, hospitals, libraries, 
and electricity and water service; an tivities concern- 
ing planning, zoning, forest-fire prevention, and farm 
and home demonstration. 


antic 
town- 


Of all forms of local government, the county has 
resisted change most strongly. But about 16 counties in 
various states have county managers, and a few coun- 


ties have consolidated. The cities of Baltimore and St. 
Louis have separated county from city government. In 
other cities, including San Francisco and Denver, the 
county and city governments have consolidated. Many 
experts advise administrative reorganization of counties 
to promote greater efficiency. Davi FELUMAN 

See also BOARD or SUPERVISORS; COUNTY. 

COUNTY HOME AGENT is a woman employed as a 
government official to advise members of rural com- 
munities on matters of homemaking and family welfare. 
She demonstrates and gives instruction in nutrition and 
in the preparation, preservation, and care of foods. She 
teaches both adults and young people how to manage a 
home, clothe the family, and care for children. She also 
gives advice on family relationships. Her assistance is 
available to all rural homes within the county. n 

Federal, state, апа county authorities cooperate in 
the employment of a home agent as they do in the case 
of a county agent. A district or state leader is in direct 
supervision of her work. The state leader and a county 
committee determine the program of work to be carried 
out each year by the home agent. She must send an- 
nual reports to State and Federal Extension Service. 

A prospective home agent should study home eco- 
nomics in a college or a university and graduate with a 
Bachelor of Science degree. At the least, she should 
have a college education and wide experience in home- 
making. ‘Thomas L. BEWICK 

See also AGRICULTURAL EDUCATION; COUNTY AGENT; 
Four-H Сив. 

COUPE. See AUTOMOBILE (Kinds of Cars). 

COUPE. See Buacv. 

COUPERIN, koo PRAN, FRANÇOIS (1668-1733). а 
French composer, musician, and teacher, won fame as 
a composer of sacred works and of music for the harps!- 
chord. The harpsichord was the most important key- 
board instrument of his time. He wrote a famous text- 
book, The Art of Playing the Harpsichord. He dedicated it 
in 1716 to the six-year-old King Louis XV of France. 

Johann Sebastian Bach, the famous composer, greatly 
admired Couperin. Bach arranged one of Couperin $ 
tios for the organ, and used some of the ideas expresse 
in Couperin’s book in teaching his eldest son. i 

Couperin was born in Paris, a member of a fam a 
which produced about a dozen excellent musicians. 
He studied music with his father, Charles. In 1685; d 
the age of 17, he won a competition for the highly 


The Stone Breakers by Gus- 
tave Courbet shows his concern 
with the realities of everyday 
life, Courbet used this realistic 
style in his most famous works, 


coveted post of organist to the king of France. Soon 
afterwards, he began teaching the royal children, and 
instructed the crown prince. Kart Се 
COUPLET, CUP let, is a rhyme of two lines. The heroic 
couplet is an English metrical form in iambic pentam- 
eter, used in sequence. 
A closed couplet emphasizes the rhyme, and completes 
a thought within two lines. For example: 
A perfect Judge will read each work of Wit 
With the same spirit that its author writ: 
Survey the Whole, nor seck slight faults to find 
Where nature moves, and rapture warms the mind... 


In an open couplet, clauses and sentences end anywhere, 
and the rhyme is not emphasized. For example: 

A thing of beauty is a joy forever: 

Its loveliness increases; it will never 

Pass into nothingness; but still will keep 

A bower quiet for us, and a sleep 

Full of sweet dreams, and health, and quiet breathing. 

John Dryden and Alexander Pope used the closed 
couplet brilliantly. Other poets used open couplets with 
great skill. They include Geoffrey Chaucer, George 
Chapman, and John Keats. 

A complete poem may be written as a couplet, as in: 

Here lies my wife: here, let her lie! 
Now she's at rest—and so am I. 

Less common forms include the short couplet, or four- 
stress lines; the Jong couplet, or six-stress lines; and cou- 
plets as a stanzaic form. CuaRLES W. COOPER 

See also METER; POETRY; RHYME. 

COUPON. See Bonp (picture); RATIONING. 

COURAGE is the ability to act effectively in the face 
of danger or difficulty. It involves both purpose and the 
knowledge of danger. The deep meaning of courage 15 
that a person can look straight at danger or hardship 
and not be turned aside by it from doing what he really 
wants to do and thinks he should do. 

A person who does a dangerous thing in response to 
à dare or in order to prove he is not afraid is called reck- 
less or foolhardy rather than courageous. А courageous 


‘The Art Institute of Chicago 


person takes chances for the sake of an important cause. 
Courage is often confused with absence of fear, But 
there can be no such thing as courage without fear. 

COURANTE. See Dancinc (The Renaissance) 

COURBET, коок BEH, GUSTAVE (1819-1877), a 
French painter, is famous for his efforts to develop 
realism in French painting during the 1800". He 
painted his early works, such as Man и ith the Leather 
Belt, in a romantic style (see PAINTING [In the 1800's]) 
But, in 1849, he exhibited Burial at Ornans and After 
Dinner at Ornans, both of which showed events of his 
day. These paintings, and others of untraditional 
“realist? subjects, such as The Stone Breakers, Young 
Ladies of the Village, and Young Ladies by the Seine, caused 
a scandal when they were exhibited. 

In 1855, Courbet organized his own exhibit when the 
Salon, the official group sponsoring public exhibitions 
of paintings, refused to let him display his work. Courbet 
painted the Studio for the show. He called the picture “a 
real allegory of seven years of my artistic life,” and 
painted himself surrounded by his friends and favorite 
subjects for painting. 

He was born Jean Désiré GUSTAVE COURBET at 
Ornans, France. In 1840, he moved to Paris, where he 
attended free drawing classes and copied paintings in 
the Louvre. He also worked briefly under several 
painters. Courbet became involved in the Commune of 
Paris in 1871 and was imprisoned for his activities (see 
Commune). He died in Switzerland. , Roverr GOLDWATER 

COURNAND, coor NAN, ANDRE FREDERIC (1895- 

), an American physician, shared the Nobel prize 
in physiology and medicine in 1956. Cournand, Dick- 
inson W. Richards, Jr., and Werner Forssmann won 
the award for the development of a research method 
called cardiac (heart) catheterization. Cournand was born 
in France and came to the United States in 1930. See 
also FORSSMANN, WERNER. 

COURSE-LINE COMPUTER. Sce AIRCRAFT ÍNSTRU- 
ments (Navigation Instruments). 

COURSE OF STUDY. See CURRICULUM. 
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1e System of Courts in the United States 


The decisions of administrative 
agencies usually are reviewed 
in the Courts of Appeals. 
Sometimes they are reviewed 
in District Courts. 


United States Dist: 
:DERAL 
OURTS 


Administrative Agencies 
such as the Federal Trade Commission 
and the Tax Court of the United States 


COURT is a government agency with the power to 
settle disputes between individuals or organizations. 
АП courts use officials called judges. Some courts have 
juries as well as judges. The administrative work of the 
court is done by the clerk of the court. Courts also may 
have marshals, sheriffs, and bailiffs, to assist in enforcing 
the decisions of the court, and in keeping order during 
proceedings before the court. 

The word court may also mean the place where 
judges and other persons regularly meet to settle legal 
disputes, or it may mean the gathering itself. 


How a Court Works 


To illustrate the workings of a British or American 
court, let us take an example of a dispute which the 
parties are unwilling to settle privately. 

Suppose that you fall on a flight of stairs after visiting 
a friend at his apartment. You have broken your leg 
and suffered bruises, and you believe the accident re- 
sulted from the carelessness of the owner of the apart- 
ment house. You or your lawyer will talk to the owner 
and try to work out a settlement without going to court. 
But many cases cannot be settled by private talks. Let 
us assume yours is not settled. 

If there were no courts, you would have to pay the 
costs of the accident, such as hospital bills, yourself, 
or use force to make the apartment house owner pay. 
But this is not always fair, and the government provides 
a court where you can tell your side of the dispute, and 
the owner can tell his. You will submit a written state- 
ment of your side of the event. This is called the 
complaint. Because you begin the lawsuit, you are called 
the plaintiff. The owner will be called the defendant, 


Lower Courts of the Land 


е . 
з е + ө e ° 
STATE a Ü 
JURTS - 
Justices of Magistrates’ Police, Traffic, 
the Peace Courts and Small Claims 


Courts 


In many states, a person has a choice between these 
lower courts and trial courts. Usually a case heard in 
the lowest courts cannot be appealed to higher courts, 


rict Courts 


United States 


Courts of Appeals 


APPEAL 


and the written report of his side of the story is called 
his answer. If he does not file an answer, he ordinarily 
will be considered at fault, and must pay you. By com- 
paring the two sides, the lawyers and the court can sec 
just where the difference of opinion lies. 

When the trial is held, you and t! 
evidence, either written or given by 
effort to show the truth in the case 
decides questions of fact, such as whe 
on the stairs was torn or loose. If bot 
judge alone may decide questions.o 
decides questions of law. 

After all the evidence is їп, the judge tells the jury 
about the rules of law in the case. Then the jury decides 
who wins. The jury's decision is called a verdict. The 
jury also decides how much money you are entitled to 
if you win the case. The court then gives a judgmeni 
embodying the verdict of the jury. If the court finds 
that the owner was careless, he will be ordered to pay 
you. But if the owner is not found at fault, you must 
bear the expense yourself. 
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System of Courts in the United States 


There are two systems of courts in the United States. 
One is maintained by the states, and the other by the 
federal government. The state courts began as courts 
of the American colonies. They became state courts 
when the colonies became states. The federal court 
system was provided for in the United States Con- 
stitution to interpret the Constitution, to settle disputes 
which go beyond the limits of one state, and to settle 
disputes among the various states. F 
Federal Courts. The Constitution provides that “the 
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judicial power of the United States shall be vested in 
one Supreme Court, and in such inferior courts as the 
Congress may from time to time ordain and establish” 
(Article ПІ. Section т). Federal courts handle cases 
involving the Constitution, federal laws, and cases in 
which the United States is a party. They also try cases 
between citizens of different states, cases in which 
other countries or their citizens are parties, and cases 
concerning ships at sea, called admiralty cases. 

The system of federal courts is governed by a statute 
called the Judicial Code. The trial court, where cases 
are first heard, is called the district court. The United 
States and its possessions have about go district courts. 
The courts in Guam, the Virgin Islands, and the 
Panama Canal Zone are known as territorial courts. 
District courts in Puerto Rico are called courts of the 
United States, The courts of appeals rank above the dis- 
trict courts. One appellate court is located in cach of 
the 11 judicial circuits into which the country has been 
divided. The highest federal court is the Supreme Court 
of the United States. 

Cases tried in the federal courts usually are heard 
first in district courts, but there are special types of 
cases in which higher courts may have original jurisdic- 
tion. When federal cases are appealed, they usually go 
from the district court to a court of appeals. On rare 
occasions. they may go directly to the Supreme Court. 
In addition to reviewing trials in the district courts, the 
courts of appeals also review orders issued by adminis- 
trative agencies such as the Securities and Exchange 
Commission and the Federal Trade Commission. Cases 
from state supreme courts also may go to the Supreme 
Court if some question of federal law is involved. 
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a person may choose to have his case 
courts, or in state trial courts. If he choc 
courts, he usually gives up his right to 
courts, municipal courts, and other state 
are usually next higher. In many stat 
intermediate court of appeals above 

district courts. Appellate courts usua 
decisions of state administrative agencit 
court in a state is usually called a supren 


Other Court Systems 


France and many of the nations of 
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COURT 


judges. The rules for admitting evidence are very broad, 
and no person can refuse to testify on the grounds that 
he may incriminate himself. 

Both France and West Germany allow citizens to sue 
their governments for damages. Great Britain did not 
make this provision until 1947. Courts in West Germany 
are a mixture of German forms and English and Ameri- 
can ideas. In East Germany, the Communists have used 
the courts as tools to increase their power. Courts in 
many European countries cannot declare an act of the 
legislature unconstitutional. 

The courts of Canada include the Supreme Court, 
the Exchequer Court, and the provincial courts. The 
governor-general appoints all judges of these courts. 


International Courts 


International courts differ in two ways from the 
courts within a country. First, nations, and not private 
citizens or corporations alone, come to an international 
court for justice. Second, no nation is forced to make 
use of international courts, or to abide by their decisions. 
But many persons believe international courts should 
have the power to enforce their decisions. 

The Permanent Court of Arbitration was set up by 
The Hague Peace Conferences of 1899 and 1907. It 
consists of a group of experts on international law. When 
a problem arises in which arbitration is needed, five 
judges are selected from this group to act as arbitrators. 
The International Court of Justice now is a part of the 
United Nations. It meets at the Hague to settle any 
disputes brought before it. See INTERNATIONAL COURT 
OF JUSTICE; INTERNATIONAL LAW. 


History of Courts 


The structure of the court systems of the United 
States and Canada is based in general on that of Eng- 
land. The earliest English courts were local ones. They 
were organized in villages, manors, and counties. Their 
origins go back beyond any recorded history. 

During the тооо?з and the ттоо?з in England, the 
king and a group of officials and noblemen traveled 
about the country, holding court. The officials who 
followed the king were called his court. The king was 
regarded as the source of justice, but he himself could 
not handle all the cases that were brought to him. 
Instead, he appointed some of the officers who ac- 
companied him to hear cases and administer justice for 
him. These men were the early judges. Separate church 
courts handled cases involving members of the clergy 
and religious matters. See Canon Law. 

In the 1200's a system of central courts became es- 
tablished in England. The king sent judges out into 
the country at regular intervals to hold court. The 
people recognized these as the king’s courts, even 
though the king himself was not present. The earliest 
of the king’s courts was the Court of the Exchequer, which 
collected the king’s revenues. Next the Court of Common 
Pleas was set up. But at all times, cases were heard before 
the king himself, or, in Latin, coram rege. The king had 
advisers to help him decide these cases. Out of this 
grew the Court of King’s Bench. The greatest court was 
Parliament, which is still known in Great Britain as the 
High Court of Parliament, The highest tribunal in Great 
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Britain today is a committee of the House of Lords. 
Ranking below it are the Court of Appeal, High Coun 
of Justice, and the county and borough courts, 

The courts of the Exchequer, Common Pleas, and 
King’s Bench continued in Great Britain until 1873, 
when they were consolidated in the High Court of 
Justice. The Court of Appeal was set up as an inter. 
mediate appellate court between the High Court and 
the House of Lords. 

In America, provincial courts were set up in all 13 
colonies. After the Revolutionary War, each state set 
up a court system modeled after the British courts, 

Erwin N. GRISWOLD. Critically reviewed by WILLIAM О, Dovoras 


Related Articles. See the Government section of the 
various state, province, and country articles, such as 
CALIFORNIA (Government). See also CANADA, GOVERN- 
MENT OF; UNITED STATES, GOVERNMENT OF. See also the 
following articles: 


Courts 
Appellate Court International Court of 
Court-Martial Justice 
Court of Appeals Juvenile Court 
Court of Claims Parlement 


Court of Common Pleas Parliament (House of Lords) 
Court of Domestic Relations Supreme Court of the 
Court of Military Appeals United States 

District Court 


OFFICERS 
Bailiff Justice of the Public 
Chief Justice Peace Defender 
District Attorney Lawyer Puisne 
Judge Marshal Receiver 
Jury and Trial by Jury Notary Public Sheriff 
PROCEDURES AND Wzrrs 
Affidavit Equity Inquest Subpoena 
Appeal Evidence Judgment Suit 
Arraignment Fine Mandamus Summons 
Attachment Forfeiture Oath Venire 
Bail Garnishment Petition Warrant 
Brief Habeas Corpus Quo Warranto Witness 
Demurrer Indictment Sentence Writ 
Deposition Injunction 
UNCLASSIFIED 
Crime Law Enforcement 
Justice, Department of Star Chamber 


Kangaroo Court United States Constitution 


Law 

COURT, in sports, is a flat, smooth surface for playing 
games. It is made of dirt, wood, cement, or other 
material, and usually has marked boundaries. Sports 
played in courts include racket games. handball, and 
basketball. 

COURT, INNS OF. See Inns or COURT. К 

COURT-MARTIAL is a military court which tries of- 
fenses against the rules of the armed forces. At one ume 
in the United States, the code of justice used in the 
courts of the army and air force differed from ion 
used in navy courts. But with the unification of the 
armed services, a Uniform Code of Military Justice 
went into effect on May 31, 1951. This code соге. 
and revised the rules and regulations of the different 
services. No matter what branch of the service the e 
cused may belong to, the court procedure is the em 

There are three types of courts-martial. A ae 
court-martial may try any cases subject to the m. - 
code and may impose any prescribed punishment Я 
cluding the death sentence. A special court-martial mi à 
try cases involving noncapital offenses made punisha 


Black Star 


Ata United States Army Court-Martial the president of 
the court reads its decision to the accused soldier and his lawyers. 


by the code. A swimary court-martial has jurisdiction to 
try and sentence persons guilty of the more minor 
military offenses described by the code. 

A serviceman who commits a serious offense comes 
up for a pretrial investigation of the charges against him. 
If the investigation shows that it is warranted, a court- 
martial is assembled. In a serious offense, the accused 
can be represented by cither civilian or military officer- 
lawyers. All charges are automatically reviewed by 
trained legal staffs after the trial. Serious charges can be 
appealed to the Court of Military Appeals, which is 
composed of three civilian judges appointed by the 
President (see COURT or MILITARY APPEALS). 

Officer-lawyers on duty at a court-martial must be 
certified by the Judge Advocate General of their branch 
of the service in order to act as defense and trial coun- 
sels, Only fully qualified persons are allowed to act as 
“law officers.” A law officer at a general court-martial 
is similar to the judge in a civil court. Enlisted men may 
request to have one third of their trial courts composed 
of other enlisted nen. Jons W. Wave 

See also Untrorm CODE or MILITARY JUSTICE. 

4 COURT OF APPEALS isa high federal or state court. 

The U.S. Court of Appeals ranks next to the Supreme 
Court of the United States as a reviewing authority. 
Several states also have courts of appeals. 

The U.S. Court of Appeals hears most appeals from 
district courts and. federal administrative agencies. It 
also reviews the decisions of some agencies. In some 
cases, the party who feels himself wronged has a right 
to appeal directly to the Supreme Court of the United 
States. In a few cases, the parties have a right to ask the 
Supreme Court to review a decision of a court of appeals. 


ү Court of Appeals divides its work into 10 judicial circuits. 
star indicates the District of Columbia Circuit. 


COURT OF MILITARY APPEALS 


But in most cases, the Supreme Court only reviews cases 
that present an important question of law 

In the early days in the United States, federal judges 
traveled from Place to place to try cases and io hear 
appeals. The route which was assigned to the court was 
called the circuit. Today the circuits are geographical 
areas, Each circuit has one court of appeals 

The circuits are numbered one through ten. The elev- 
enth circuit covers only the District of Columbia. The 
First Circuit includes Puerto Rico, the Third includes 
the Virgin Islands, the Fifth includes the Panama 
Canal Zone, and the Ninth includes Alaska and Hawaii 
The judges of the First, Fifth, and Ninth Circuits travel 
to these places to hear cases. 

Only three judges ordinarily sit to decide each case, 
although more than three judges are assigned to some 
circuits. A justice of the Supreme Court is assigned to 
each circuit as the Circuit Justice. In early times, he often 
helped decide cases at the court of appeals level, but 
now he rarely does this. The Chief Judge has a position 
on the court of appeals like that of the Chief Justice of 
the Supreme Court. He assigns tasks to the other judges. 

ERwin N. GRISWOLD. Criticatly reviewed by William О, Dovoras 

See also Circurr Riper; Courr (Federal Courts); 
DISTRICT Court; Supreme Court or THE UNITED STATES. 

COURT OF CHANCERY. See Equrry. 

COURT OF CLAIMS is a special court which settles 
claims against a state or government. Congress created 
the United States Court of Claims in 1855. The court 
has a chief justice and four judges appointed by the 
President. Usually no one can sue the U.S. government 
without its consent. But the government agreed to be 
sued on certain claims when this court was established. 
Congress appropriates money to рау for judgments of 
this court. See also CLAIM. 

COURT OF COMMON PLEAS was a court in England 
in which civil cases were heard. The courts were prob- 
ably first set up in the 12007. Cases brought by common 
citizens were called common pleas. This distinguished 
them from cases brought by the government, which 
were called pleas of the crown. The Court of Common 
Pleas was abolished in 1875, and its duties were assigned 
to the High Court of Justice. EwiN N. Griswoto 

COURT OF DOMESTIC RELATIONS is a special court 
which deals with problems of the family. Its procedure is 
Jess formal than that of most courts and is often much 
like that of a court of equity, although it may also have 
the powers of a criminal court in some cases. The mat- 
ters handled by the court differ from place to place but 
may include action for divorce, nonsupport of wife or 
child, adoption, guardianship, and crimes against chil- 
dren. Sometimes the court handles cases dealing with 
neglected or delinquent children. Jons W. WADE 

See also Egurrv; JUVENILE COURT. 

COURT OF EQUITY. See Eourry. 

COURT OF LIONS. See ALHAMBRA. one 

COURT OF MILITARY APPEALS is a civilian court of 
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EnwiN №. Симо» 


COURT PLASTER 


COURT PLASTER is thin silk treated with a solution of 


isinglass, alcohol, glycerin, and water. At one time it 
was used to cover skin cuts and blemishes. Now, cos- 
metics or sterile adhesive bandages are used. The term 
comes from the old custom of ladies at court wearing 
specks of black plaster on the face. — Avsris Epwarp Surra 

COURT REPORTER is a stenographer who records the 
testimony given at a trial or other legal proceeding. He 
records every word spoken except discussions that the 
judge or attorneys indicate should be “off the record." 
If testimony is given that may not be admitted as evi- 
dence, the judge can instruct the court reporter to 
"strike that from the record." Court reporters take notes 
in shorthand or on a machine, and later transfer them 
to à typewritten record. Newspaper reporters who cover 
court news are often called court reporters. 

COURTESY. See ETIQUETTE. 

COURTING STICK. See COLONIAL Lire IN AMERICA 
(Family Life). 

COURTOIS, коок 1 WAH, BERNARD (1777-1838), a 
French chemist, discovered the element iodine in 1811. 
Courtois obtained heavy violet vapors by adding strong 
sulfuric acid to the ashes of seaweed. The vapors con- 
densed to form black crystals. Sir Humphry Davy 
named the element iodine. 

Courtois was born in Dijon, France. He studied at 
the Ecole Polytechnique. PAUL R. Frey 

COURTSHIP OF MILES STANDISH is a long narrative 
poem by Henry Wadsworth Longfellow about the Pil- 
grims of Plymouth Colony, It tells how Captain Miles 
Standish courted Priscilla Mullens, “the Mayflower of 
Plymouth.” Standish lacked the courage to ask Priscilla 
to marry him, though in battle he feared nothing. He 
persuaded his friend, the young and handsome John 


Priscilla Mullens Listens to John Alden while he pleads 
the cause of his friend, Captain Miles Standish. Because she 
knew John Alden also loved her, she is said to have asked him, 
“Why don't you speak for yourself, John?" 


Alden, to tell her of his offer. John himself lover 
Priscilla. But he was a loyal friend of the ‹ aptain, so he 
carried out the mission. 

The story is based on tradition rather than knowr 
facts. One of the descendants of John Alden published 
a prose version (1812-1814). This version tells that Johr 
soon visited Priscilla again on his own behalf, and that 
later they were married. Standish was sı 1pposed never to 
have forgiven his friend. But the р 
went to fight the Indians, and ret 


n relates that he 


1 on the wedding 


day to wish the bride joy. NORMAN Forster 

See also ALDEN (John); Prymouri Cot ONY; STAND- 
ISH, MILES. 

COUSIN is a person outside your immediate family 
related to you by blood and descended from the sam 
ancestor. The chart shows how cousins are related 

Thomas 


BROTHERS AND SISTER John Robert Mary 


FIRST COUSINS Frank William Peter 


SECOND COUSINS Joan George Agnes 


I 
THIRD COUSINS Henry Stuart David 


First cousins are children of brothers and sisters, so Frank, 
William, and Peter are first cousins to cach other. Sec- 
ond cousins are children of first cousins, so Joan, George, 
and Agnes are second cousins, and so on. A first cousin 
once removed is the child of your first cousin, so George 
and Agnes are Frank’s first cousins once removed. 
Henry and Stuart are Peter's first cousins twice removed, 
and so on. 

See also FauıLy (Family Relationships). 

COUSIN, VICTOR (1792-1867), a French philosopher. 
did significant work in the history of philosophy. He 
introduced С. W. F. Hegel to the French, translated 
Plato, and edited René Descartes and Blaise Pascal, two 
French philosophers. Above all, Cousin tried to combine 
the thought of David Hume and Sir William Hamilton 
with the philosophies of Immanuel Kant and Hegel. 
Cousin was born in Paris. He taught at the Ecole 
Normale and at the Sorbonne. WALTER KAUFMANN 

COUSTEAU, koo STOE, JACQUES-YVES, zhahk iwz 
(1910- ), a French underseas explorer, helped invent 
the Aqua-Lung, which enables a person to breathe 
under water. Cousteau and his crew explored the ocean 
depths, using Aqua-Lungs and watertight mou 
cameras. He described his experi ; in his book The 
Silent World. Cousteau salvaged o from many 
sunken ships. While working on a С vessel that 
sank about 230 в.с., he used underwater television (0 
maintain contact between divers in the water and Sera 
tists aboard ship. He was among the first to use the 
bathyscaphe, which enabled him to make observation’ 
two miles below the surface (see ВАТНҮХСАРНЕ). He was 
born at St.-André-de-Cubzac, France. Frank Соору?" 


cousy, ROBERT. Sce BASKETBALL (Famous Basket- 
all Players and Coaches). | 
` COUVADE. Scc FamiLy (The Couvade). 

COUZENS, JAMES. See MICHIGAN (Famous Michi- 
ginites). 

“COVARRUBIAS, кон vahr ROO vyahs, MIGUEL, mee 

SHEL (1904-1957). а Mexican painter, became inter- 
ationally known for his caricatures of famous persons. 
His pain:ings of Negro, Mexican, and Balinese types 
evealed a keen aj ation of the characteristics of 
peoples of various lands, and are documents in ethnol- 
ey and anthropology, as well as іп art. His map murals 

Pacific regions in the San Francisco World's Fair of 

039-1940 became famous. 

Covarrubias’ works include The Prince of Wales and 
Other Famous Americans (caricatures, 1925), Negro Draw- 
igs(1927), The Island of Bali (1937), Mexico South (1946), 
and Indian Art of. Mexico and Central America (1957). 

Covarrubias was born in Mexico City, and was largely 
vif-taught as an artist. Norman Rice 

COVENANT, ARK OF THE. See Ark. 

COVENANTERS, AUV uh nun turz, was the name 
given to members of a religious group in Scotland. They 
bound themselves by a series of agreements, or cove- 
nants, to uphold the Presbyterian faith. The most impor- 
tant of the early covenants was drawn up in 1580. At 
this ime, Roman Catholics were making a serious effort 
to regain Scotland for their church. The National Cove- 
nant of 1638 was a revival of this agreement. It was 
adopted and signed at Edinburgh as a result of the 
corts of King Charles I and Archbishop Laud to force 
the Scots to accept English forms of worship. 

The Solemn League and Covenant of 1643 was practi- 
cally a treaty between England and Scotland. It was 
signed by the General Assembly of the Church of Scot- 
land and by the commissioners of the English Parlia- 
ment. It established the Presbyterian Church in Eng- 
land, Scotland, ! Ireland. Charles II later rejected 

th of these covenants. W. M. SOUTHGATE 

See also PRESBYTERIANS. 

COVENTRY, KAHV un trih (pop. 272,600), is the cen- 
tet of the automobile industry in England. It lies in 
Warwickshire, in the Midlands District, and appears 
iequently in old legends. For location, see GREAT BRIT- 
AN (color map). Lady Godiva and her husband are 
supposed to have founded a Benedictine monastery here 
on the ruins of a convent built in the 800's and de- 
stoyed by the Danes in 1016. Coventry once had many 
uildings of historic interest, including three churches 
whose spires could be seen for miles around. During 
World War II, most of the center of the city was de- 
Sroyed by a single German air raid on the night of 
November 14-15, 1940. Francis Н, HERRICK 

COVERDALE, MILES (14882-1568), a bishop of Exeter, 
England, became famous for his English translation of 
the Bible in 1535. He used Tyndale’s English version of 
E Testament and the Old Testament through 
“"tonicles, He translated other portions from the Latin 
D fom Martin Luther's German translation. Cover 
a p^ helped produce the Bible of od d 
Y 4 ible, and edited Cranmer's Bible. He was born © 

Orkshire, and educated at Cambridge. бкоков L: MOSSE 

See also Biere (The Bible in Modern Tongues). 
COVERED BRIDGE. Sce New BRUNSWICK (Interest- 


ing Plac, zt се ick). 
8 Places to V isit; color map; Historic New Brunswick 


Ван by Miguel € 
1937 Alfred A 


Miguel Covarrubias painted in flat, decorative, almost poster 
like patterns in the illustrations for his book, The Island of Boli. 
He also created delightful, witty caricatures. 


Coventry Cathedral, built in the 1300's, wos leveled by 
German bombs in a dusk-to-dawn raid in November, 1940. Only 
the tower and a few walls remained standing after the raid. The 
new cathedral, in striking modern design, rises near the gutted 
ruins of the old one, which is preserved as о memorial, 


COVERED WAGON 


COVERED WAGON. See Conesroca WAGON; Pio- 
NEER Lire (Overland Travel; Covered Wagon). 

COVERT, KUV ert, is a cloth woven with raised lines 
that run diagonally across the surface of the fabric. 
The yarns of covert cloth are often woven in white and 
in color to give it a speckled appearance, Cotton covert, 
35 inches wide, is used to make suits, trousers, and play 
clothes. Wool covert, 54 inches wide, is used in making 
such items of wearing apparel as coats, suits, riding 
habits, and raincoats, 

COVINGTON, Ky. (pop. 60,376; alt. 515 ft.), an 
industrial center, is the third-largest city in the state. 
It lies at the junction of the Ohio and Licking rivers, 
across the Ohio River from Cincinnati, Ohio. For 
location, see Kentucky (color map). This area is often 
called the Gateway to the South, because of the great 
quantity of goods entering the South through Coving- 
ton. 

Covington's most important manufactures include 
iron and steel products, machine tools, packaging ma- 
chines, electric equipment, time locks, parking meters, 
paper products, bags, asphalt, lithograph and art prod- 
ucts, and lumber products. Other important industries 
include meat packing, brewing, distilling, and fruit 
packing. Covington has one of the world's largest X-ray 
equipment laboratories. 

Greater Cincinnati airport lies outside Covington. 
Three railroads, Ohio River barge lines, and highways 
also serve the city. 

Covington was incorporated in 1815, and named after 
General Leonard Covington, a hero of the War of 1812. 
St. Mary's Cathedral, one of the finest examples of 
ecclesiastical Gothic architecture in the Middle West, 
stands here. Covington has a council-manager govern- 
ment and is the seat of Kenton County. ‘Tuomas D. CLARK 

COW is a female adult animal of the bovine group. 
The term cow is also used for the female of other mam- 
mals, including moose, bison, and seals. Cows, bulls, 
and steers are called cattle (see CATTLE). 

COW PARSNIP is a large, coarse plant which belongs 
to the parsley family. It grows from 4 to 8 feet high. 
The cow parsnip has large, hairy leaves. Its small white 
flowers grow in huge clusters. The plant becomes a 
troublesome weed when it is allowed to grow in damp 
soil near water. The cow parsnip may be eaten in place 
of celery, but is usually used as fodder. In some parts of 
Siberia, the stalks are used to make a liquor. 


Scientific Classification. 
The cow parsnip belongs to 
the family Umbelliferae. It is 
classified as genus Heracleum, 
species maximum. 

HAROLD NORMAN MOLDENKE 


COW WAR. See Minne- 
sora (The Early 19007). 

COWARD, NOEL (1899- 

) gained distinction 

as ап actor, playwright, 

director, and composer for 

the stage and motion pic- 

tures. He became best 

known for his sparkling 

dialogue in such comedies 


Noel Coward 
Larry Fried, Pix 
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as Hay Fever (1925), Private Lives (1930), 
(1935), and Blithe Spirit (1941). His songs include 
“Some Day ГЇЇ Find You” and “ГЇЇ See You Again,” 
He has written two autobiographical books, Preseng 
Indicative (1937) and Future Indefinite (1954). His now] 
Pomp and Circumstance appeared in 1960. 

Coward was born in Teddington, England. His first 
success as a writer came with The | vortex in 1924. His 
acting and singing were limited mainly to the leading 
roles in his own plays and revues. RICHARD Moooy 

COWBIRD is a migratory North American bird of the 
blackbird family. It makes its hom 
far north as southern Canada. Iis 
brown-headed cowbird. . 

Cowbirds lay their eggs in the nests of other birds 
and leave the youngsters for the foster parents to raise. 
The female cowbird chooses a nest that belongs to some 
small bird, and usually lays only one egg in it while the 
other birds are away. Then she flies off and does not 
return. The young cowbird is much larger than the 
other young birds in the nest, and generally grabs most 
of the food. As a result, the other youngsters sometimes 
starve. The foster parents do not seem to realize that 
they are raising an outsider. But if the egg is discovered, 
especially when placed in the nest of a yellow warbler, the 
other bird covers it and builds another nest on top of the 
old one. Cowbird eggs are white with brownish specks. 

The male cowbird is about 8 inches long, and is seen 
more often than the smaller female. It has shining 
black feathers and a brown head. The female has a dull, 
brownish-gray color. Cowbirds feed on insects, worms, 
seeds, and berries. The cowbird’s call is a shrill, grating 
whistle, sometimes followed by a few sharp notes. 
Classification. The brown-headed cowbird 
the family Icteridae. It is genus Molothrus, 
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See also Вікр (Foster Parents in ihe Bird World; 
picture, Bird Nests). 


The Cowbird lays its eggs in other birds’ nests, then lets the 


foster parents hatch them and feed and care for the young. 
Allan D. Cruickshank, N.A:S. 


COWBOY 


Ewing Galloway 
The American Cowboy has always been a symbol 
of the strength and vigor of the colorful "Wild West." 


COWBOY. Men who take care of large herds of cattle 
are called cowboys or cowhands. American cowboys 
gained fame in the days of the western frontier. The 
dangerous lives they led, the sad songs they sang, and 
the colorful vocabulary they used have all become a part 
of American folklore. 

Cowboys are known by various other names. Early 
cowboys were called cowpokes or cowpunchers, because 
they used sticks to poke cattle onto loading ramps. 
Wranglers are cowboys who look after the horses on a 
ranch. Mexicans call a cowboy a vaquero, and this name 
has become buckaroo in English. The South American 
name for cowboy is gaucho. Many cowboys today prefer 
to be called cowhands, because they are hired hands, or 
workers, who tend cows. Cowboys usually call all cattle 
cows, regardless of whether the animals are young or old, 
steers or cows. 

Western cowboys became important in the late 1860's 
after the Civil War. They worked on ranches in Texas, 
Montana, and other Western States. They spent long, 
hard weeks driving cattle from the ranches to railroad 
towns where the cattle were shipped east. Many cowboy 
Songs and tales originated on these “long drives” along 
Western trails, 


There have probably never been more 
But t 


work, and their part in | 


100,000 cowboys y jobs 


g the West have giv 


cowboys an importance far beyond their numbers 


For a description of cowboy life today, see КАхсыхо 
A Cowboy's Equipment 

A His Horse was а cowboy's most precious possession in 
frontier days. It was his only means of transportation 
On the trails, a sure-footed horse might mean the differ- 
ence between life and death for а cowhand. If a herd 
stampeded, the cowboy depended on his horse to help 
head the cattle, or keep them under control. A horse was 
so valuable that a cowboy might give all the water in 
his canteen to his horse, even if it meant that he him- 
self had to go thirsty 

All cowboys had to be good horsemen, because they 
actually “lived in the saddle." Cowhands must still be 
able to ride well. Almost every cowboy owned a horse of 
his own, and possibly a spare опе. But, on the ranch, he 
might have about six horses for his own use. These 
horses belonged to the ranch owner, who assigned them 
to the cowboys. No cowboy was allowed to ride a horse 
assigned to another man. А day on the trail might in- 
volve so much work that a horse often needed several 
days to recover. Most cowboys saved their best horses for 
night work, because neither horse nor rider could afford 
to make mistakes in the darkness. 

A horse wrangler kept ranch horses together, He made 
sure that the right horse was ready when a cowboy 
needed it. Cowboys on a ranch sometimes held horse 
roundups to count their horses. At one time or another, 
most cowboys took turns at breaking, or taming, wild 
horses. But younger cowboys usually did most of the 
breaking. Montana cowboys were known as the best 
“bronc busters.” 

Cowhands still use heavier and larger equipment than 
horsemen in the East. A Western saddle is large and 
roomy. It has a sturdy pommel, or horn, that the cowboy 
can lash his rope to or hold on to when necessary. The 
canticle, or back of the saddle, curves up to give the rider 
better support. A cowhand can even take short naps in 
his saddle without fear of falling off. He can also use his 
saddle as a pillow when he stretches on the ground. 
See SADDLE. 

The early Spanish explorers brought the horse to 
North America. Some of their horses broke loose and ran 
wild on the western plains. Gradually, the Indians cap- 
tured horses and learned to use them for their fast 
hit-and-run attacks on each other and on white men, 
Mexican vaqueros began to tend cattle from horseback. 
When the American cowboy came along, he learned to 
use the horse as an aid both in fighting and in handling 
cattle. Wild horses usually ran in packs, like wolves, 
ready to be taken by anyone smart enough and fast 
enough to catch and tame them. The earliest horse used 
was the mustang, which originally came from Arabia. 
Mustangs were smaller than average horses, but had 
greater endurance. They also had what the cowboys 
called “cow sense” in directing and searching out the 
cattle. See Horse (color pictures). 

His Clothing evolved from practical needs, and has 
changed little since early days. The cowboy started 
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WORKING COWBOY 


‚ Belden 
Union Pacifie 
A Good Horse and a Strong Rope The Cowboy’s Equipment, below, includes 
have long been regarded as the two boots and chaps, to protect his legs and feet, 
things a cowboy must have for his work. and spurs and quirt, to control his horse. 


Saddles represent a major investment, and each cowhand picks 

his with great care, The hands no longer "live in the saddle," 

but they still need strong, well-made saddles and harnesses, 
E 


wearing his trousers tight because he did not want loose 
cloth flapping or catching brush as he chased cattle. 
His trousers are still called Levr’s (see Levrs). He began 
Wearing leather chaps to keep thorns and branches from 
tearing his trousers, and to protect his legs from rubbing 
during the long hours in the saddle. His broad-brimmed 
sombrero, or hat, was designed to keep the sun and wind 
out of his eyes, and to have enough brim to catch water 
in the rain. The hat’s deep crown helped keep it on the 
cowboy’s head when he rode madly after a stampeding 
herd. Ít could also be used as a bucket, A sombrero 
was made large enough and sturdy enough to serve as a 
sort of whip. The cowboy could wave it to direct a surg- 
ing herd of cattle, to urge his horse on, OF to send signal 


A Ranch Outfit of the О 
West, left, идеа h 
drawn wogom ond strings of 
saddle horses for the co 
on the ronge. The hor 
rode fence 
in the barbed wire, below, To 


boys 


often 


repairing breaks 


day's hands often ride herd on 
their cattle from o jeep, bottom 


Look Magazine 


messages to his companions a couple of hills away. 

The cowboy’s high-heeled boots also began for prac- 
tical reasons. The heel gave him a hold in the stirrup. 
The length of the boot supported his ankles and pro- 
vided warmth. A cowboy's neckerchief or bandana 
could be pulled over his face as a filter against dust. 

An early cowboy's equipment always included a 
knife and a gun. The knife rved a variety of purposes, 
from mending bridles to spearir 
food. The pistol was usually a 
a seven-inch barrel (see REVOLVER). The cowboy used it 
to frighten cattle and make them move, and to defend 
the herd from bandits. Some cowboys carried Win- 
chester rifles. The rifles had better range and accuracy, 
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ng a piece of hot chuck, or 
Colt revolver with about 


Diek" Whittington 


but were bulkier and less handy. The knife is still useful, 
and, in wilder areas, cowhands still Carry guns. 

His Rope was an early cowboy's most important tool. 
He used it to catch cattle, to hold his horse, to pull his 
wagons across muddy rivers and Swamps, to tie his 
packs in place, and to kill snakes. As Ramon 


dams 
said in his book Western Words, the cowboy “does every- 
thing with his rope except eat with it.” 

Early ropes were made of horsehair, grass, or henne- 
quin. Most ropes today are made of nylon. A rope may 
be from 30 to 70 feet long. It has a small honda knot, or 
fixed loop, at one end. The cowboy passes the other end 
of the rope through this knot to form a loop. Then he 
can pull the rope tight or slack it off after he has caught 
an animal. Cowboys in the Southwest use the word 
lariat (from the Spanish /a reata, meaning the rope). 
Pacific Coast cowboys sometimes use the word lasso to 
mean fo rope. See Knots, HITCHES, AND SPLICES, 


The Life of a Cowboy 


Cowboys often live lonely lives. Most ranches lie far 
from even the smallest towns. A cowhand may go for 
months without seeing anyone besides the dozen or so 
men with whom he works, Early cowhands labored long 
hours, especially on the trail. They always suffered from 
lack of sleep, and often from broken bones caused by 
spills from a horse. 

On the Ranch, the cowboy of early days served as an 
odd-job man, doing whatever was necessary. He might 
pitch hay, hunt Stray animals, clear brush, break horses, 
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COWBOY TERMS 


Bronco is a wild horse 

Chuck i5 food 

Cinch is 
hold a saddle or a pack 

Dogie is an undersized са 

Hackamore is à halter 

Kidney Pad refers to as 

Maverick is an unbranded sc 

Muley is a hornless cow. ( 


a band that g а 


muleys. 
Mustang means any wild 
Necktie Social was a har art ve 


Nester was a squatter w 
usually to farm. 

On the Dodge means hidi: the police 

Ovtlaw is any animal t ticularly w І 
term may also be used for 
int is a horse with irre tches of whit 

Quirt is a cowboy's w 

Remuda is a range ou 
No mares are permitted in a la 

Road Agent is cowboy slar it 

Rustler is a cattle thicf 

Shindig is a cowboy dance 

Sold His Saddle. If a mar old his saddi 
means that he is disgraced 

Stetson is any cowboy hat 
facturer. 

Siring is a cowboy’s mount, 

Tenderfoot is a person who 

Waddy is a temporary har red when a rasd а 


short of help. 


fit t 


wdless of the шшш» 


>, of horses 


to a job. 


Roping a Calf takes speed, strength, and skill, The 
cowhand must hold the frightened animal down until he 
can tie its legs. Roping is a favorite display ot rodeos 


lived in a bunkhouse 
main house, whet 


or mend gear, or equipment. H 
with the other hands, apart fre 
the ranch owner lived. The ‹ А9 
watch and protect the cattle as they grazed к ax 
range. He often rode fence, or patr lled the range = z 
whether any fences needed rc pairing. Even today, when 
à cowhand works out on the ran re, he camps WR а 
night overtakes him. He spreads his bedroll on the apa 
to sleep in. A cowboy always sleeps. with E 
cocked,” listening for any unusual activity or rest 
ness in the herd. 5 ng бей 
Cowboys ate a limited variety of food, including s 
beef, salted pork and bacon, beans, and кас - 
biscuits. A ranch cook, or cookie, prepared the vi e 
rode the range with a chuck wagon (s ce CHUCK ا‎ E 
The men ate from tin plates while sitting on Rr d 
resting on rocks, or standing. They drank sca T Ё, 
coffee from tin cups or cans. They ate few fres man 
and drank little fresh milk. This still holds true in ™ 
areas, A vint 
Most cowboys spent their spare time talking, pe 
cards, reading, or just being bored. On m = жар a 
were usually too tired at night to do more Or the a 
few tall tales or play some practical joke. Оп de 
occasions when a cowboy did leave the ranch ап iwi 
town, he visited a barber, shopped, and ku 
other cowboys. On the whole, in spite of motio gu 
attitudes, most cowboys behaved as well x met 
people who had been away from civilization di pro 
The Roundup is а business period when a ran 


boy's main job was! 


hot 
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het 


к ме idea of how many cattle be actually 


days, cattle from various ranches in an 


wra «ether on the great open range. Twice а 
уса: s rounded up the cattle, and herded them 
wa ice. Men from each ranch sorted out their 


cording to the animals Then 
or marked, new older 


narket, and separated diseased or under 


markings. 
calves, selected 
s from the regular herd. Roundups occu- 
They 


re skill than any other phase of his work 


»rtant place in a cowboy's life 


crc was a certain rivalry about a roundup. 
at of an athletic contest 

As many as 10 
ht be represented at a single roundup, That 


p was also a social event 


wouk visiting with old friends as well as working 
On r 


r rn ranges, as in Montana and Wyoming, 
1 ght attract as many as 300 cowboys. The 
ften held a large celebration called a r 
] their work (see Корко). They com- 
arcback riding, steer wrestling, calf roping, 
er tests of skill. Rodeos are popular today, but 
re commercialized 
Branding Cattle was an carly means of reducing the 
chance of their being lost or stolen. Each ranch still has 
Из own brand, or scar design, placed in a certain position 
Оп all its cattle. Cattle owners register their brands with 
County or state authorities. For example, a brand may 
be described as a clover leaf placed right side, flank; or the 
letter R placed left side, jaw. Brands are respected 
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COWBOY 


early cowboy was tailing a herd from the range to 
market. This “long drive" might mean moving hun- 
dreds of cattle several hundred miles. The cattle plodded 
along with riders ahead, behind, and on both sides. The 
cowboys had to be able to get the herd across rivers, find 
watering places for it, guard it against Indian attack, 
protect it in bad weather, and head off stampedes that 
might scatter the cattle several miles. Cowboys often 
sang songs to pass away the hours. A man on night 
watch would enjoy crooning softly to the herd. No mat- 
ter how poor his voice, it seemed to have a soothing 
effect on the cattle. 

At the end of the trail lay the “cow town,” where the 
cowboys delivered their herds. Most cow towns had a 
cemetery called Boot Hill. These Boot Hill cemeteries 
were filled with cowboys who had played a little too 
hard in the cow towns, and wound up getting shot. 


History 


The name cowboy goes back to the Revolutionary 
War in America, but it has little to do with the cowboys 
of today. The first “cowboys” were Tories, or Americans 
who were loyal to England. They were called cowboys 
because they often lured American patriots into traps in 
the brush by tinkling cowbells as if they were lost cattle. 
These men operated in Westchester County, near New 
York City. Later, the name cowboy came to be used 
only for cowhands who tended cattle in the West. 

Beginnings. Cattle raising became an important in- 
dustry in the United States in the late 1860's. Ranchers 
in Texas raised Longhorn steers that they sold in the 
East at a profit. Cowboys trailed herds to railroad towns 
where dealers shipped the cattle to Chicago and other 
meat-packing centers. Ranchers found that trailing the 
herds was a cheap way of transporting them to the rail- 
roads. In addition, the cattle usually fattened along the 
trails. Cowboys often used the Chisholm Trail, which 
ran from the Mexican border through Austin and Waco, 
Tex., to Abilene, Kans. Some favored the Western 
Trail, which led to Dodge City, Kans., still called “the 
cowboy capital of the world.” The Shawnee Trail ran 
east to Kansas City and St. Louis, Mo. See ABILENE} 
Dopcx Crry. 

During the 1870s and 1880's, more and more cattle- 
men began driving herds north to be sold for beef. They 
also drove cattle into such northern areas as Montana, 
Wyoming, and the Dakotas, to stock the ranges there. 
"These ranges had been left open to grazing when buffalo 
herds were destroyed and Indian tribes were placed on 
reservations. Some cattlemen bought cattle in Texas 
and drove them west to California and Arizona. But 
most California cattle came directly from Mexico. 

Cattlemen could make large profits during the 30 
years after the Civil War. A steer that cost $5 in Texas 
or Wyoming would be worth about $40 to $50 in 
Chicago. The cattle industry enjoyed a boom, and some 
cattlemen made huge fortunes (see WESTERN FRONTIER 
Lire [The Cattle Boom]). The boom had for the most 
part ended by the middle of the 1880’s. But while it 
lasted, it advertised the cattle industry and brought 
fame to the cowboy who tended the herds, Cattle raising 
became more of a regular business in the 1900s. With 
the growth of railroads and the closing of the trails, cow- 
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boy Ше lost much of its color, glamor, and adventure 

Cowhands Today differ in two ways from earlier cow. 
boys. First, they have more specialized jobs. They can 
do some particular types of work better than cowboys of 
the 1880's. But most of them are not so experienced jn 
all-round work. Second, today’s cowboys on large 
ranches generally use machines for many jobs that 
earlier cowboys had to do themselves, A pick-up truck 
carries cowboys from ranch headquarters to the range, 
Trucks move the cattle from one range to the next. A 
special truck delivers food that is fresh and hot to cow. 
boys working on the range. Helicopters search through 
the thick brush for stray cattle. Machines dig ditches or 
holes for fence posts. The use of machines has also given 
cowboys more leisure time than they ever had before. 

But in many ways, the cowhand’s work has not 
changed much since early days, Cowboys must stil] 
know how to ride. They must be able to work long 
hours, in all kinds of weather, and on little food. And 
they must know how to handle cattle. 

The National Cowboy Hall of Fame was dedicated in 
Oklahoma City, Okla., in 1955 to honor outstanding 
Americans who had a part in developing the West. 
Ground-breaking ceremonies for the building took place 
in January, 1958. The hall was planned to include a 
shrine, an art gallery for Western photographs and 
paintings, and a large library of Western history. Each 
of the 17 Western States has a section in the shrine to 
honor its heroes. Cowboys elected to the Hall of Fame 
include Will Rogers, the Oklahoma humorist; Theo- 
dore Roosevelt, President of the United States, who was 
a rancher in the Dakotas during his early life; Charles 
Russell, a Montana artist who painted many scenes 
from cowboy life; James McClure, а New Mexico 
rancher and rodeo official; and Charles Goodnight, а 
pioneer cattleman of Texas, who founded the old 
Goodnight Trail. Jou B. Frantz 
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Questions 


5 ‚ ing? What 
What are some items of a cowboy’s clothing? W 
purposes do they servc? " а 
What is (1) a chuck wagon? (2) а cowpuncher! (3) 
“соу town”? h? 
А А nch? 
What kind of work did early cowboys do on the га 
On the range? ? 
Г "T t? 
What was the “long drive”? Why wasit importan 
Why do ranchers hold roundups? 
How do cowboys brand cattle? К E 
What was the cattle boom? When did it occurs 
How are cowboys of today like those of сапу 
How are they different? а 
Why were early cowboys called cowpokes: и 
What city is called “the cowboy capital of th 


days? 
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COWELL, HENRY (1897- ), an American com- 
poser, created a sensation in the 1920's by his unusual 
approach to piano playing. By striking large numbers of 
notes together, he produced dense and dissonant effects 
which he called “tone clusters.” Cowell explained his 
theories in his book New Musical Resources (1930). He 
founded the New Musical Quarterly, a journal that sup- 
ported the cause of American composers. His many 
compositions include hymns and 11 symphonies. Cowell 
was born at Menlo Park, Calif. 

COWFISH. See DOLPHIN. 

COWL, JANE (1884-1950), an American actress, first 
gained success in dramatic stage plays such as Common 
Clay. Later she won acclaim for her performances in 
Lilac Time and Smilin’ Through. She and Jane Murfin 
collaborated on these two plays. Her other successes 
included //е Road to Rome and First Lady. Miss Cowl 
was born in Boston, She first appeared on the stage 
about 1903. Mary VIRGINIA HEINLEIN 

COWLES, KOLA, is the name of an American family 
of newspaper editors and publishers. 

Alfred Cowles (1832-1889) was one of five partners 
who, with Joseph Medill, bought the Chicago Daily 
Tribune in 1855. Cowles was born in Mantua, Ohio. 

William Hutchinson Cowles, Sr. (1866-1946), a son 
of Alfred Cowles, bought the Spokane (Wash.) Spokes- 
man in 1893 and combined it with the Review, a rival 
paper. Cowles was born in Evanston, Ш., and began 
his newspaper work in Chicago. He became a director 
of the Associated Press in 1912. 

Cheney Cowles (1908-1943), a son of William Hutch- 
inson Cowles, became executive editor of the Spokesman- 
Review in 1938 and managing editor of the Spokane 
Daily Chronicle in 1939. Cowles held various positions 
on these newspapers, including that of financial editor. 
He was born in Spokane, and was graduated from 
Yale University. 

William Hutchinson Cowles, Jr. (1g02- ), brother 
of Cheney Cowles, became president of the Spokane 
Chronicle Company in 
1936 and of the Cowles 
Publishing Company in 
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The Cowpea Plant has hang- 
ing pods which are from 5 to 


10 inches long. Cowpeas are 
a favorite food in the South. 


J. Horace McFarland 


1946. The latter company 
publishes the Spokesman- 
Review and various farm 
journals. Cowles was born 
at Sands Point, N.Y., and 
was graduated from Yale 
University. Jons E. Drewry 

COWPEA, or BLACK- 
EYED PEA, isa plant which 
belongs to the pea family. 
It grows wild in Asia, but 
is cultivated in the United 
States. It is a trailing or 
bushy vine but does not 
climb. The flowers of the 
cowpea are yellowish-white 
to purple, and usually grow 
in pairs. In the South the 
cowpea is usually grown 
for forage. In the north it 
is grown in spring for green 
manure, and dug under be- 
fore the pods develop. The 
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Cowpea grows very fast. Its seeds can be planted after 
early vegetables to improve the soil 

Scientific Classification. The cowpea belongs to the 
pea family, Leguminosae. It is classified as genus Viena, 
Species sinensis. ARTHUR J. Parr 

See also LecuwiNOUS. PLANT; PLaxr (color picture, 
Vegetables Unknown to Our Forefathers) 

COWPENS, BATTLE OF. See REVOLUTIONARY War 
IN America (The War in the South) 

COWPER, KOO per, WILLIAM (1731-1800), was an 
English poet who wrote the familiar saying, “I am 
monarch of all I survey." Some of his poems, such as 
“There is a Fountain Filled with Blood” and “God 
Moves in a Mysterious Way," have become well-known 
hymns. He interpreted the religious awakening in Eng- 
land. In his nature poetry 
he foreshadowed the Eng- 
lish Romantic movement 
(see ROMANTICISM). 

Cowper was born in 
Hertfordshire. After attend- 
ing Westminster School, he 
studied law in London and 
was admitted to the bar in 
1754- But he did not enjoy 
the practice of law. While 
preparing for a clerkship in 
the House of Lords, he fell 
into a fit of depression and 
developed a mental illness 
that recurred from time to 
time throughout his life. In 1765, he went to live with 
Morley Unwin, a clergyman, whose simple family life 
in Huntington suited Cowper’s temperament, After 
Unwin’s death, Cowper went with Mrs. Unwin and her 
children to Olney in 1767. There, he wrote his famous 
Olney Hymns (1779), which include “Oh! For a Closer 
Walk with God.” ` 

Cowper became famous in 1785 when he published 
“The Task,” a long poem in blank verse. Some of the 
descriptions of nature in this poem resemble what Wil- 
liam Wordsworth wrote several years later. In the same 
volume with “The Task” was “The Diverting History 
of John Gilpin,” a rollicking poem about а “linen- 
draper bold.” Cowper wrote a variety of poems, in- 
cluding “Table Talk,” “Truth,” and ‘Alexander 
Selkirk.” GEORGE F, SENSABAUGH 

COWPOX. See VACCINATION. 

COWPUNCHER. Sce Cowsov. 

COWRIE, or COWRY, COW rih, is the name of the 
shell of a group of mollusks which live in warm oceans 
under rocks and coral reefs. They feed on sea anemones 
and other polyps. The shells, or cowries, are beautifully 
marked and are shaped like large eggs. The lips of the 
long, narrow opening of the shell are rolled under and 
generally have ridge-like teeth. 

Cowries are used by some tribes to make ornaments. 
Certain small cowries are strung and used as money. 

Scientific Classification. The cowrie belongs to the 
family Cypraeidae. A “money” cowrie is genus Cypraea, 
species moneta. WILLIAM J. CLENCH 

See also SHELL (Uses of Shells; color picture, Shells 


of Marine Snails). 


Brown Bros. 


William Cowper 
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COWSLIP 


COWSLIP is any one of four plants: the marsh mari- 
gold; the shooting star, or American cowslip; the Vir- 
ginia cowslip; and the European cowslip. 

Marsh marigold grows in swampy places. Its bright 
yellow flowers appear from April to June. People often 
eat the leaves and stems of these plants for greens. 
Virginia cowslip is also called Virginia bluebell. Its bell- 
shaped flowers grow in clusters and always seem to be 
nodding. 

Shooting star is the common name for a group of plants 
known as American cowslips. The flowers of these 
plants have an interesting shape. The petals bend back- 
ward, and the pistil and yellow stamens form a pointed 
tip that seems to shoot out of the flower. European 
cowslip grows in meadows throughout Europe. It has 
beautiful, fragrant clusters of large yellow or purple 
flowers. 


Scientific Classification. Marsh marigold belongs to 
the crowfoot family, Ranunculaceae. It is classified as genus 
Caltha, species palustris. Virginia cowslip belongs to the 
borage family, Boraginaceae. It is classified as Martensia 
virginica. Shooting star and European cowslip belong to 
the primrose family, Primulaceae. Shooting stars make up 
the genus Dodecatheon. The European cowslip is classified 
as genus Primula, species veris. ROBERT W. HOSHAW 


See also FLower (color picture, Flowers That Grow 
in Wet Places [Marsh Marigold]); Primrose. 

COX, JAMES MIDDLETON (1870-1957), an Ameri- 
can politician and newspaper publisher, was the Demo- 
cratic candidate for Presi- 
dent in 1920. He and his 
running mate, Franklin D. 
Roosevelt, were defeated 
by a Republican land- 
slide that elected Warren 
G. Harding as President 
and Calvin Coolidge as 
Vice-President. 

Cox began his political 
career by serving in the 
U.S. House of Representa- 
tives from 1909 to 1913. 
He was elected governor 
of Ohio in 1913, 1917, and 
1919. Cox owned news- 
papers and radio and television stations in Ohio, 
Georgia, and Florida. In 1933 he served as a delegate 
d n Mos Monetary and Economic Conference in 

ondon. He wrote an autobiograph: Д 
My Years (1946). es ae 

Cox was born in a log-cabin farmhouse near Jackson- 
burg, Ohio. He left school at the age of 16, but through 
wide reading earned a license to teach. He bought his 
first newspaper at the age of 28. GEORGE M. WALLER 

COXEY, JACOB SECHLER (1854-1951), gained fame 
as the leader of “Coxey’s Army,” a group of unem- 
ployed men. During the depression of the 1890's, Coxey 
urged a huge road-improvement program to create em- 
ployment. He organized an “army” to attract national 
attention, and marched out of Massillon, Ohio, with 
100 men. 

, Coxcy expected 100,000 more to join the ranks by the 
time he marched into Washington, D.C. But, when the 
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James М. Cox 
Wide World 


group paraded in Washington on May 1, 1894, Jess than 
500 men were in line. The “army” collapsed after Cres 
was arrested by the police for walking on the Cap; | 
lawn. Coxey was born in Selinsgrove, Ра, 

COYOTE, KY oat or ky OH tee, is 


‘Apitol 


called the prairie wolf. 

The coyote eats gophers, rats, rabbits, and animals it 
finds dead. Because it also kills and cats stray sheep or 
calves, it is often hunted by farmers and ranchers, 
However, many wildlife experts believe that coyotes do 
more good by destroying rodents than they do harm as 


E. R. Kalmbach, U.S. Tish & Wildlife Service 


The Coyote's Howl can be heard far away on quiet nights. 
The animal varies the long, sad howl with short barks and whines. 


killers of livestock. They are fast enough to catch jack 
rabbits, which eat the grass that is needed for food by 
sheep. 


Scientific Classification. The coyote is a member of the 
dog and wolf family, Canidae. It is classified as genus Canis, 
species latrans. Winuiam О, PRuITT, JR 

See also Anima (color picture, North America). 

COYOTE STATE. See SOUTH DAKOTA. 

COYPU, COY роо, is a small, beaverlike water rodent, 
native to South America. Its soft, brownish-black fur, 
called nutria, is used for fur coats and for trimming 


The Coypv's Valuable Fur 15 Covered with Coarse Hair. 
N.Y. Zoological Societ? 


clothing. Coypus were brought to Louisiana in 1930. 
Louisiana’s annual harvest of pelts is 500,000, 

Scientific Classification. Coypus are members of the 
family Capromyidae. They are classified as genus Myo- 
astor, species coypus. 


7 STANLEY P, Youn 
See also Fur (Nutria). 
COYSEVOX, kwahz VAWKS, ANTOINE (1640-1720), 
was the greatest sculptor in France during the reign of 
Louis XIV. He made a large number of sculptures for 
the royal palaces at Marly and Versailles, and did 
marble statues of the great men of his day. Many of his 
works, such as Abundance and Justice, may still be seen 
in the gardens at Versailles. In all, about 200 of his 
sculptures are still in existence. Coysevox was born in 
Lyon, the son of a sculptor. He went to Paris to study 
to become an artist when he was 17. Marvin С. Ross 
COZZENS, JAMES GOULD (1903- ), an Ameri- 
can novelist, won a Pulitzer prize for Guard of Honor 
(1948). His novels S.S. San Pedro (1931) and The Last 
Adam (1933) became book-club selections. In 1957, he 
published By Love Possessed, perhaps his most popular 
work. In 1960, this novel received the Howells medal 
from the American Academy of Arts and Letters as the 
most distinguished work of American fiction published 
during the previous five years. Cozzens was born in 
Chicago and attended Harvard University. In his 
sophomore year, he published his first novel, Confusion 
(1924). Surprised by its success, he left Harvard to de- 
vote all his time to writing novels. Jouns О. Ermsow 
С.Р.А. is an abbreviation for certified public ac- 
countant. See CERTIFIED PUBLIC ACCOUNTANT. 

CRAB is an animal that is covered by a hard shell, 
and that has jointed legs. It lives in shallow waters along 
the shore, and also in deep waters. Many kinds of crabs 
are valued by man as food. There are about a thousand 
different kinds. Some kinds, such as fiddler crabs, live 
in burrows in the banks of salty tidal streams. Some live 
in fresh water or in burrows up to several miles ashore. 

The smallest crabs are the tiny pea crabs. The female 
pea crabs live in the sheltering shells of live oysters. The 
shape and relative size of the big claws of crabs differ 
greatly among the species, according to their habits. 
Male pincer crabs have one pincer much larger than 
the other. Hermit crabs live in empty sea shells and 
close them tightly, using one claw as a door. The color, 
form, and texture of claws, legs, and bodies run through 
many shades and shapes, and from smooth to rough 
and spiny. Some crabs are swimmers, and have paddles 
on the last pair of legs. Many crabs run sideways on the 
sand or rocks of the seashore. Crabs eat other small 
crustaceans and arthropods, and organic matter. 

The blue crab is the most common crab sold as food 
in eastern American markets. When these crabs have 
shed their shells, and the new ones have not yet hard- 
ened, they are sold as the extra-choice soft-shelled crabs. 
Crabs are taken in nets and wicker traps. Their impor- 
tance as a food outweighs whatever damage they do. 

Scientific Classification. Crabs belong to the phylum 
Arthropoda. They are in the class Crustacea. The blue crab 
is genus Callinectes, species sapidus. WILFRID S. BRONSON 

Related Articles in WorLD Book include: 
Arthropod Crustacean 
Blue Crab Fiddler Crab 

CRAB APPLE is a tree that bears apples two inches 
or less in diameter. These trees grow wild from Siberia 


Hermit Crab 
King Crab 


U. 8. Fish and Wildlife Service 
The Sand Crab lives in burrows high up on sandy oceon beaches. 
This amusing creature runs sideways on the tips of its dows. 


The Lyre Crab, right, tckes ` 

its name from the lyrelike shope 

of its shell. Lyre crabs have детет 

thick, round bodies. с e 
бы) 


The Edible Crab, left, lives 
on the sandy bottom in shallow 
water, It is often seen around 
wharves and piers. 


The Stone Crab, right, is one 
of the best-tasting food crabs. 
It has а hard shell. 


The Bristly, or Horse, Crab, 
left, comes from the northwest 
waters of North America. It has 
о rough surface. 


to northern China, and in North America. They are 
grown in North America and other regions for their 
edible, round fruit. Crab apple trees are also popular 
аз ornamentals. Usually, the trees are small, up to 20 
feet tall. But some grow to a height of 40 feet. The trees 
have large, white to deep pink flowers that have a 
spicy fragrance. 

P The fruits vary from pure yellow through shades of 
yellow-red to pure red. Some crab apples taste bitter, 
but many are pleasantly tart and are eaten fresh. They 
are good for making jellies, butter, and pickles. Crab 
apples are very adaptable. They often crossbreed with 
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J. Horace McFarland 
Crab Apple Trees Blossom in May or June. The fragrant 
flowers, above, are white, pink, or deep rose. The tart apples, 
below, may be eaten fresh or made into delicious preserves. 


other crab apples and with the common apple. Some 
crab apples and crab apple hybrids are so winter- 
hardy they are used as rootstocks for common apples 
in cold climates. 


Scientific Classification. Crab apples are in the rose 
family, Rosaceae. They belong to several species of the 


genus Malus. REID М. BROOKS 


CRABBE, “BUSTER,” CLARENCE. See SWIMMING 
(Famous Swimmers). 

CRACKING. See CATALYSIS; PETROLEUM (Conversion). 

CRADDOCK, CHARLES EGBERT, pen name of MARY 
NoAILLES MURFREE. See TENNESSEE (Famous Tennes- 
seans [Murfree, Mary Noailles]). 


CRADLE. See COLONIAL Lire IN AMERICA (picture, 
The Colonial Home). 


CRADLE. See FARM MACHINERY (History). 

CRADLE OF LIBERTY. See Bosrow (Interesting Places 
to Visit [Faneuil Hall]). 

CRADLE OF THE HUMAN RACE. Sce Asra, 

CRADLES OF CIVILIZATION. See CIVILIZATION 
(Cradlelands); Asta (Earliest Days). 
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CRAFT. See HANDICRAFT. 

CRAIG, EDWARD GORDON (1872- ), an Eng. 
lish stage designer, producer, and author, strongly in. 
fluenced theater production and the art of stage settings 
after 1910. He founded a theater arts journal, The Май 
(1908), апа а theater school (1913) in Florence, Italy 
His best-known book is On the Art of the Theatre (1911) 
Craig is also the author of The Art of the Theatre (1905), 
Toward a New Theatre (1913), Scene (1923), and Ellen 
Terry and Her Secret Self (1931). 

Craig was the son of the famed actress Ellen Terry 
(see TERRY, ELLEN АтлстА). He was born in Stevenage, 
England, on Jan. 16, 1872. BARNARD Hrwrrr 

CRAIG, GEORGE NORTH. Scc [Np1ana (Famous 
Hoosiers). 

CRAIGHEAD, THOMAS. Sec 
Tennesseans). 

CRAIK, DINAH MARIA MULOCK (1826-1887), an 
English novelist and poet, became popular with young 
people as well as adults. Her chief work, John Halifax, 
Gentleman (1857), expresses noble religious ideals, Per- 
haps her best-known children's book is The Little Lame 
Prince (1874). In 1881, she published Thirty Years’ 
Poems. Born in Stoke-on-Trent, England, she started 
writing to support a young brother. 

CRAMP is a condition in which either a single muscle 
or a group of muscles contracts, causing discomfort or 
pain. There may be only a single spasm, or contraction 
of the muscle. Then the cramp begins and ends quickly 
and abruptly. Or the muscle spasms may continue over 
a long period. Cramps may involve any area of the 
body. Perhaps the best known cramps are those of the 
stomach and intestines. These cramps may result from 
poor eating habits, or from chilling the stomach. They 
often cause common stomach-aches. Cramps are also 
characteristic of many diseases. 

Cramps often result when certain muscles are used 
too much. For example, a person who writes for a long 
time may develop ‘‘writer’s cramp.” Cramps sometimes 
result from hard, muscular work in a hot place. Foun- 
drymen and firemen may develop cramps in their arms 
and legs. Athletes often develop cramps in the muscles 
they use most strenuously. For example, a runner may 
develop cramps in his legs, or a baseball pitcher may 
have cramps in his pitching arm. Deep-sea divers who 
come to the surface too quickly often develop body 
cramps, called bends. Doctors treat cramps with heat 
and massage, and give medicines to relieve раш, They 
may also use drugs to relax the muscles. Lovis D. Bost#s 

See also Мост; SPASM. 

CRANACH, KRAH nahk, LUCAS, THE ELDER (1472 
1553), one of the leading German painters of the 
aissance, painted many portraits of the great men © 
his time. His portraits include those of King dee d 
II of Denmark, the Holy Roman Emperor Charles | 
and such Protestant reformers as Martin Luther ant 
Philipp Melanchthon, Cranach also painted many й 
ligious and mythological subjects, апа became w 
known for his humorous versions of Greek ушЫ 

Cranach was born in the Franconian town of “al 
nach. He took his name from the town, and his bo 
name is not known. He lived most of his life at Wie 
berg, where he was court painter. Cranach's three е я 
were minor artists, one being called Lucas Стапас Aaa 
Younger (1515-1586). Lester D. LON 


PENNESSEE (Famous 


LIONEL STEVENSON 


CRANBERRY is an edible red berry that grows on a 
The cranberry vine grows in marshy or 


ing у! 


swamp) d in the cool regions of the United States 
and Cana It has small, oval, evergreen leaves and 
tiny pink flowers. Its fruits, the cranberries, may be 
round or oblong, depending on the variety. They grow 
on small ider stems. The plant is called cranberry, or 
raneberry, because the slender stems of the fruit curve 
like the neck of a crane. 

People cranberries for sauces, jellies, and juice. 
They often grind the raw berries with other fruits to 
make relishes. Many families enjoy stringing the color- 
ful raw berries and decorating their Christmas trees 
with ther 

Cranberry vines grow best in low-lying bog lands with 
acid soil. Growers remove wild growth from the bog, 
spread sand several inches deep over the area, then 
plant the vines. The plants grow from cuttings about 5 
to 10 inches long. Workers push these cuttings through 
the sand laver so that the new roots will form in the soil 


beneath. lhey leave about 18 inches between the 
plants. After the plants begin to grow, they cover the 
area like a mat. Growers often flood their bogs early in 
winter to protect the plants from damage that might be 
caused by heating and thawing. Flooding at other 
times of the year prevents damage from insects and 
dry weather 

Cranberry harvesting begins late in September. 
Pickers usc special scooplike rakes to gather the berries. 
They place the berries in boxes, which are taken to 
packing houses. Machines separate the sound berries, 
blow out the chaff, and grade them. Packers put the 
berries in boxes or plastic bags for shipment to the 
market. Massachusetts and Wisconsin produce great 
quantities of cranberries. New Jersey and Washington 
are also irmportant cranberry-growing states. 


Scientific Classification. Cranberries belong to the 
heath family, Ericaceae. The large, or American, cran- 
berry is genus Vaccinium, species macrocarpon. The small, 
or European, cranberry is V. oxycoccus. C. M. CHANEY 

CRANBROOK INSTITUTIONS are located at Bloom- 
field Hilis, Mich., near Detroit. The six institutions 
were founded by George G. and Ellen S. Booth. The 
Cranbrook Academy of Art enrolls graduate students of 
architecture, and advanced students of design, painting, 
sculpture, weaving, ceramics, and metal-smithing. 
Cranbrook Institute of Science is devoted to research, 
instruction, and publishing. Christ Church Cranbrook 
is noted for its 62-bell carillon and works of church art. 
Brookside School Cranbrook is a coeducational kinder- 
garten and elementary day school. Cranbrook School 
for boys and Kingswood School Cranbrook for girls 
enroll boarding and day students. Lre A. WHITE 

CRANE is a large bird, with a long neck and long 
legs. Cranes in flight can be distinguished from herons. 
Cranes fly with necks stuck out straight, and herons 
fly with necks curved. The largest crane m North 
America is called the whooping crane because 115 loud, 
deep call can be heard a mile or more away. The loud 
call is aided by the whooping crane’s large windpipe, 
which is nearly 5 feet long. The whooping crane 1$ d 
4 or 5 feet high. It has a wingspread of 6 or 8 E 
Its feathers are white and the wings are tipped ы 
black. Whooping cranes once ranged widely n Е е 
United States, but now there are less than 50 alive. Lhey 
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FOUR LEADING CRANBERRY STATES 


Monochoetts......570,000 Seeeere 


LA II 
Wisconsin.........300000 Ж Р 2 Р Р Р 
New Jersey........ 91000 Se 
Washington. .......62,000 ®t 


Each symbol à stonda for 50,000 barrels of cranberries produced 
eoch year, (Each borrel eqvoh 100 tbs.) 


Bosed on government stotistics for a 4-yeor period. 


Gathering Cranberries, workers use с special wooden 
scoop, fop. Experienced pickers can rake the cranberries from 
the vines quickly, Some large cranberry growers use motor-driven 
picking machines. The fruit grows on small, slender stems, below. 
It is used to make sauces, jellies, puddings, and pies. 


Allan Grant, Graphic House; L. W. Brownell 


vat 
The Cro d Crone hos o spreading tuft of black-fipped 
white oed yellow bristles. A wounded cone is very dangerous 
ond will oftock omyone who comes near with his shorp bill. 


United Press Int. 
The Demoiselle Crane lives in South Europe and in Asia. 
When the crane sits on its nest, the lower part of its leg extends 
forward rather than backward, as а man's leg bends. 


nest in northem Canada, and spend the winter in Texas. 
There аге three other kinds of cranes in North Amer- 
ica. They are all brown or gray, and are about 3 feet 
high. Their wingspread is about 6 feet. They have a 
small patch of bare red skin on their foreheads. One 
of them is the little brown crane, which breeds in the 
icy region of the Arctic Circle and spends the winter 
in the southwestern United States and Mexico. The 
sand-hill crane is slightly larger. It breeds in Canada and 
in the Northern States west of the Great Lakes, and 
flies south as far as Mexico in the winter. The Florida 
crane is found in southern Georgia and in Florida. 
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Cranes cat small 


tiles, small fish, ar 


of cranes gau 


The birds dance crazily and hop == 
excitement. At other times, the { ` : 
and doze lazily, with their heads k 
shoulders. They build nests in ! - 
The female lays only two eggs i 

Scientific Classification. Crancs to the & 
Gruidae. The whooping crane i ber re- 
iana. The little brown crane is А 
anadensis. The sand-hill crane is 2, and the 
Florida crane is G. c. pratensi Ик 


See also Bird (Refuges апа S 
ture, Birds of Other Lands); Her 

CRANE. Scc DERRICKS AND Cra? 

CRANE, HART (1899-1932), Ha 


wrote poems that may be acclair 


poetry of the сапу 1900's is read. Н 
is The Bridge (1930), written as ar 
simism" of T. S. Eliots The И 
Tuomas STEARNS). Crane also w 
(1926) and Collected Poems (1933). € 
Garreusville, Ohio, but moved t 
an сапу age. V м A 

CRANE, STEPHEN (1871-1900), an American 
pioneered in writing naturalistic fic tic id poetry. His 
first novel, Maggie: A Girl of the Str 
a girl driven to suicide by poverty and 
In The Red Badge of Courage. (1895). ‹ 
irony of chance making a man wea! 
impersonal forces. In this novel, w! 
fame, he limited his point of view to 
in the Civil War. He dramatized the sok 
ment and fear as he eventually ov 
cowardice. Crane wrote four volum 
They include such notable works as ©! 
and“ The Monster." His free-verse pox 
Black Riders (1895) and War Is Kind 
as a pathfinder for present-day poets 
to experimental reform and revolt from 
Crane's Collected Works were publish« 
in 12 volumes. 

Crane was born at Newark, N.J., the son of a Meth 
odist minister. He studied briefly at Lafayette and Syra 
cuse universities in New York. He then turned to news 
paper writing in New York City. He served as a reporter 
during the Spanish-American and Turkish wats. The 
last two years of Stephen Crane’s life were spent in Eng- 
land. He died of tuberculo- 
sis at 28. Harry Н. CLARK 

CRANE FLY. See DADDY 


N 


author 


deals with 


tshop labor 


* stressed t 


he midst of 

brought Crane 
non soldier 

8 bewilder- 
s his initial 

f short stones 
Open Boat" 

lected in The 

‚ show Crane 

› are devoted 
sentimentality 


in 1925-1920, 


Stephen Crane 


Brown Bros. 


LONGLEGs. s 
CRANE'S-BILL. See 
GERANIUM. : 
CRANIAL NERVE. x 
Nervous System (T he Cen- 
tral Nervous System). 
CRANIUM. See HEAD- 


CRANK. See GASOLINE 
ENGINE (The CrankshalU; 
STARTER; WHEEL ANP 
AXLE. am 

CRANKCASE. See С^ 
OLINE ENGINE (Parts). 


CRANKSHAFT. See Леом x 
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CRANMER, THOMAS (1419-1556. „ыз я 
ими A ( ( . Не became fı 
” I h Reforma 
s Hl and Еды VI 
£ х и Аһ 1 х « , 
H * t ы atu Later =з 
А , А ha күз í 
к Ж 5 Cra 1 * i 
H 1 j i fv ners 
br ; i 
gave H n 
I Crater ' 
appx 1 дюны 
Ca y T 
i supp , 
efforts to check the px 


siy and rightly Iw 
Supreme Head of the 
Church England." B 


the will of Hen 


ry Vill 


Cranmer became one 


the regents for young Ed. 
ward VI. During Edwa 


reign, Cranmer suppor 


reforming the church and its doctrine 


Thomas Cranmer 


many meas 


When the Roman Catholic Queen Mar кар 
throne i Cranmer and his Protestar orkers 
were impris in the Tower of London. In 1554, they 


were move | prison at Oxford, on the charge 


heresy. Cra r became so weak that he signed st 


ments repu z his former acts as archbisl 
of his recant 
the pope. Tu 
that Cranm« 
ing his belic 
faith and ге 
day he was to ! 
that his only sins were his previous recantations. He 
thrust the hand that had signed the recantations into 
the fire and ex ned, “This hath offended; oh, this 
unworthy hand! Groxor L, Moms 

See also BOLEYN, ANNE; CATHERINE OF ARAGON; 
Henry (VIII) of England; Mary (D; REFORMATION 
(In England); RıDLEy, NICHOLAS. 

CRANNOG. Sce LAKE DWELLING. 

CRANSTON, R.I. (pop. 66,766; alt. 85 ft), is an 
industrial city on the west side of upper Narragansett 
Bay, just southwest of Providence, R.I. (sec RHODE 
ISLAND [color map]). It has been an important textile 
center since 1824, when William Sprague set up à 
shop for printing patterns with indigo dye. Other 
Cranston manufactures include textile machinery, brass 
and copper tubing, fire extinguishers, and plastic prod- 
ucts. Cranston was first settled about 1638 by friends of 
Roger Williams, the founder of Rhode Island. It was 
incorporated as a town in 1754, and received its city 
charter in 1910. It has the mayor-council form of 
Bovernment. CLARKSON А. Cousins Ш 


CRAPE, a variant of crepe. See CREPE. 


s, he acknowledged his submission to 
ays before his execution, it was arranged 
uld make a final recantation, declar- 
n every article of the Roman Catholic 
idiating his former writings. But, on the 
burned at the stake, Cranmer declared 
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Crepe Myrtle bons > carly вайна 
Me, tinged pete at may be ph, purple, e che 
CRAPE MYRTLE & т" x T 
М) {о 1 I ‹ * 
sÍ | E bx I 
" m ' І tal: a 
u y bright pink ' ж иа 
The leaves grow from ‘ 
Scientific Cleseificetion. 1 ари ۷1 ev 
to the family Губіна lt ie genus / РР 
CRAPPIE, ARAF * a frexhowater fuh w i 
closely related to sunfish and black bae. it i > 
t T i 
x Җ к i 
ains f ght s " 


The Crappie, found i^ the woters of the midwestern ond south 


ern stotes, is silvery olive in color, wh dark-green spots 


CRASHAW, RICHARD 


The crappie has a large mouth. It feeds on insects, small 
fishes, and other animals. Crappies are good to cat, and 
they are good game fish. Spinners may be used in 
trolling or casting for crappies. Crappies are called by 
many other names, including bridge perch, bachelor 
perch, chinquapin perch, strawberry bass, calico bass, 
and sacalait. 

Scientific Classification. The crappie belongs to the 
family Centrarchidae. The white crappie is classified as 
genus Pomoxis, species annularis. The black crappie is P. 
nigro-maculatus. Cant. L. Humas 

Sec also Bass; Sunrisn. 

CRASHAW, RICHARD. See Encusn LITERATURE 
(The Cavalier-Puritan Period). 

CRASSUS, MARCUS LICINIUS (115?-53 в.с.), a noted 
Roman statesman and general, formed the First Trium- 
virate in 60 p.c. with Caesar and Pompey. As praetor, 
he crushed the revolt of Spartacus in 71 B.c. He also 
served as a consul and a censor (see RoMAN EMPIRE 
[Government]). He was killed during his unsuccessful 
war against the Parthians in Asia. CHESTER С. STARR 

See also PRAETOR; SPARTACUS; TRIUMVIRATE. 

CRATER is a funnel- or bowl-shaped depression in the 
earth. It may be formed on plains, or on the sides of 
mountains, but most craters lie at the tops of volcanic 
cones. A few are blasted out by explosions, but the 
majority are formed simply by the volcanic cone build- 
ing up around them as showers of rock fragments, 
thrown into the air by explosions, fall back around the 
vent. Ordinary craters range from a few feet to a mile 
across, and as much as 2,000 feet deep. Still other 
craters are formed by the sinking of the ground surface 
as supporting liquid lava is withdrawn from beneath. 
Geologists call small sunken craters pit craters. The larger 
ones, called calderas, may be as much as 20 miles across. 
The great depression occupied by Crater Lake in 
Oregon, and the crater of Kilauea in Hawaii were 
formed in this way. GORDON A. MACDONALD 

CRATER LAKE is a deep body of water located in the 
crater of Mount Mazama, an inactive volcano in the 
Cascade Mountains of southwestern Oregon. It is one 
of the greatest scenic wonders of the world. Geologists 
believe the lake was formed thousands of years ago, 
after the last glacial period, when the top of Mount 


Mazama, then about 14,000 feet high, collapsed and. 


was swallowed up inside the mountain. This left a huge 
"bowl" which gradually filled with water. The lake is 
dark blue in color, round in shape, and six miles across 
at the widest point. It has an area of оо square miles. 
The surface is a little over 6,000 feet above sea level and 
the water is about 2,000 feet deep. There are no known 
outlets and no streams flowing into this lake, A small 
volcano called Wizard Island formed in the lake when 
lava erupted later from the interior of Mt. Mazama. 

At first there were no fish in Crater Lake but trout 
were placed there in 1888 and fish have been added 
each year. The Klamath Indians had legends about 
this mysterious lake. They believed its waters had heal- 
ing qualities. John Hillman, a mining prospector, dis- 
covered Crater Lake in June, 1853. He named it Deep 
Blue Lake. The lake area was made a national park in 


1902. RICHARD M, HIGHSMITH, Jr, 
See also Oregon (color picture) 
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CRATER LAKE NATIONAL PARK was Created iq 
southwestern Oregon to preserve Crater Lake and the 
forests around it. The walls of an 


ancient volcano, 
Mount Mazama, rise from several hundred to 2,000 feet 
above the surface of the lake. They have been changed 
by the weather into fantastic forms and to various shades 


of brown and bright yellow. Several peaks of the Cas 


cade Mountains, including Mount Scott, Cloud Cap, 
and Llao Rock, also rise near Crater Lake. Conifer 
trees cling to broken rocks around the lake and are 
reflected by the waters. There are more than 500 kinds 


of flowering plants, ferns, and flowers in the meadows 


and on the slope of the volcano. Wild animals and birds 
are also plentiful. Each year more than 300,000 tourists 
visit the park. President Theodore Roosevelt set то 
Oregon townships aside in 1902 to create the park. 


William Gladstone Steel of Oregon was partly responsi- 
ble for the creation of the park, and was appointed the 
second superintendent. The park covers an area of 
160,290.33 acres. RICHARD M. Нпомямттн, Ja, 

CRATERS OF THE MOON NATIONAL MONUMENT 
is in south-central Idaho. For location, see InAno (color 
map). This weird region has a number of volcanic cones, 
craters, lava flows, caves, natural bridges, and other 
unusual sights. Each year many tourists visit the 
48,183.64-acre monument. It was established as a 
national monument in 1924. 

CRAVAT. See NECKTIE. 

CRAWFISH. See CRAYFISH. 

CRAWFORD, FRANCIS MARION (1854-1909), be- 
came the most productive and versatile American nov- 
clist of his time. His most ambitious novels аге Sari- 
cinesca (1887) and its three successors, about an Italian 
family. But Margio’s Crucifix (1887) and A Cigarette- 
Maker's Romance (1890) have also won praise. Craw- 
ford's other novels include The Witch of Prague (1891), 
Khaled (1891), The Three Fates (1892). The Ralstons 
(1895), Casa Braccio (1895), Via Crucis (1898), In the 
Palace of the King (1900), Marietta (1901), The Heart of 
Rome (1903), Soprano (1905), Arethusa (1907), The White 
Sister (1909), Stradella (1909), and Wandering Ghosts (1911). 

Crawford was born in Lucca, Italy, the son of the 
sculptor Thomas Crawford (see CRAWFORD, THOMAS). 
He received his education in England, Germany, and 
Italy, and became the master of nearly twenty languages. 
In his youth, he edited a newspaper in India, but he 
lived most of his life in Italy. EpwaRD WAGENKNECHT 

CRAWFORD, ISABELLA VALANCY. Sce CANADIAN 
LITERATURE (After Confederation). и 

CRAWFORD, THOMAS (1812-1857), an American 
sculptor, designed the statue of Armed Liberty on the 
dome of the Capitol in Washington, D.C. He also 
designed the bronze doors for the main eastern entrances 
of the Senate and House wings. Crawford created a 
monument to George Washington in Richmond, УЗ. 
His other works include statues of the composer Ludwig 
van Beethoven and the statesman Henry Clay, M. 22) 
and Psyche and The Indian. He also sculptured severa 
Biblical subjects. 

Crawford was born in New York City. He Me 
Rome at the age of 20 to study under the Danish scu p* 
tor Bertel Thorvaldsen. His statue Orpheus fu 
Hades brought him his first fame. He became blind t i 
year before he died. Jeex Eme 

See also Corumpta (picture). 


CRAWFORD, WILLIAM HARRIS (1772-1844) an 
American politician and statesman, became a Southern 
leader in national politics. His Democratic-Republican 
party. followers believed in an extreme form of states 
rights. Crawford served as a United States Senator 
from Georgia from 1807 to 1813 and as Secretary of the 
Treasury under James Madison in 1816 and under 
James Monroe from 1817 to 1825. He had a chance to 
be elected President of the United States in 1824 (see 
Арлыз, Joun Quincy [The Election of 1824D. He was 
born in Amherst County, Virginia. Ramso М, Crwaxwr 

CRAYFISH, or CRAWFISH, is a fresh-water crustacean 
that is closely related to the lobster. It lives in and ak ng 
lakes and rivers of every continent except Africa. The 
crayfish seldom grows over six inches long. It varies in 
color from white through pink, orange, and brown, to 


Cornelis Clarke 


Hugh Spencer 


The Crayfish escapes from danger by using snapping motions of 
its abdomen to swim backward rapidly. It paddles with the leaf- 
like growths on the end of its tail. The female crayfish, right, carries 
its eggs on the underside of its abdomen until they hatch. 


greenish black and dark blue. The clear white crayfish 
is a blind animal that lives in underground rivers. 

A hard structure called the exoskeleton covers the body 
of the crayfish. This serves as a suit of armor to protect 


The Fresh-Water Crayfish sheds its protective outer skin, or 


exoskeleton, when its body has outgrown the hard shell. 
John H. Gerard, NAS 


CRAZY HORSE 


the soft timens of фе | 
divided into sections, or 


bom uy, The budy is 


gue t part of the 


body is rigid, but the back part, or abdomen, has mi 
able метия The crayfish has bve legs on each side od 
the body. The two front bees ase sh ped into Lange 

sharp claws, of pincers. They are similar to those of the 


lobster, and are used to capture and bold the prey. The 


four other райз of legs are usd for walking. There are 
called 
The стауб alio 


abo structures wed in swimming 
under the abdomen of the crayfish. 
has two long feelers, ое ant 


Матто et 


we, and two shorter one 


The crayfish feeds on snails, small fish, tadpoles, or 


the young of insects. It is more active at alehefall and 
at daybecak, when it comes out of its burrow or from 
under a stone 
destroy cropland or weaken levees and mill dams. One 
kind digs down to water in damp meadows and throws 
up clay 
fighter. If it loses an eye, or one of its walking legs, of one 


It has burrowing habits which may 


chimneys” in the proces. The crayfish is a 
of its claws in battle, a new member soon grows in its 
place. 

The crayfish is considered good food in Europe. In 
America it is caten chiefly in cities or districts where 
there are large groups of people who came from 
Europe 

Scientific Classification. Crayfish belong to the family 
Astacidae. The American crayfish are genus Сатыы, 
species sirilis, and С, нот. European crayfish are 
Astacus fluviatilis. wars» 4 

See also Anmar. (color picture, Leading Groups in 
the Animal Kingdom); CRUSTACEAN; Lonsrax 

CRAYON is a picce of charcoal, colored chalk, waxy 
substance, or other material, shaped like a pencil. It is 
used for drawing. School children use waxy crayons to 
color pictures on paper. They write on blackboards with 
chalk crayons. Pastel crayons are made of a fine chalk 
paste. Artists use them to draw pictures called pastels, 
which have soft colors and a dry, dusty look. Charcoal 
crayons are used chiefly for quick sketches, Crayons 
used in lithographic printing are smooth and greasy. 
They are usually made of a mixture of wax, soap, resin, 
and lampblack. See also CHALK; PASTEL. Thoms Muxno 

CRAZY BONE. See FUNNY BONE. 

CRAZY HORSE (1844?-1877) was a great chief of the 
Minneconjou band of the Oglala Sioux Indians, The 
U.S. Cavalry destroyed his village because he disre- 
garded the government's order to enter a reservation. 
Secking revenge, he became one of the main leaders in 
the Sioux War of 1876. Crazy Horse led the Sioux and 
Cheyenne who defeated General George Crook in the 
battle of the Rosebud in Wyoming. Eight days later, 
he led the Indians in the battle of the Little Big Horn, 
where General George A. Custer and his command 
were wiped out (see CUSTER, GEORGE ARMSTRONG). 

As a boy, Crazy Horse was named Curly. After his 
first great war deed, his father, who was himself a chief 
named Crazy Horse, gave his name to the boy. Crazy 
Horse had light skin and hair. He had a quiet manner, 
and did not boast of his great war deeds as was the 
tribal custom. He had unusual spiritual powers. The 
Sioux called him their “Strange One.” In 1877, he 
voluntarily surrendered to American troops. The jeal- 
ousy of Sioux who were friendly to the whites led to his 


gol 


hae 


Crazy Horse, one of the 
greatest leaders of the Sioux 
Confederacy, led Indion forces 
in the battle that became fa- 
mous as "Custer's Last Stand.” 


Brown Bros. 


arrest (sce Rep Croup). Crazy Horse was murdered at 
Fort Robinson, Nebr., by Indians who were trying to 
put him in prison. A figure of him is being sculptured 
on a mountain in the Black Hills. 

CREAM NUT. Sce Brazil Nur. 

CREAM OF TARTAR, or POTASSIUM BITARTRATE 
(chemical formula, KHC,H,O,), is a white, crystalline 
compound. It exists in grapes, tamarinds, and other 
fruits. It is used in making baking powder, and is used 
by itself in some baking recipes. Cream of tartar is pre- 
pared from the sediment in wine barrels, called argol. 
The argol is dissolved in hot water, and the coloring 
matter is removed by mcans of clay or egg albumen. 
After being purified by crystallization, it is ready for the 
market. If cream of tartar could be made direetly from 
the juice of the grape, without undergoigg this process, 
it would increase the value of grapes. But scientists have 
failed to produce any direct method of making it. 
Cream of tartar is also used in medicine as a purgative, 
in dyeing to fix colors, and in making candies. Argol 
finds another use in the manufacture of the drugeatophan. 
See also ATOPHAN; BAKING POWDER. GEORGE L. Bust 

CREAM SEPARATOR. See SEPARATOR. 

CREAMERY. See Burrer (How a Creamery Makes 
Butter). 

CREASY, SIR EDWARD SHEPHERD. Scc BATTLES, 
FIFTEEN ЮЕСІБГУЕ. 

CREATION. See GENESIS. 

CRÈCHE. See TABLEAU. 

CRECY, xray SEE, BATTLE OF, wasthe firstimportant 
battle of the Hundred Years’ War. It took place in 1346 
at the site of the present town of Crécy, in the French 
department of Somme. English troops under Edward 
III defeated a much larger French army under Philip 
VI. Almost half the French force was wiped out, in- 
cluding more than a thousand knights. English archers 
on foot proved more effective than armor-clad French 
knights astride their chargers. The Battle of Crécy was 
one of the first times English soldiers used gunpowder. 
The hero of the battle was Edward, the Black Prince, 
son of Edward III of England. MARION Р. LANSING 

See also Enwanp (III);Epwarp (The Black Prince); 
HUNDRED YEARS’ WAR. 

CREDIT, in education. See UxivErsrrIEs AND Cor- 
LEGES (Curriculum). 
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E. ADAMSON HOEBEL 


CREDIT in business means an expectation of payment 
at a future date for something of value given on trust 
The word credit comes from the Latin verb ; redere, which 
means fo trust. 


Commercial Credit. A storekeeper may not have 
enough goods on hand to meet the demands of his cus 
tomers. He wants to buy more from a manufac turer to 


replace his stock, but he lacks the money to pay for them 
at once. Yet the storekeeper has a reputation for hon- 
esty, and he carries on a steady business, The money 


received from sales of the store should be suffic ient to 
pay for the goods within 60 days. The manufacturer 
sells him the goods with the understanding that he will 
pay for them at the end of that period. Such a sale is 
said to be on credit. ^ large volume of business is trans- 


acted on this basis. The manufacturer is thus able to 
employ a number of people. Their wa 
buy the goods through many storekec 


s are spent to 


The manufacturer buys raw materials on credit in 
the same way. Or he builds a new factory with money 
which the bank lends him. The manufacturer тау 


promise to repay the banker by signing a promissory note 
(see Nore). Sometimes he may also pledge bills, drafts, 
mortgages, or bonds as security for the Joan. Such docu- 
ments are called instruments of credit. Ehe banker, who 
is the creditor in this case, can establish claim to them if 
the manufacturer (the debtor) fails to repay the loan. 
Banks in this way play an important part in the develop- 
ment of industry and commerce in a country. 

The wise extension of credit thus makes it possible to 
build railroads, develop natural resources, or construct 
great buildings, But the retail merchant also makes 
sales to individuals on credit by means of charge ac- 
counts. See Consumer Credit below. 

The confidence which citizens feel in the ability and 
willingness of a nation, state, county, or city to pay its 
debts is called public credit. 

Consumer Credit. Only business firms or well-to-do 
persons could obtain credit in former times. Persons with 
small or moderate incomes had to save money little by 
little to make a major purchase. Yet production of 
goods was constantly increasing. Merchants began to 
let such persons have these goods and pay for them in 
small sums, usually by the week or month. This arrange- 
ment of credit is called installment credit, or the deferred- 
payment plan. It began in the 1800's with the sale of 
such articles as sewing machines and books. Installment 
buying reached its greatest growth following World 
War I. Many department stores and other retailers also 
extended their regular credit facilities, usually called 
charge accounts, to persons of moderate means. è 

The problems of consumer credit are similar to those 
of commercial credit. Commercial credit has made ех- 
pansion possible in-industry and commerce. But it has 
also at times contributed to depression conditions. 

During World War II, the United States government 
placed restrictions on credit, or installment, boymi: 
Larger down payments were required, and the period o 
time over which the payments could be extended we 
shortened. The Defense Production Act of 1950 agai? 
gave the federal government power of control over cre 
it, but this was ended in 1952. Ковент W. MERRY 

See also BANKS AND BANKING; Finance COMPANY; 
INSTALLMENT PLAN; Loan Company; MORTGAGE. 

CREDIT, LETTER OF. Scc LETTER or CREDIT. 


CREDIT AGENCY is a firm which obtains information 
on the financial standing of a company or individual. 
Such information is then used as a basis for furnishing 
— eredit to the person or company. For example, а whole. 

saler may have many customers scattered throughout 

the country. Most of these customers purchase goods on 
credit. The wholesaler must know the customer’ finan- 
cial standing, whether they are honest, and other facts, 
before he will sell to them on credit. Because it is diff 
cult for him to obtain this information himself, he pays 
a firm to do it for him. Such firms are credit agencies or 
mercantile agencies. Most credit agencies specialize in cer 
tain lines of business or in certain territories. For ex- 
ample, some agencies gather and supply only informa- 
tion about individuals for retail merchants. The leading 
credit agency in the United States is Dun & Bradstreet, 

Inc. This company furnishes credit information on most 

of the important business firms in the United States and 

Canada. ^ Resear W. Mexay 

See also Creprr; Dun BRADSTREET, INC. 
CREDIT ANCE. Seé Insurance (Casualty, 

Surety, and Fidelity Insurance). 

CREDIT MOBILIER, moh BEEL yer, OF AMERICA was 

a joint-stock company responsible for a major political 

scandal in the history of the United States. It was first 

chartered in 1859 as the Pennsylvania Fiscal Agency. In 

1864 it came under the control of the Union Pacific 

Railroad Company, which renamed it and turned it 

into a construction company for the Union Pacific. 

That railroad had been chartered by the government 

on the following terms: for each mile of track built, the 

government was to give the road 10 sections of public 
land and from $16,000 to $48,000 in United States 
bonds, depending on how difficult the country was to 
build through and how much work needed to be done. 
Actually, this was far more than was needed to build 
the road. But since the same men owned the Union 
Pacific and the Credit Mobilier, the railroad gave the 
contracts to the construction company on such terms as 
to make sure that all the government funds should be 
spent, with enormous profits for the owners. The result 
was that shares in Credit Mobilier rose with suspicious 
rapidity. To keep the government in line, Oakes Ames, 
manager of Credit Mobilier, who was also a congress- 
man from Massachusetts, distributed stock at far below 
market price to members of Congress and government 
officials, and even loaned them money to pay for it. 
These transactions were exposed in 1872, to the con- 
sternation of the country, which saw Vice-President 

Schuyler Colfax and other high officials accused of ac- 

cepting bribes. After much excitement, Congress 

strongly reprimanded one of the government directors of 
the railroad and two of its own members, Ames and 
James Brooks of New York. The builders of the Union 

Pacific kept their huge profits, and the government 

funds intended as a permanent endowment for the road 

passed into private hands. У 

The name Credit Mobilier was taken from a French 
banking firm which was likewise involved in a public 
scandal. Established at Paris in 1852, the firm became 
powerful, and, at the expense of small investors, the pro- 
moters acquired huge fortunes. Extravagant speculation 
ruined the firm in 1869. The small investors lost their 
investments, but the promoters kept the great sums 

they had built up. On a 


CREDIT UNION is a cooperative savings and bms аъ 
sociation арй by Сы member eu эгуу foe thee 
own mutual benefit. The member their savings 
M би mene шы. 
ful or necemary purpose, he may do so at a low raie, 
commonly one pet cent a month on the unjassd balance 
Credit unions are often organized among the employees 
of companies or member of farm groups, labor unions, 
and educational, religious, and social institutions. 
There are about 17,000 credit unions in the United 
States, with a total membership of about 6,000,000. 
They have asets of more than $3,300,000,000, and 
loans outstanding of about $2,400,000,000, 

Cooperative credit societies originated in Germany 
when Hermann Schulze, mayor of Delitzsch, organized 
one in 1848. Alphonse Desjardins organized the first 
credit union in North Ametica in 1900 at Levis, Quebec, 
in Canada. Desjardins came to Boston carly in 1909 
and helped Edward А. Filene, a Boston ' 
store executive, draft a bill in the Massachusetts legis 
lature to make credit unions legal in that state, About 
half of all credit unions operate under federal charters 
under the supervision of the United States Bureau of 
Federal Credit Unions. The others are chartered by in- 
dividual states. 9. L. Baou 

See also COOPERATIVE; FEDERAL Curprr. UNIONS, 
BUREAU OF. 

CREDITOR. See Desr. 

CREE INDIANS once occupied a large part of Canada, 
from southwestern Quebec to Saskatchewan, They were 
related by language to the Algonkian family. 

In the middle 1700's a small group of Cree moved 
west into Alberta and south into the United States. 
These Plains Cree became buffalo hunters, and lived 
like the other Plains tribes (see INDIAN, AMERICAN 
[Plains Indians]). 

Woodland, or Woods, Cree lived mainly by hunting 
and fishing. They hunted moose on the southern borders 
of their forest country, but caribou provided the chief 
game farther north. These Cree also hunted bear, 
beaver, wild fowl, and fish, wandering far and wide in 
search of their food. The Woodland Cree wore clothing 
and moccasins of moosehide, caribou skins, and other 
furs. These Indians usually traveled by birchbark canoc 
in summer, bypassing the tangled forests and swamps. 
‘They used snowshoes and sleds for winter hunting in 
the deep, soft snow of the forest. Cree society was or- 
ganized around the family. Dream visions were impor- 
tant to the Cree hunter, because he believed that they 
brought him a protective guardian spirit. 

About 1,000 Plains Cree live on reservations in Mani- 
toba and Montana. The 32,000 Woodland Cree live 
оп reserves in Quebec, Ontario, Manitoba, Saskatche- 
wan, and Alberta. Many of the Cree live much as their 
ancestors did. Exams Harp, Jr. 

CREED is one’s belief, or set of beliefs, about a definite 
subject. If a man says “I believe honesty is the best 
policy,” and means it, that is his business creed in deal- 
ing with other people. Creeds are usually associated 
with religion. But they can just as well be connected 
with any other kinds of beliefs. One may have a political 
creed or an educational creed as well as a religious creed. 

The creed of any church contains the statements, or 
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CREED, AMERICAN'S 


articles, of faith which the members of that church ac- 
cept. There are as many creeds as there are religious 
sects. In the Christian Church, most of the creeds have 
come down from a few that were established by the 
early Church. The first of these is the Apostles’ Creed. 
It is so named because it is supposed to have been set 
down by the 12 Apostles. The next creed of importance 
was called the Nicene Creed, It was adopted by the Coun- 
cil of Nicaea, in A.D. 325. See Nicene COUNCILS. 

Later, the Council of Trent and the Council of the 
Vatican added several articles to this creed. It then in- 
cluded all the articles of faith of the Roman Catholic 
Church. 

Protestant creeds were adopted during the Reforma- 
tion in the 1500's. The Lutheran Church has as its creed 
the Symbolic Book of the Evangelical Church. 'The Church 
of England has the Thirty-Nine Articles, and the Presby- 
terian Church has the Westminster Confession of Faith. 
The creeds of other Protestant denominations were 
formed by modifying one or more of these creeds. They 
are all similar in their main ideas. A. Eustace HAYDON 

See also APOSTLES Creep; REFORMATION; THIRTY- 
NINE ARTICLES; TRENT, COUNCIL or; VATICAN COUNCIL. 

CREED, АМЕВ!САМ'$. See American’s CREED. 

CREEK, or MUSKOGEE, mus KOH gee, INDIANS 
formed a confederation that included a group of tribes 
originally located in present-day Alabama and Georgia. 
The Creek later moved to Oklahoma as one of the Five 
Civilized Tribes (see Five CIVILIZED TRIBES). 

Creek farming settlements lay along the Coosa, Talla- 
рооза, and Chattahoochee rivers: There were almost 50 
towns in the Creek confederacy, which was created 
mainly as protection against enemy attack. The Creek 
enjoyed music and played the ball game now called 
lacrosse. Every summer they held a four- or eight-day 
festival called the puskita, or busk, to celebrate the 
ripening of new corn. During this period of peace, the 
people threw away old clothes and household utensils; 
and kindled new fires as symbols of the new year. 

In general, the Creek remained hostile to the Spanish 
colonists, but friendly with the British and Americans. 
An exception was the Creek War of 181 3-1814, in 
which these Indians fought against the United States. 
This war ended in the surrender of Creek lands to the 
United States (see INDIAN WARS [In the South]). The 
Creek then moved to Indian Territory (now Okla- 
homa), where they organized a government with schools 
and other institutions. 

Most Creek now live in Oklahoma, with a few in 
Texas, Louisiana, and Alabama. Some have kept a 
few of their old customs, but most of them live like their 
white neighbors, WILLIAM Н. GILBERT 

See also FLoripa (Famous Floridians [McGillivray, 
Alexander]). 

CREEL, GEORGE (1876-1953), a newspaperman and 
author, served as chairman of the Committee on Public 
Information, the United States information agency in 
World War I. His committee promoted voluntary 
newspaper censorship of confidential war information. 
Creel served as chairman of the advisory committee of 
the Works Progress Administration in 1935 and as U.S. 


Commissioner to the San Francisco International 
Exposition in 1939. 
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Born in Lafayette County, Missouri, Cree! edited the 
Kansas City Independent from 1899 to 1909. His crusade 
for clean government in Kansas City won him acclaim 
Later he worked in Denver with the Post and the Rocky 
Mountain News from 1909 to 1913. His many books 
include How We Advertised America (1920) and Wa 
Criminals and Punishment (1944). Јонх E. Dizway 

CREEPER. See VIRGINIA CREEPER. 

CREEPER is the name of a family of small, busy birds 


much like the woodpeckers in their habit of climbing 
trees. Most creepers are found in Europe, but the com. 
mon brown creeper lives in North America. It is wide. 
spread in southern Canada but is frequently observed 


in the southern part of the United States in winter, The 
creeper is smaller than the sparrow. Its brown plumage, 
streaked with white, looks 
almost like the rough bark 
of the trees it climbs. It is 
grayish-white beneath, 
however. The bird moves 
around a tree from the base 
upward. It uses its curved 
bill and sharp tongue to 
pick out every insect and 
spider egg it can find in the 
bark. Insects and seeds 
make up its only food. 
The creeper has a “‘wild, 
sweet song,” heard only 
when the bird makesits nest 
behind loose bark. The fe- 
male lays five to eight white eggs with brown spots. 
Scientific Classification, The creeper belongs to the 
family Certhiidae. The brown creeper is genus Certhia, 
species familiaris, subspecies americana. 
See also Bra (color pictures, Birds of Other Lands 
[Blue Honey Creeper; Wall Creeper], Types of Beaks). 
CREEPING BENT. Sce BENT. 
CREEPING CHARLIE. See LoosrsrRirz. 
CREIGHTON UNIVERSITY is а coeducational liberal 
arts school conducted by the Jesuits at Omaha, Nebr. 
The university has а graduate school, and schools of 
medicine, law, dentistry, nursing, pharmacy, journal- 
ism, and commerce, It grants bachelor’s and master's 
degrees, and doctor’s degrees in dental surgery and 
medicine. Creighton has the only Roman Catholic 
medical school west of Missouri. Founded in 1878, the 
university was one of the first to develop educational 
television. For enrollment, see UNIVERSITIES AND 
Corrrars (table). HARRY A, DOLPHIN 
CREMATION. Sec FUNERAL Customs. 
CREMAZIE, OCTAVE. See CANADIAN LITERATURE 
(History of French-Canadian Literature). А 
CREOLE, KRE ohl, is a term used loosely to indicate 
descendants of French or Spanish settlers of an area. It 
comes from the Spanish word criollo, meaning “native 
to the place.” It is also used in speaking of Creole peo- 
ples’ languages or local products, as in the terms Creole 
pralines or Creole cooking. In the United States, Creole 
now refers only to white descendants of French or 
Spanish settlers of the Gulf States. In colonial Laun 
and South America, white persons born in the Western 
Hemisphere were called criollos, or creoles (see SOUTH 
America [Independence]). Winton Marion KmocMAN 
CREOLE STATE. See LOUISIANA. 


The Brown Creeper uses its 
strong feet and 12 stiff tail 
feathers to cling to the bark 
where it feeds. 


CREOSOTE, KRE oh soht, is a heavy, ойу liquid made 
by distilling wood or coal tar. It has a penetrating, 
smoky smell and is nearly colorless when pure. Creosote 
as marketed is commonly a brownish color, and is a 
mixture of a number of substances such as cresol. Cre- 
osote oil taken from beechwood tar has been used in 
medicine. This oil is chiefly made up of creosote and 
guaıacc J| 

Creosote is used as an antiseptic and to reduce fever. 
It should never be taken except under a physician's 
direction, since it is a dangerous poison. Creosote causes 
a poisoning similar to that of carbolic acid. Creosote 
obtained from coal tar is one of the most effective wood 
preservatives, and has been in use for over 100 years. It 
is also used as pitch for roofing. Creosote is sometimes 
used to neutralize disagreeable odors. лотах Eowaxo Suri 

See also CRESOL; Tar. 

CREOSOTE BUSH, or GREASEWOOD, is a desert 
shrub that grows in southwestern United States and 
Mexico. It is an evergreen, and smells like balsam. The 
creosote bush grows about 5 to 8 feet high. It has many 
branches. and produces a resin. The leaves are made up 
of two tiny leaflets about one third of an inch long, and 
shaped slightly like an egg. They have no stalk. The 
creosote bush has tiny yellow flowers, The fruit is round 


Willis Peterson 


Creosote Bushes require a great amount of sunlight and grow 
only in desert regions in southwestern United States and Mexico. 


and white, and feels like felt. Creosote bushes grow in 
sandy, light soil, and need much sunlight. 

Scientific Classification. The creosote bush belongs to 
the family Zygophyllaceae. It is genus Larrea, species 
tridentata. J- J. Levon 

CREPE, /ғаур, is the term for fabrics woven so that the 
cloth has a crinkled, or rippled, surface. Crepe fabrics 
are woven from tightly twisted yarns, some of which 
may be twisted to the right and some to the left, causing 
the yarns to spring back into kinks, or curls, after the 
weaving. Crepe fabrics may be woven from silk, wool, 
rayon, or cotton. Mourning crepe is a black, dull silk with 
deep grooves pressed into the surface. It is used n. 
mourning bands to be worn on the arm, or as part o 
funeral wreaths. Grepe paper, used in decorating, 5 
colored paper which is crinkled to look like crepe cloth. 
The word crepe comes from the Latin verb form crispare, 
which means to curl, Grace G. DENNY 


CRETACEOUS PERIOD 


CRERAR, AREE rair, HENRY DUNCAN GRAHAM 
(1888- ), distinguished himself as commander of the 
First Canadian Army in the invasion of the Rhineland 
and western Netherlands in World War П. He served 
as Chief of the Canadian General Staff in 1940 and 
1941, and commanded the First Canadian Conps in 
Great Britain and Italy from 1942 to 1914. He was 
noted for his skill and determination 

Born in Hamilton, Ont, Crerar studied at Upper 
Canada College, at Lausanne, Switzerland, and at the 
Royal Military College in Kingston, Ont. He joined the 
Canadian Expeditionary Force in 1914 as an artillery 
captain and served throughout World War 1. Crerar 
retired from the army in 1945. 

CRESCENDO. See Music (Terms) 

CRESCENT, AREHS uhnt, is a symbol that resembles 
the shape of the new moon. In heraldry, the crescent 
is usually shown with its ends, or horns, pointing up. 
If the horns of the crescent are shown pointing to the 
left, the crescent is called decrewent, If the horns point 
to the right, it is called increment. If the horns are shown 
pointing down, it is called a crescent reversed. 

The people of Constantinople used the crescent 
as their symbol. When the Turks conquered the city, 
they adopted it as their symbol. It appears in the flag 
of Turkey. In Moslem countries, a flag with a red 
crescent on it means the same thing as a red cross on 
a flag in other countries. Armor E. DeBon 

CRESOL, AREE sohl, is the common name for a group 
of chemicals that scientists call Aydroxytoluenes, Creosote 
oil contains cresols, and is used to preserve railroad ties, 
fence posts, and other wood used outdoors (see Crno- 
SOTE). Antiseptic soaps and emulsions are made from a 
purified mixture of the known cresols: orthocresol, 
metacresol, and paracresol. These soaps and emulsions 
find medical use as antiseptics for minor cuts and 
wounds, and as disinfectants for hands, instruments, 
and hospital facilities. Javes S. Рита 

CRESS is any one of three green plants in the mustard 
family. They are used in salads and to garnish meats. 
The best-known cress plant is called water cress because 
it grows in water in sandy creek bottoms. It has smooth, 
bright-green leaves on long slender stems. Garden cress, 
or peppergrass, has a sharper taste than water cress. It 
grows in the Middle West. Swedish cress, sometimes 
called upland cress or winter cress, grows in Sweden. It is 
served as a vegetable there. ^ 

Water cress may be raised as a winter crop in green- 
houses. It grows best in running water. Garden cress is 
usually planted in the carly spring and harvested about 
six or seven weeks later. The cresses are rich in minerals, 
but are usually eaten in too small amounts to provide 
much food value. 

Scientific Classification. Cresses belong to the mustard 
family, Cruciferae. Water cress. is genus Nasturtium, species 
officinale. Garden cress is Lepidium sativum. Swedish cress 
is Barbarea vulgaris. S. Н. WITTWER 

See also MUSTARD. t 

CRETACEOUS PERIOD, free TAY shus, is à period 
in the geologic time scale of the earth's history. Scien- 
tists believe that the Cretaceous Period began 130,- 
000,000 years ago. See also GeoLocy (table, Outline 
of Earth History). 


Juss Moon 
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CRETE, kreet, is a Greek island in the Mediterranean 
Sea. It lies about 81 miles from the Greek mainland, 
and nearly twice as far from Turkey. For location, see 
Greece (color map). Crete is the fifth largest island in 
the Mediterranean Sea. Oblong in shape, it measures 
about 186 miles in length and from 7 to 35 miles in 
width. Crete and several small neighboring islands make 
up four Greek nomoi, or departments. Crete covers 
3,235 square miles. 

Mountain ranges run from one end of Crete to the 
other. Mt. Ida, the highest peak on the island, reaches 
8,058 feet above sea level. Fertile valleys lie between 
the mountains. Crete has a mild climate, with a dry 
season during the summer, and rain in winter. The chief 
industries are farming, sheep and goat raising, and 
light manufacturing. Its principal exports include al- 
monds, cheese, citrus fruits, olive oil, and wines. 

Homer told of more than 100 cities in ancient Crete. 
But today, there are only three major urban areas, all 
of which lie along the northern coast. These are 
Khania, the capital; Iráklion; and Réthimnon. There 
are no good natural harbors along the island’s southern 
coast, and little commerce enters or leaves this area, 
Historians estimate that about 1,000,000 persons lived 
in ancient Crete. But only 462,124 persons live on the 
island today. 

Crete and the Aegean islands were one of the three 
areas in which ancient Mediterranean civilization 
reached advanced stages. "They share with ancient 
Egypt and the valleys of the Tigris and Euphrates 
rivers the honor of being the scene of man’s earliest 
struggles to rise out of barbarism. But the island played 
relatively little part in ancient Greek history. Archae- 
ologists have found remains of a Neolithic culture that 
flourished in Crete from about 10,000 B.C. to 3300 B.C. 
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A Medieval Fort in Irák- 
lion harbor stands as a re- 
minder of the numerous tyrants 
who have invaded Crete, 


Magnum 


A Minoan, or Aegean, civilization followed the Neo- 
lithic culture, and lasted to about 1450 s.c. Crete 
achieved great advances in art, architecture, and engi- 
neering during the Minoan era (see AEGEAN Слуша 
ZATION). 4 
In 67 в.с., Crete was conquered by Roman legions 
commanded by Pompey. In the following centuries, the 
island came under the rule of successive invaders, in- 
cluding the Byzantines, the Venetians, the Ottoman 
Turks, and the Egyptians. In А.р. 823, for example, 
Crete passed from the control of the astern Roman 
emperors to that of the Saracens. The Saracens built the 
capital of Candia (present-day Irdklion). The Byzan- 
tines expelled the Saracens in 861, and retained con- 
trol for almost 400 years. In 1204, the Byzantine rus 
peror sold Crete to the Venetians. They held the islan 


Crete Lies Southeast of Greece. 


MEDITERRANEAN SEA, 


against both Genoese and Ottoman assaults until the 
Ottoman conquest of 1669. 

Crete remained under Ottoman administration until 
the late 1800's. But most of the people of the island 
were Christian in faith, Greek in speech, and pro-Greek 
in sentiment. Difficulties constantly arose between the 
Cretans and the Turkish Moslem minority, These 
troubles intensified in the early 1800's, when Greek 
nationalism increased on the island. The Ottoman Em- 
pire gave up control of Crete after the Greco-Turkish 
War (1897-1898). After the Ottomans left, Great Britain, 
France, Italy, and Russia agreed to allow Prince George 
of Greece to serve as governor of Crete, 

The strong movement for union with Greece con- 
tinued in the early 1900s. Crete became part of Greece 
soon after the Balkan Wars of 1912-1913. A Cretan 
leader, Eleutherios Venizelos, played a dominant role 
in Greek politics from that time until 1935. The Greek 
government fled to Crete after the German attack on 
Greece on Apr. 6, 1941. The Greeks had to evacuate 
their government to Cyprus on May 31, when German 
airborne troops attacked Crete. Axis forces retained 
control of Crete until the surrender of May, 1945. After 
the war, Cretan recovery depended chiefly on the 
revival of exports and the gradual restoration of pros- 
perity in Greece as a whole. Harry N. HOWARD 
Related Articles in WORLD Book include: 


Architecture Clothing (Ancient Times; Daedalus 
(Minoan) color picture, Knossos 
Ariadne Costumes of Venizelos, 
Ancient Peoples) Eleutherios 


CRETINISM, KREE tin iz’m, is a condition, present at 
birth, that results when none or not enough of the thy- 
roid hormone, thyroxin, is produced. Children suffering 
from this condition are called cretins. In these children, 
the thyroid gland may be absent or abnormally small. 
Or the gland may even be greatly enlarged but not 
functioning. The thyroid hormone influences growth. 
Therefore, a cretin does not show proper physical or 
mental growth. He has a large head, but short arms and 
legs. His face is broad and the bridge of his nose is flat- 
tened. His eyelids are puffed and his tongue protrudes 
between his lips. His pale, dry skin is cold and some- 
times yellowish. Tooth and bone formation are delayed. 

Doctors treat cretinism with thyroid extract, and be- 
gin treatment as soon as possible. When treatment is 
started early, the child's body often develops normally 
and brain development improves. BENJAMIN F. MILLER 

See also HORMONE; PARACELSUS, PHILIPPUS А.; THY- 
ROID GLAND, { 

CRETONNE, free ТАНУ, is a printed drapery fabric 
made of heavy cotton, linen, or rayon. Cretonne has a 
variety of weaves and finishes but is not glazed. Chintz 
is sometimes called cretonne, but cretonne is heavier 
and has bolder designs. Cretonne is made in widths of 
either 36 or 50 inches. See also CHINTZ. Grace G. Denny 

CREUSA. Scc MEDEA. M 2 

CREVASSE, kreh VAS, is a deep crack, or fissure, in an 
earth embankment or a glacier. Levees which are built 
to stop rivers from flooding sometimes leak ics 
through crevasses. Huge crevasses, common on all gla- 
E make it dangerous or even jane 
Slaciers. See also GLACIER. WALTER Н. 

CREVECOEUR, MICHEL GUILLAUME JEAN DE. See 
AMERICAN LITERATURE (The Roots of Democracy). 


CRIBBAGE 


CRIBBAGE is а card game for two, three, 
players. When four play, they are paired as partners 
against each other. Cribbage requires a full pack of 
ordinary playing cards. The players cut the pack to 
decide who shall deal. The one to cut low card then 
deals six cards to his Opponent, or nondealer, and six 
to himself. He places the other cards face down on the 
table, to form the crib. The nondealer then cuts the 
pack and on it places the cut card face up as the furnup 
or starter. Each player keeps his own score on the 
cribbage board, using two pegs. The object usually is to 
make a score of 121, but the score may be set at 61 
when only two play. 

The nondealer lays down a card and calls its value 
The dealer may put down a card of equal value, or he 
may play a card which will bring the total value of both 
cards to 15. The value of each card is added to the 
others as they are played until a total of 31 isreached. Ifa 
player cannot lay down a card without going beyond 
31, he must say “go.” His opponent then pegs one, after 
playing as many cards as he can without passing 31. 
Whenever ago occurs, the opponent of the one who last 
played a card begins a new count at zero. 

If a player reaches 31 exactly, he scores two points. 
If he cannot, he scores опе. А run of three or more 
cards makes a sequence, and scores one for each card. 


or four 


Brown and Bigelow 


In a Cribbage Game, each of the players keeps his own 
score by moving two pegs on the special cribbage board. 


After all cards have been played, the nondealer counts 
his hand first. Face cards count 10, and other cards 
count according to their spots. Each combination of 15 
and each pair counts two. Three of a kind count six, 
and four of a kind count 12. If a jack is the turnup, it 
scores two for his heels or two points for the dealer. A 
player holding a jack of the same suit as the turnup 
may claim one for his nobs. The dealer then counts his 
hand in the same way, except that the crib always 
belongs to him, and he adds its value to his other 
points. LILLIAN FRANKEL 
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USDA; Foldes, Black Star 
European House Crickets, 
left, and common North Amer- 
ican field crickets, above, grow 
about one inch long. 


CRICKET is a kind of jumping insect related to grass- 
hoppers. Crickets differ from grasshoppers because they 
have prominent feelers at the tip of the abdomen. 
Crickets’ wings lie flat over cach other on top of their 
backs. Some crickets are wingless. The slender antennae 
are much longer than the body in most kinds of crickets. 
The ovipositor, an organ from which the eggs are laid, 
is usually slender and cylindrical. 

The best-known crickets are the house cricket of Europe 
and the common, black, or field cricket of America. These 
blackish or brownish insects are about an inch long. 
Their merry song may be interpreted as cree-cree, cree- 


File and 
“ scraper 
x (enlarged) 


The Organs with Which the Cricket "Sings." At the 
right are shown the cricket's upper wings, folded along its back 
so that the right wing nearly covers the left, At the left, portions 
of the wings are shown separated, with the sound-producing 
organs enlarged. Each wing has a “file,” or thickened vein with 
crossridges, and a “scraper,” or hard, sharp-edged portion. 
The scraper of either wing may be rubbed against the file of 
the other wing to produce the mating call. 


cree. The tree cricket is a light yellow-greenish color. It 
spends most of its life in trees and lays its eggs in the 
bark or in small twigs. The tiny ant-loving crickets are 
wingless and as broad as they are long. They live in 
ants’ nests. Mormon crickets, camel crickets, cave crickets, 
mole crickets, and Jerusalem crickets are not true crickets 
(see More Cricket; Mormon CRICKET). 

Only the male cricket produces sound. But both sexes 
have hearing organs located in their front legs just 
below the knee. Crickets remain in sheltered places 
during the day, and go forth at night for food. They eat 
many foods including grain, remains of other insects, 
woolen articles, and bookbindings. In autumn, most 
crickets lay their eggs in soil. The eggs hatch in spring. 

In China and Japan, people keep singing crickets in 
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Cornelia Clarke 


Cornelia Clarke 
Tree Crickets chirp louder 
than most other crickets, 


Wingless Camel Crickets 
belong to the katydid family. 


cages as pets. Some persons consider the cricket a 
prophet of good fortune. 
Scientific Classification. Crickets belong to the order 
Orthoptera. They form the family Gryllidae. сли. р. Duncan 
See also ORTHOPTERA; WEATHER (picture, Weather 


Facts). 
CRICKET is an outdoor game played between two 11- 
man teams. It ranks as the national game of Great Brit- 


ain, and is popular in several Commonwealth countries. 
The game is played on a level, oval field of grass on 
which two wickets stand, 22 yards apart. Each wic 


consists of three stumps, 27 to 28 inches high. Two pie 
of wood, called bails, rest across the top of the stumps. 
The stumps stand near enough together to keep the 
ball from passing between them. The field should meas- 
ure at least 450 by 500 feet. 

The hard, red-leather covered ball measures g inches 
around and weighs 55 ounces. The bat consists of a 
blade, shaped like a paddle and attached to a handle. 
Its total length is about 38 inches. The team which 
takes the bat, after tossing a coin, posts one batsman at 
each wicket. The other team takes positions suitable for 
stopping or catching the ball which one of their number, 
called the bowler, throws, or bowls, against the wicket 
opposite him. Two umpires stand near each wicket. 
The object of the game is to score runs when at bat and 
to put the opposing batsmen out when in the field. The 
batsman tries to defend the wicket by stopping the ball, 
or drives it into the field. If he sends it into the field, he 
may run to the opposite wicket and change places with 


In a Game of Cricket, the 
batsman uses а long paddle, 
called a bat, to defend his 
wicket. He must either stop the 
ball, or drive it into the field. 
The wicketkeeper behind the 
batsman serves approximately 
the same purpose as the 


catcher іп a baseball game: 
British Combine 


other batsman. If he arrives at the other end before 
ball is returned, he scores a run. He does not have 
un, but may do so ifhe hits the ball in front or behind 

He runs only if he believes he and the other bats- 
on his team can reach the opposite wickets without 
put out. A man can score more than one point on 
it, because once a ball is hit, the runners can run 

and forth as long as they feel it is safe to keep 


so. 

А wicketkeeper stands behind the batsman to stop the 
all if the batter misses it. Runs may also be scored if 
wicketkeeper fails to stop such a ball. When six 
walls have been bowled at one end, another bowler at 

other end takes the ball. 

A batsman is out if a ball passes his bat and strikes 
the wickets or if he strikes a ball and it is caught on 
‘the fly in front of or behind his wickets. He is also out 
| ifa fielder returns the ball to the stumps before he 
‘reaches the wicket during a run. 

A game consists of two innings. Games can last several 
days, because it is not uncommon for a man to score 
more than тоо runs before being put out. An inning 
lasts until 10 players on each cricket team have been 
retired. 

"The rules of cricket demand that the game be played 
with great courtesy. Players never question the decisions 
of umpires. Attempts have been made to change the 
rules in order to quicken the game, but without success. 
Anoted player remarked “It would not then be cricket.” 
"It isn’t cricket” has come to refer to any act that 
is unfair. 

CRICOID CARTILAGE. See Larynx. 

CRILE, GEORGE WASHINGTON (1864-1943), gained 
fame as a surgeon. His contributions to the development 
of surgery included studies on shock, hemorrhage, blood 
transfusion, surgical treatment of high blood pressure, 
and a nerve-block system of anesthesia. He had wide 
interests and wrote such books as Diseases Peculiar to 
Civilized Man (1934); The Phenomena of Life (1936); and 
Intelligence, Power and Personality (1941). 

Crile was born in Chili, Ohio. After receiving his 
medical degree from Western Reserve University in 
1887, he studied in Vienna, London, and Paris. He 
taught at Western Reserve intermittently from 1893 to 
1924. Crile founded the world-famous Cleveland Clinic 
Foundation in 1921. Молн D. FABRICANT 


DIAGRAM OF A CRICKET COURT 


_ CRIME violates the Laws of a community, state, prov- 
ince, or nation. It is punishable in accordance with 
these laws. Crimes vary according to the time агы! the 
place where they occur. An act that is completely ac 
ceptable in one community may be considered a crime 
in another. But the laws of most countries consider as 
crimes such offenses аз arson, bigamy, burglary, forgery, 
murder, and treason. A criminal may be imprisoned or 
face other punishment, according to the laws of the 
community in which he lives. 

Criminal Law. Not all offenses against the law are 
crimes. The laws that set down the punishments for 
crimes form the criminal law. The law describes as crimes 
those offenses considered most harmful to the commu- 
nity. For example, if a person murders another person, 
he threatens the safety of people in general. For this 
reason, the community punishes him for his crime. On 
the other hand, a person may wrong someone else in 
some other way that offends the civil law, Such offenses 
are settled when a person makes restitution to another, 
He does this either by voluntary agreement or as the 


result of a court judgment. Civil offenses are called fortr-— 


(see Tort). 

Generally speaking, all crimes were torts in carly 
society. Even murder developed as a private matter be- 
tween the criminal and the family of the victim. The 
family might settle the matter either by revenging itself 
on the murderer or by accepting a payment from him. 
The act of taking revenge became known as a vendetta. 
Later, the idea of crime as an offense against society led 
to the development of criminal laws. But punishment 
of crime remained primarily a matter of revenge. Then 
people began to consider punishment as a means of pre- 
venting crimes. Criminologists today believe that society 
must protect itself against criminals rather than revenge 
itself on them. This protection can be achieved either 
by reforming criminals and teaching them to become 
useful citizens, or by removing them from society 
permanently. 

The Nature of Crime. Ideas about crime and its 
punishment depend on the customs and ideas of the 
community. Blasphemy, heresy, sorcery, and witchcraft 
were once considered serious crimes punishable by 
death. Then crimes against religion ceased to be offenses 
against the community, and freedom of religion and 
scientific ideas gained wider acceptance. 

During the Middle Ages and afterward, many offenses 
were punishable by death. For example, a man might 
pay with his life for stealing a loaf of bread. Most coun- 
tries now use the death penalty only for such serious 
crimes as murder and treason. 

Modem civilization has brought a large increase in 
the number of acts that are considered crimes. A more 
complex way of living resulted in a new idea of man’s 
responsibility to his fellows. For example, selling ciga- 
rettes to a child may be a crime. A person who drives 
his automobile is responsible for keeping it in repair. If 
he fails to do so, he may be criminally negligent. 

Causes of Crime. People once considered criminals 
as sinners who chose to offend against the laws of God 
and man. But criminologists today regard society itself 
as in large part responsible for crimes committed against 
it. Causes of crime include poverty, undesirable living 
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conditions, and inadequate education. Crime results 
fundamentally from society’s failure to provide a decent 
life for all the people and to develop a sense of social 
responsibility in its citizens. Crime may become com- 
mon in times when values are changing rapidly, as after 
a war, or in places where people with different values 
and background are thrown together. 

Classes of Crime. The common law recognizes three 
classes of crime: treason, felony, and misdemeanor. Death 
or life imprisonment is the usual penalty for treason. 
Laws in the United States define a felony as a crime 
that is punishable by a term of one year or more in a 
state or federal prison. A misdemeanor is punishable by 
a fine or a jail term of less than one year. 

Punishments. Criminal law sets forth the penalties 
for crimes. Usually it provides both a maximum and 
minimum penalty for each offense. The defendant re- 
ceives his sentence after he has been found guilty in a 
trial. For some crimes, the jury itself decides the penalty. 
But the judge selects the penalty for most crimes. In 
either case, the judge or jury takes into consideration all 
the circumstances of the crime, and the character of the 
defendant. Frep E. INBAU 

Related Articles. For a detailed list of articles in WORLD 
Boox relating to crime, see the heading Criminal Law 
in the Law section of the READING AND STUDY GUIDE. 

CRIMEA, у ME uh, is a peninsula which juts from 
the southern part of Russia into the Black Sea and the 
Sea of Azov. The Crimea covers an area of about 10,000 
square miles and is joined to the mainland by the nar- 
row Isthmus of Perekop. A canal on its northern border, 
across the isthmus, leaves the Crimea completely sur- 
rounded by water and makes it an artificial island, The 
population of the Crimea is about 1,202,000. See 
Russia (color map). 

The Crimea rises gradually from coastal plains to the 
low Crimean Mountains along the southern coast. There 
are forests of cedar, magnolia, and olive trees, and many 
flowers grow in the meadows, The grassy plains furnish 
pasture for herds of sheep and horses, Grapes from the 
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The Crimean Peninsula juts 
into the Black Sea, above, The 
main battles of the Crimean 
War took place there. On Feb. 
17, 1855, Turkish forces thor- 
oughly defeated Russia at the 
D Battle of Eupatoria, left, 
Culver 


Crimea's vineyards go to make much of the wine of 
Russia. Grains flourish in the northern lowlands of the 
peninsula. Important deposits of iron, marble, and 
limestone have been found in the Crimea, and salt is 
dried along the coasts. The chief industries of the penin- 
sula are shipbuilding, mining, and fishing. Resorts and 
health centers line the coasts. 

The Crimea was one of the strongholds of opposition 
to the Soviet government after the Russian Revolution 
of 1917. Soviet troops put down the opposition in 1921, 
and the Crimea became an autonomous republic with- 
in the Russian Soviet Federated Socialist Republic. In 
World War II, German troops occupied the peninsula 
from 1941 to 1944. The Crimea’s autonomous status 
was removed in 1945, and it became a province of the 
Russian Soviet Federated Socialist Republic. In 1954, 
it was transferred to the Ukrainian Sovict Socialist Re- 
public. The capital of the Crimea is Simferopol. 

Other cities of the Crimea include Kerch, Sevastopol, 
historically important Balaklava, and Yalta, which 
was the scene of the historic conference in World War 
II. THEODORE SHABAD 

See also BALAKLAVA, BATTLE or; Crimean WAR; 
SEVASTOPOL; YALTA. 

CRIMEAN WAR (1853-1856) was fought between 
Russian forces and the allied armies of England, 
France, Turkey, and Sardinia. The immediate cause 
was a dispute among France, Russia, and Turkey about 
the control of the Holy Places in Jerusalem. The real 
causes of the war were political, commercial, strategic; 
and dynastic rivalries among the various nations. In 
the fighting, the allied armies drove the Russian forces 
out of Turkish territory and pursued them to the 
Crimean Peninsula. Chief battles took place at the 
River Alma, at Balaklava, at Inkerman, at Eupatoria, 
and at Sevastopol. The terms of peace were signed in 
Paris on March 30, 1856. Warren B. WALSH 

See also BALAKLAVA, BATTLE Or; NIGHTINGATEs 
Frorence; Paris, TREATIES ОЕ (The Treaty of 1856). 

CRIMINAL LAW. Sce Law, 


CRIMINOLOGY, grim uh NAHL oh jih, deals with 
scientific study of crime and its treatment. It con- 
tems the nature of crime, factors associated with crim- 
behavior, case st idies of criminals, and the treat- 
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Early Criminology 


The Classical School of criminology originated in a 
revolt against the harsh and arbitrary decisions of judges 
during the 1700's. At that time, judges acted according 
to the circumstances surrounding a criminal case rather 
than the offense committed. Punishments varied con- 
siderably, and were often severe. 

The rise of the Classical School is most closely asso- 
ciated with the Italian Criminologist Cesare Beccaria 
(1738-1794)- Criminologists usually consider his book, 
Crimes and Punishments (1764), as the foundation stone of 
the Classical School. 

Beccaria assumed that the criminal o 
will, and that pleasure and pain governe 
He attempted to make punishment Jess arbitrary ап 
less severe, He felt that everyone who violated a specific 
law should receive identical punishment regardless of 
age, sex, wealth, or position. But he thought that chil- 


dren and the insane should be excused from punishment 


ffender had free 
d his choices. 


Fingerprint Experts use various powders and liquids to get 


impressions of latent fingerprints. 
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because they did not have a well-developed free у 
Most of Beccaria's protests and re ommendat 
were related to the administration of courts and of 
ishments. He urged that laws should be clear, providi 
a scale of crimes from the least serious to the most da 
gerous to society. In that way, each person would know 
just what punishment to expect if he committed а cer- 
tain act. The purpose of punishment was to make sure 
that the guilty did not repeat the crime and t 
others were pre ented from committing similar crimes 
Beccaria felt that crime is prevented by the certainty 
and speed of punishment rather than by its seve 
Lawmakers in France worked out Beccaria's ideas in 
detail, and enacted them in the Code of 179 
later revisions. In English and American criminal law 
the principles of the Classical School have been modi- 
fied slightly, but retained. 
The Positive School of criminology, also known as the 
Italian School, developed in the late 1800's. Из leaders 
included Cesare Lombroso, Enrico Ferri, and Raffaele 
Garofalo. The С assical School had been interested in 
the crime itself, but the Positive School turned the in- 


terest from crime to criminals. 


Cesare Lombroso (1836-1909) believed that criminals 
had certain physical traits that made them different 


from other persons. He felt these traits resemble those 
man possessed at a lower stage of biological develop- 
ment. Аз а prison physician, he studied many ‹ riminals 


and reported that most of them had large jaws, rec eding 
foreheads, and other primitive physical traits He called 


these characteristics atavism, and believed the atavistr 


1 and its 


Criminologists Use Chemicals, right, to determine whether 


poison is present in human orgons. 
yn 
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criminal was a man “born” to be a criminal. 

Criminologists found it easy to attack Lombroso's 
theory, because they observed that many criminals did 
not have these physical traits. Charles Goring in Eng- 
land in 1913 was among the first to deny Lombroso's 
theory of the born-criminal type. But even though 
Lombroso's ideas have now largely been proved false, 
he laid the basis for the science of modern criminology 
by approaching crime from the scientific viewpoint. 

Enrico Ferri (1856-1929), another Italian, believed 
that society should try to prevent crime rather than to 
concentrate on punishment. He thought that scientific 
methods should be used in handling criminals. Ferri 
emphasized the effects of climate, customs, religion, 
and education in causing crime. He divided criminals 
into five classes: (1) born criminals, (2) criminally in- 
sane, (3) those who have formed the habit of crime, 
(4) those who commit crimes because of special circum- 
stances (occasional criminals), and (5) those who arc 
driven to crime by sudden, overwhelming emotion. In 
his book, Criminal Sociology, he described the way crime 
statistics change as social conditions vary as the “law of 
criminal saturation.” 

Raffaele Garofalo (1852-1934) agreed with Lombroso 
and Ferri that crime can be understood only by the use 
of scientific methods. He stressed the study of the crim- 
inal nature and the circumstances in which the criminal 
lives. Garofalo felt the criminal is a result of his biology 
and his own peculiar social environment—that he docs 
not freely choose to commit crimes. He added his own 
definition of crime and classification of criminals to 
provide a new refinement to the Positive School. 

In general, the Positive School made the shift of 
emphasis from crime to criminals and the causes of 
criminal acts. 


Modern Criminology 


Since the early 1900s, criminology has found leader- 
ship in the United States. Today, criminologists believe 
that crime results from many causes rather than one or 
two major factors. They do not consider the criminal 
as a special physical type. They do not believe that a 
person inherits criminal tendencies. Instead, they be- 
lieve that crime results from the inability of the individ- 
ual to deal with the world in which he lives, or from the 
failure of society to provide a proper environment. In 
the complex society of today, crime may result from the 
conflict between material goals and expected forms of 
behavior. These conflicts include association with crim- 
inals or persons with unfavorable attitudes toward the 
law; poverty, poor housing, and overcrowding; and 
other social conditions. Modern criminologists are in- 
terested in the connection between crime and such 
biological factors as inherited intelligence, glands, and 
bodily structure. But the greatest emphasis comes from 
sociologists who are concerned with environmental con- 
ditions that cause individuals to commit crime. Psychol- 
ogy and psychiatry have also thrown light on the moti- 
vation and emotions that play important roles in crime 
causation. 

Detailed case studies of delinquents and statistical 
analyses of the many factors associated with delinquency 
indicate that offenders usually come from unwholesome 
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backgrounds. For example, they frequently are the vic. 
tims of broken homes, bad neighborhoods, emotional 
frustrations, lack of affection from parents, ог poor 
supervision and discipline in the home. With such 
varied contributing causes, it is obvious that crimingl. 
ogy does not assume that any single factor causes a man 
to commit a crime. 

Techniques. Modern criminology uses sociologists, 
psychologists, psychiatrists, and other specialists work- 
ing together to seek answers to questions about crime. 
Case studies and statistical tools are nec sary in any 
important study of these causes, Usually, a group of 
delinquent boys and girls or of adult criminals is com- 
pared with a group of school children or adults in the 
community who are not delinquent but who are similar 
in all other important respects to the delinquent group. 
In this way, criminologists can measure significant dif- 
ferences between the two groups. These differences help 
to reveal many of the factors responsible {or causing the 
delinquent or criminal group to commit crimes. Descrip- 
tions of delinquents or criminals are almost meaningless 
without a group of nondelinquents or noncriminals 
(usually called a control group) with which to make 
comparisons. 

Rehabilitation. Modern criminology is also interested 
in the general field of penology, or the study of punish- 
ment. But it emphasizes treatment of the criminal rather 
than on punishment. The primary reasons for the exist- 
ence of prisons and parole systems are to protect society 
and reform the offender, because nearly all persons sent 
to prison are later released and returned to society. The 
best way to protect society, therefore, is to seek facts 
about the major causes of criminal behavior and to try 
to rehabilitate the offender so that on release he will be 
a well-adjusted citizen. 

Capital Punishment. Criminology is opposed to the 
death penalty and other forms of cruel and revengeful 
punishments. Modern criminologists favor applying 
scientific methods to the study of the causes of crime, 
and the handling of delinquents and criminals in courts; 
prisons, and upon their release from prisons. 


Careers in Criminology 


Work in criminology includes law enforcement, penal 
systems, probation and parole, and correctional work. 
Persons working in criminology include police officers, 
lawyers, judges, detectives, prison administrators, pro- 
bation and parole officers, psychologists, psychiatrists, 
sociologists, social workers, child-welfare workers, and 
correctional workers. Salaries vary widely, depending 
on the nature of the work. 

Persons entering the field should have good health, 
a high degree of patience and courage, and an interest 
in people. Formal training and education in criminology 
may be taken at a police training school or at a unt- 
versity or college offering courses in criminology. К 

Women in criminology work in juvenile institutions, 
reformatories, and prisons for women. Those in execu- 
tive positions in these institutions usually have college 


degrees, Marvin E. WOLFGANG 
Related Articles in WORLD Book include: 

Court Heredity Parole 

Crime Juvenile Court Prison А 

Ethics MacCormick, Austin H. Sentenc 


CRINOID. See Sra Глу. 


CRINOLINE, KRIHN oh lin, is a stiff cotton fabric 
used for garment interlinings and in the binding of 
books. Crinoline has a plain weave and a dull finish. It 
` is stiffened, or sized, with starch, glue, or some other thick 
substance. Crinoline comes in white, black, or gray, and 
is made in bolts 27 inches wide. The original crinoline 
was made from horsehair and linen or cotton yarn. The 
women of the 1800's used crinoline petticoats to make 
their huge skirts billow out. That period is often referred 
to as the “‘crinoline days." Skirts stiffened by crinoline 
became popular again in the 1950s. Grace С. Denny 

CRIPPLE. See Hanpicappep, THE (Training of the 
Crippled). 

CRIPPLE CREEK. Scc Coronapo (Interesting Places 
to Visit). 

CRIPPS, SIR STAFFORD (1889-1952), a noted English 
statesman and diplomat, held several important govern- 
mental posts. He served as ambassador to the Soviet 
Union from 1940 to 1942, and negotiated a wartime 
treaty of friendship. In 1942, he worked on a solution 
to the India problem (see Ixpra [The Cripps Proposal]). 
Also in 1942, he was appointed lord privy seal and 
leader of the House of Commons, in which he repre- 
sented East Bristol. Cripps became president of the 
board of trade in 1945. From 1947 to 1950, he held two 
important government posts, minister of economic 
affairs and chancellor of the exchequer. He retired from 
public life in 1950. Sir Stafford was born RICHARD 
STAFFORD Cripps in London. C. L. Mowar 

CRISIS, THE. See Pame, Тномаѕ (American Revo- 
lutionary). 

CRISTALLO. Sec Grass (The Middle Ages). 

CRISTOBAL, kris TOH bul (pop. 817; alt. 10 ft.), is 
a town in the Panama Canal Zone. It stands at the end 
of the Canal that opens into the Atlantic Ocean (see 
Panama [map]. Cristóbal has shipping facilities 
including docks, fueling station, and shipyard. The city 
serves as the port for the adjoining Panamanian city of 
Colón. 

CRISTOFORI, BARTOLOMMEO. Sec Piano. 

CRITIAS. Scc THIRTY TYRANTS. 

CRITIC is a person who discusses and judges the 
various arts and types of literature. A true critic strives 
to analyze and define the art he criticizes, to investigate 
its principles, and to judge individual works. He tries 
to maintain high standards of workmanship in the art 
and to promote appreciation of it. 

Critics use various methods for providing useful criti- 
cism. Some have stressed basic principles and compared 
the various arts. For example, Aristotle analyzed Greek 
drama and Greek epic poetry in his Poetics and described 
the essential differences between them. Others have laid 
down strict rules and made themselves the dictators of 
taste in their country. Nicolas Boileau-Despréaux dic- 
tated literary taste in France in the 1600's, and Samuel 
Johnson did the same in England during the 1700's. A 
number of critics, including Matthew Arnold and John 
Ruskin, have assumed the role of philosophers, social 
thinkers, and moralists. Some of the most penetrating 
and influential criticism has been written by persons 
who themselves are artists and writers. Outstanding 
examples include T, S. Eliot, Henry James, George 
Bernard Shaw, and Émile Zola. Jonn W. GASsNER 

The Wonrp Book has a separate biography on each 
critic mentioned in this article. See also CRITICISM. 


CRITICISM 


4 CRITICISM is the act, skill, or art of analyzing and 
judging works of art. The term criticism comes from the 
Greek krinein, which means to separate or to discern. Crea- 
tive artists as well as amateur and professional critics 
have written criticism. 

Critical Writings take various forms. They may be 
prose or verse, short essays or long books, partly bio- 
graphical works or purely technical ones, or comments 
by critics and reviewers. The prefaces or introductions 
authors write for their own works are sometimes impor- 
tant critical essays. For example, Victor Hugo's preface 
to Cromwell expressed the ideals of romantic art Emile 
Zola outlined the aims of naturalism in literature in his 
preface to Thérése Raquin. George Bernard Shaw some- 
times wrote prefaces nearly as long and almost as impor- 
tant as his plays. His introductions to Man and Superman 
and Major Barbara are two famous examples of his 
critical writing. 

Types of Criticism. Criticism may be divided into 
two main types, impressionistic and objective. Impres- 
sionistic criticism has been described as “the adventures 
of the soul among masterpieces.” The critic describes 
his own impressions and feelings about the work he sees 
His purpose is to communicate his opinion rather than 
to analyze the nature of his subject. Reviewing is an im- 
pressionistic type of criticism that informs the public 
about a work of art as soon аз it is created (sec Review- 
ING). Objective criticism tries to judge a work on the basis 
of criteria, or standards, that are as free as possible from 
personal bias. There are many forms of objective criti- 
cism. For example, a critic may classify works of art 
under various categories. He will then compare a par- 
ticular work with others of the same kind to determine 
how well it realizes the possibilities of the type of art it 
represents. А critic may also attempt to explain the 
character of a particular art and the conditions peculiar 
to it. For example, he might discuss the differences 
between plays, which are intended for performance on 
the stage, and novels, which are intended for private 
reading. 

Some types of objective criticism are concerned with 
the basic principles of an art or the arts in general. The 
philosophy of art makes up a special branch of study 
known as aesthetics (sce AESTHETICS). Great philosophers, 
such as Plato and Aristotle, developed philosophies of 
art that influenced all later criticism. Historians and 
sociologists often analyze the history of an art by relating 
it to the changing conditions of society or to the influ- 
ence of a particular age. Arnold Hauser's The Social 
History of Art is an example. 

The Influence of Criticism on the arts has always 
been great. From time to time, critics have tried to 
impose absolute standards on artists. From the 1500's 
to the 1700s, scholarly critics in France tried to force 
playwrights to observe strict rules concerning the "eil 
of time, place, and action. The German critic Gott 0 
Lessing finally helped end this restrictive criticism. A 
critics today avoid setting standards for the arts. мое 
of today’s criticism is impressionistic and journalistic. 
But it has great influence on the public because 1t 
indicates the values in works to buy or performances to 
attend. Joun W. GASSNER 


See also Boox REPORT; Book Review; CRITIC. 
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CRITTENDEN COMPROMISE 
CRITTENDEN COMPROMISE was a proposal sub- 


mitted to the United States Senate in 1860 by Senator 
John Crittenden of Kentucky in an effort to keep the 
Southern States from leaving the Union. The Compro- 
mise proposed six amendments to the Constitution. 
Among other things it provided that slavery be pro- 
tected south of 36° зо’, and prohibited north of that 
line. It also denied the right of Congress to abolish slav- 
ery “in places under its exclusive jurisdiction.” It pro- 
tected the interstate slave trade, and it provided for 
compensation by the United States to the owners of 
slaves who had been helped to escape. Defeat of the 
Compromise was due partly to President-elect Lincoln's 
firm stand against any extension of slavery. Joux D. Hicxs 

CRO-MAGNON, {roh MAN yun, MAN was the first 
type of modern man. Cro-Magnon people lived in 
Europe and North Africa between about 25,000 and 
8000 n.c. They dwelled either in caves or in the open, 
depending on the climate. The name comes from the 
Cro-Magnon cave near Dordogne, France, where re- 
mains were found. These people were splendid physical 
specimens, averaging about 5 feet 8 inches tall. They 
had long heads and broad faces. Anthropologists believe 
that the modern races of Europe are descended from 
Cro-Magnon Man. 

Cro-Magnon people used flint and bone for tools and 
weapons. Some of their knives and spear points are 
among the finest stonework ever made. The Cro-Ma- 
gnons were the first known artists, Archaeologists have 
found many beautiful cave paintings showing wild 
cattle, deer, and many other animals. These paintings 
may have served magic or ceremonial purposes. Cro- 
Magnon men also carved bone and sculptured clay. 
They buried their dead in graves, with offerings. 
Scholars believe they had опе of the earliest systems of 
social organization. WILTON MARION KROGMAN 

See also Prenisroric Man (color pictures). 

CROATIA, froh AY shih uh, AND SLAVONIA, sluh 
VOH nih uh, was a crownland within the Dual Mon- 
archy of Austria-Hungary. With the breakup of Austria- 
Hungary after World War I, Croatia and Slavonia 
joined the new Kingdom of the Serbs, Croats, and 
Slovenes, renamed Yugoslavia in 1929. In 1946, Croatia 
became one of the people’s republics of Yugoslavia. 
Croatia includes Slavonia, and has a population of 
3,918,817, and an area of 21,611 square miles. See also 
YUGOSLAVIA; ZAGREB. 

CROATOAN. See Lost COLONY. 

CROCE, BENEDETTO (1866-1952), was probably the 
most distinguished Italian philosopher of the 1900's. He 
believed that there are two kinds of knowledge: that 
which comes from understanding and that obtained 
from the imagination. Croce felt that imagination rules 
art. He believed that art does not attempt to classify 
objects as science does, but only feels and presents them. 
Croce also gained wide attention as the editor of La 
Critica, a journal of literature, philosophy, and history. 
His works include Aesthetic (1902), Logic ( 1905), and 
Philosophy of the Practical (1908). Я 

Croce was appointed a senator in 1910 and served as 
Italian minister of education from 1920 to 1921. After 
World War II, he helped form a new government. He 
was born in Pescasseroli, Italy. 
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When Lecrning to Cro- 


chet, beginners should use 
heavy yarn, ond follow written 
directions 


CHAIN STITCH 
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Make a loop or slipknot in 

thread and ploce it on hook. 


SINGLE CROCHET 


A Crocheted 
adds decoration to guest 
towels, 


Edging 
Crochet о chain of 21 stitches. 
Insert hook in second loop back. 


CROCHET, froh SHAY, is a type of lace made by 
techniques similar to those used in knitting. Crochet 
lace is heavy and relatively inexpensive. Almost any 
yarn or thread may be crocheted, but the most common 
is a hard-twist cotton thread. The lace is made by loop- 
ing a single yarn or thread into fabric or a chain by 
means of a needle called a crochet hook. It is a narrow 
piece of metal, bone, wood, or plastic about 6 inches 
long that ends in a barblike hook. The French word 
crochet (meaning crook or crooked), applied to this hook, 
gave the lace its name. 

A person can create many more variations of pattern 
with crochet stitches than with knitting needles. Variety 
in pattern is achieved by combining the three main 
stitches: chain, single crochet, and double crochet. The 
chain stitch is used to cast on and create pattern зраб 
A loop of thread is placed upon the hook. The threat 
is wound over the needle, and drawn through this loop. 
Single crochet creates solid-pattern shapes and bars in ап 
openwork pattern. Double crochet is used in the same мау 
as single crochet, but is twice as wide. Other e 
stitches include netting, the rose stitch, and the shell stile". 
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аа 
WAN N 

Hold the work with thumb and 

forefinger of the left hond. 


Arrange thread from ball 
around fingers of left hand. 


Catch the thread again ond 
draw it back through both. 


Catch the thread and draw 
it back through the chain. 


Crocheting is done with fine thread and a fine hook 
for lacy doilies and trimmings. A medium thread and 
needle are used for bedspreads, gloves, and potholders. 
With wool yarn and a medium needle, a person can 
crochet stoles, sweaters, and afghans. Heavy yarns or 
fabric strips may be crocheted with a large hook to 
make rugs or mats. 

Crocheting is an ancient craft. Although the lace can 
be made by machine, craftsmen in Belgium, Italy, 
France, and China continue to produce it by hand. A 
fine Italian crochet work is called Orvieto lace. The Irish 
have made perhaps the most beautiful crochet. Crochet 
lace was introduced into Ireland about 1820. Using very 
fine thread, Irish women developed a type of lace using 
a series of three-leafed shamrocks, roses, and little rings 
surrounded by a lacy background of chain stitches with 
small picots, or knots. It can be recognized by the white- 
ness of the linen thread used. Irish lace is used mainly 
for collars, trimmings, and doilies. Heres Marrey CALAWAY 

CROCKER, CHARLES. See Cattrornra (Famous 
Californians). 

CROCKET. See ARCHITECTURE (Architectural Terms). 


Catch thread ond pull й bock 
through loop for first stitch. 


Continue to make с single 
crochet in each chain stitch 


CROCKETT, DAVID 
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Caraga Wieterteol Society 


"Devy" Crockett, right, 
wes о мош, soldier, ond 
politician. Ме is credited with 
many frontier adventures, in- 
ceding fights with such wild 
onimoh оз the covgor, соте, 


Brown Bros. 


Political Career. Crockett's first political office was 
as justice of the peace. His sincere manner and funny 
stones won him election to the Tennessee legislature 
in 1823, Four years later, someone, as a joke, nominated 
him for the U.S. Congress. During the campaign tour, 
a flock of noisy guinea hens wandered into a mecting 
and drowned out Crocketts opponent’s speech with 
their “cr-cr-kt” sounds. Crockett rose to say that those 
hens had been saying "Crockett!" He imitated their 
sounds to make them resemble his name. The Story was 
repeated everywhere, and he won the election. 

In Washington, D.C., Crockett and his stories caused 
a sensation. He served three terms between 1826 and 
1835. He voted independently, and ardently disliked 
President Andrew Jackson’s land and Indian policies. 
In 1834, he was not re-elected. 

Crockett’s career as an author began when he wrote 
A Narrative of the Life of David Crockett. Although 
several more books are credited to him, he wrote only 
two others, An Account of Colonel Crockett’s Tour to the 
North and Down East, and Colonel Crocketts Ex Рой and 
Adventures in Texas. 

The Alamo. After leaving Congress, Crockett joined 
181 Americans in the Alamo at San Antonio, where 
5,000 Mexicans besieged them. The Americans fought 
to the last man, and Crockett died in the final assault 
on Mar. 6, 1836, his body riddled with bullets. Bold and 
brave, Crockett rates with Daniel Boone as a great 
frontiersman. HOWARD В. LAMAR 
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CROCODILE, CROCK o Ale, is 
ing reptiles. Crocodiles, alligators 
mans look much alike 
Both crocodiles and alligators have 
shaped body, short legs, and long 
which they swim. They both have 
spouts, and sharp teeth to grasp t 
crocodiles, however, the snout comes 
where an alligator's snout is round 
crocodile is only about two thirds 
American alligator of the same leng 
much more quickly. The lower for 
in both animals. It fits into a pit in t 


and are a 


jaw, but the crocodile's fourth toot! à groove 
in the side of the upper jaw 

Crocodiles live in tropical countri hout the 
world. They prefer large bodies of s water, slugs 
gish rivers, and open swamps. Their vebbed, so 
they can walk easily оп the soft, we Their eyes 
and nostrils are higher than the rest ad. This 
arrangement fits in with the crocod he water, 
for it likes to float with only its eyes a rils above 


the surface. But it cannot close its me ly enough 
to keep the water out. Instead, its t! is a slithike 
valve just in front of the tube leading : nostrils, This 
valve shuts tight when the animal is water, and 
it keeps the water from entering the he nostrils 
and drowning the creature, 


Crocodiles eat many small anima as fishes, 


birds, and mammals, which they s d swallow 
whole. Occasionally they attack large Is and men 
A crocodile can twist a large animal i: сз by seiz- 


thwise in 
than the 


ing a part of it and then rapidly turni 
the water. These reptiles are more aggressive 


N. Y. Zoological Society 
The Nile Crocodile of Africa was considered sacred by the 
ancient Egyptians. This type of crocodile is a vicious killer which 
sometimes leaves the water to attack humans. lt grows at least 
16 feet long, and some crocodiles are even longer. 


Zoological Society 
The Man-Eating Nile Crocodile, left, has a sharper snout 
than that of the American alligator, right. 
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our species live іп North and South Amer vel. Ea ona 
rican c file lives in the extreme south ккпүчиз 
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м codiles is about 12 feet. The Nile со Crocus plants 
n Africa. It lives almost everywhere on Gardeners fine ar 
cnt except in the Sahara desert and on the aix 
ast. This reptile was known by er L 
pe 1 described by the Greek historian, Herodo- crocuses ever мч. | 
mall, long-snouted crocodile of the Cong crocuses 
Bas vs no longer than 7 fect. The two kinds of ! 4 à 
dw xlilians of Africa, one of which is very r ( 1 La 
are related to true crocodiles use * ah 
I nt salt-water crocodile lives in many places frc for food. ¢ af 
Ir northern Australia, and even in the Solomon 
Islar Ihe mugger lives in India, and the Siam Crocus Flowers oro femal Үү Tor mos 
7 ibits Java, Thailand, and nearby parts of оге colored yellow, purple, Hoc, or white 
Asia cre is also an Australian crocodile. Sumatra and 
the Malay Peninsula have the false gavial. This animal 
has wer snout than most other crocodilians 
I odilians are remnants of a large and ancient 
grou; reptiles. Marks these reptiles have left on rocks 
show y once reached a length of 50 feet. This is 
more than twice as long as any crocodiles living today 


There are now species of crocodilians, about half of 
1€ crocodiles. 

Crocodiles are important in commerce. The tough 
skin is made into high-grade leather, much used for 
traveling bags, handbags, and shoes. Crocodile fat is also 


useful, and perfume is made from the musk glands. 


them t 


Scientific Classification. Crocodiles belong to the fam- 
Ну Crocodylidae. The Nile crocodile is genus Crocod 


Species niloticus. The American crocodile is classified as 
C Currorp H. Port 


americanus. 


See also ALLIGATOR; CROCODILE BIRD; Gaviat; 
Lire (table, Length of Life of Animals); REPTILE. 
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CROP INSURANCE 


CROP INSURANCE provides partial protection for a 
farmer’s income in case of bad weather or loss of crops. 
It is usually a government program, because poor crop 
conditions over a wide area could ruin an insurance 
company. In the United States, the Federal Crop Insur- 
ance Corporation has insured such major crops as corn, 
cotton, tobacco, and wheat since 1938. The usual plan 
provides indemnities for insured farmers when their 
production falls below 50 or 75 per cent of average yield 
for the farm. The crop insurance program has been 
experimental, and has covered only a fraction of the 
total crop grown. The extent of participation also varies, 
with total premiums paid ranging from $17,000,000 to 
$51,000,000. HaROLD G. HALCROW 

See also FEDERAL Crop INSURANCE CORPORATION. 

CROP ROTATION. See ROTATION or Crops. 

CROQUET, froh KAY, is an informal game that ap- 
peals to persons of almost all ages. It is popular with 
family groups, because it may easily be set up on lawns 
or in other play areas. Many municipal recreation de- 
partments have installed croquet courts, as have some 
parks and schools. 

Croquet is played outdoors on smooth grass for infor- 
mal play, and on clay courts for tournaments. Play can 
be simple, or involve carefully planned strategy. 

A Croquet Set consists of eight wooden balls painted 
in four colors; mallets with which to hit the balls; two 
stakes; and nine wide arches called wickets. The game 
requires an oblong, level, reasonably smooth area. 
Court dimensions may vary according to the space 
available, but should, if possible, be at least 30 by 60 
feet. The stakes should be centered at each end of the 
court, and the wickets placed in positions according 
to the accompanying diagram. In informal play, the 
placement of the wickets may be varied, adding to the 
challenge of the game. 

The Game is usually played by four persons in two 
teams, each player with a mallet and one ball of match- 
ing color. Partners assist each other whenever possible. 


Culver 


The game also may be played by two or three teams, ог 
by two, three, or four individuals. 

The object of the game is to hit the ball through 
all the wickets from stake to stake and back again. The 
ball passes through the first two wickets, then to the 
near right wicket, the center one, the far right one, and 


through the far double wickets to hit the stake, It re- 
turns to the home stake through the wickets on the 
other side in the same order. The player or team finish. 


ing the course first wins. 

A player may hit the ball only once cach turn. But 
he gets two strokes if his ball goes through a wicket, hits 
a stake, or hits an opponent’s ball. If his ball hits that of 
an opponent, he may do one of several lings. He may 
place his ball beside the other and hit it so that the other 
ball is sent out of position. This by putting his 
foot firmly on his own ball so that it wil! not move when 
he hits it. He then proceeds with his second shot. He 
also may hit both balls without using his foot, thus 
driving them both away. Other alternatives are placing 
his ball (1) two mallet lengths from the opponent's ball 
and taking one shot, or (2) one mallei’s length and 
taking two shots. He may not hit the ball of an oppo- 
nent again until he has passed through a wicket. A ball 
that has been hit once, or touched, is ^ dead." It may 
not be played again until the opponent has played. 

Roque, which is the word croquet without the c and 


don 


t, is the form of croquet used in league play in the 
United States. It uses 10 wickets, and (he court is often 
surrounded by a low wall from which the balls may re- 


bound. The standard size of the court is 50 by тоо feet. 
Points are scored in roque, one for each wicket passed 
through and stake hit, with 16 points tọ win a game. 
A simplified version of croquet may be played inside 
on a table. 

History. Croquet originated in France. 
first known as jeu de le maillet. Later, it b 


where it was 
came known 


as pall-mall in England, and gave its nae to a famous 
London street. It came to the United States with the 
early settlers. Dororuy DONALDSON 


CRORE. See RUPEE. 


Croquet gained popularity in the 1800's. It won distinction as ће 
first game played in the United States by both men and women, 
left. The informal croquet court, below, requires 9 wickets. 


Start 4 feet from post. 


CROSBY, "BING," HAR- 
RY LILLIS (1904- ) is 
one of the most popular 
Singers and motion-picture 
stars in the United States 
During the 1930's he made 
the “crooning” style оѓ 
singing famous in all parts 
of the world. He won an 
award in 1944 from the 
Academy of Motion Pic- 
ture Arts and Sciences for 
his performance as a sing- 
ing priest in the film 
Going My Way. 

Crosby was born in Ta- 
coma, Wash., and studied law for a time. He started his 
career in 1924 with a dance band in Los Angeles. By 
1931 he had become famous as a member of the 
“Rhythm Boys” singing trio with Paul Whiteman’s 
orchestra. His fame increased with performances on 
radio and phonograph records, Crosby and his first wife, 
the late singer Dixie Lee, had four sons. In 1958, he 
married Kathryn Grant, an actress. Harrier VAN Horwe 

CROSBY, "FANNY," FRANCES JANE (1820-1915), 
a blind American hymn-writer and poet, wrote more 
than 6,000 hymns and many sacred poems. Her favorite 
hymns include Safe in the Arms of Jesus; I Am Thine, 
O Lord; Rescue the Perishing; Pass Me Not; and Blessed 
Assurance. Collections of her poems include The Blind 
Girl, and Other Poems (1844) and Bells at Evening and 
Other Verses (1897). 

Born at Southeast, N.Y., she became blind at the age 
of 6 weeks. She studied and later taught at the New 
York Institution for the Blind. In 1858, she married 
Alexander Van Alstyne, whowasalso blind. Armur L. аси 

CROSS is a sacred emblem of the Christian faith. It 
is a symbol of redemption, signifying Christ’s death on 
the cross for man’s sins. 

Use Through the Ages. Slaves and criminals were 
punished on the cross, or crucified, long before the 
time of Jesus. TI hey were tied or nailed to a standing 
cross until they died of thirst or hunger. Such a cross was 
made by fastening a piece of wood to a tree or pole. The 
arms of the condemned man were attached to this wood, 
or beam. Then he was lifted to an upright position. The 
Prisoners often had to carry these beams to the places 
where they were to die. The New Testament says Jesus 
was forced to do this (John 19: 17). $ 

The cross has had an enduring part in the profession 
of the Christian faith. The use of the cross as a symbol of 
aith goes back at least as far as the second century AD. 
Tertullian, an early Christian writer, says that the Chris- 
tians of his time used it daily. In his writings, St. Augus- 
tine speaks of the way the sign of the cross was used in 
performing the sacred acts of the Church, or sacraments. 
Roman Catholics touch the fingers to the forehead, 
breast, left shoulder, and right shoulder. ‘The Russian 
and Greek churches touch the right shoulder first. 

, Crosses were put up to mark the graves of heroes, 
ings, and bishops during the Middle Ages. Often, too, 
Crosses were set up in market places. People preached 
Jeneath them. Today, churches often have a floor plan 
In the shape of a cross. Many forms of the cross have 
come down to us. The Latin cross is said to be the kind 


Wide World 
“Bing” Crosby 


Greek St. Andrew's 
Latin St. Anthony's Calvary Patriarchal 


Various Forms of Crosses Famous 
has 


in History. The crow 
a deep ond sacred meaning for the whole Christion world. 


on which Jesus died. It is a long upright pole with a 
crosspiece near the top. Forros J. Snax 
Other Crosses. The Greek cross has four arms of the 
same length. Another name for it is the Cross of Saint 
George. This cross is used with the Cross of Saint Andrete 
and the Cross of Saint Patrick to form the British Union 
Jack. In this British flag, the Cross of Saint George 
stands for England, the Cross of Saint Andrew for 
Scotland, and the Cross of Saint Patrick for Ireland 
(see Frac [color picture, Flags of Europe]). The Maltese 
cross with eight sharp points was used as an emblem by 
an order of knights of the Middle Ages. 
See also CATHEDRAL; IRELAND (picture). 
CROSS-BEDDING. See GrEorocv (Some Terms). 
CROSS COUNTRY is a type of long-distance racing 
in track and field sports. The runners usually run for 
varying distances across fields, through woods, and over 
hills. Because distances and terrain differ for each race, 
there are no national or world records for this event. In 
the United States, the National Federation of High 
School Athletic Associations has set a minimum distance 
of 13 miles, and a maximum distance of 3 miles, for 
races. The National Collegiate Athletic Association and 
the Amateur Athletic Union have set a minimum of 3 
miles and a maximum of 7 miles. Because they exceed 
the 7 miles, marathons and other such races are not 
cross-country events. See also TRACK AND FELD. 
CROSS-EYE is a condition in which the two eyes can- 
not be focused on the same point. It is sometimes called 
convergent squint, or strabismus. One eye is focused on 
an object, but the other is turned away from it. The eye 
may turn either in toward the nose or out. Cross-eye is 
more common in children, and is usually caused by 
some defect in the eye. Usually one of the eye muscles 
is weaker than the others, and cannot pull as hard, so 
that the eye looks in the wrong direction. This weakness 
may be hereditary. Eyestrain may weaken the muscles, 
especially of a nearsighted person, causing him to be 
cross-eyed. The condition is usually worse when the 
child is tired. The child who suffers from cross-eye learns 
to use only one eye in order to avoid seeing double. This 
may lead to further damage. A cross-eye condition can 
be corrected by an eye physician (ophthalmologist). 
Treatment may involve the wearing of special glasses, 
exercises with a stereoscope, surgery, and other tech- 
niques. See also SQUINT. HALLARD BEARD 
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CROSS-POINTER INDICATOR 


CROSS-POINTER INDICATOR. See AIRCRAFT IN- 
srruments (Navigation Instruments). 

CROSS-POLLINATION is a method by which many 
plants form seeds to grow new plants. Seeds are pro- 
duced from the male pollen, which is borne on the 
stamen, and the female pollen, which is borne on the 
pistil. Plants which make seeds in their own pistils with 
the pollen of other plants are cras-pollinating plants. 
Some willow trees, for example, have only male stamens, 
and others have only female p . Each new plant thus 
formed has two parent plants. A plant which makes 
seeds from its own stamens and pistils is se/f-pollinating. 


Purdy, U.S.D.A. 
Self-Pollination of Onion Plants, Sometimes plant breeders 
wish to have flowers fertilized only by the pollen of the plants 
on which they grow. The flowers of the plants shown in this picture 
have been put into separate cellophane bags along with some 
flies. As they move from flower to flower, the flies deposit pollen 
on the pistils of the same plant. 


Pollen may be carried from one plant to another by 
wind, water, insects, or birds. The plants are constructed 
so they can help the pollination. Many flowers, for ex- 
ample, contain nectar to attract birds and insects. The 
orchid carries its pollen in a sticky bundle which sticks 
to the insect when it reaches for the nectar. When the 
insect goes on to the next flower, the pollen is brushed 
onto the pistil when the insect pushes in for the nectar. 
The milkweed has its pollen in two little masses which 
are connected by a kind of strap. The bee gets its feet 
tangled in the strap and carries away the pollen, leaving 
it in the next flower. WILLIAM С. BEAVER 

See also BREEDING; BURBANK, LUTHER; FLOWER 
(How Flowers Reproduce); HYBRID; POLLEN AND Por- 
LINATION. 
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CROSS REFERENCE is a method 
indexes, library catalogs, and filing syst 
attention to additional information about a subject in 
another part of the book or index. Cross references are 
widely used in encyclopedias, dictionaries, and text- 
books. For instance, this article on Cross REFERENCE 
mentions inde» At the end of the article there is a 
cross reference reading “See also INDEX.” The reader 
can find more information about indexes in that article 
This type of cross reference is sometimes called a related 
subject or article. Cross references may also appear within 
the text of an article or chapter. Tue Worn Book 
ENCYCLOPEDIA article on the famous American author 
whose pen name was Mark Twain illustrates another 
kind of cross reference. Because he is best known as 
Mark Twain, his biography is given under TWAIN, 
Mark. But because his real name was Samuel Lang- 
horne Clemens, there is an entry C1: MENS, SAMUEL 
LANGHORNE, which refers the reader 10 the article on 
Mark Twain in inverted form: Twain. Mark. This 
direct reference, and will be “See Twaix, MARK,” not 
“See also.” Some books use the symbols cf, (from the 
Latin confer, meaning compare), or q.v. (from the Latin 
quod vide, meaning which see) . R. B. Downs 

See also INDEX. 

CROSSBILL is a gentle, friendly bird of the finch 
family. The ends of its bill cross each other. 

The male red, or American, crossbill is colored brick 
red, with wings and tail of brown. It is about the size of 
an English sparrow. The plumage of the female is a 
slightly mottled, greenish yellow. This bird breeds from 
the northern states northward. In the region of the Alle- 
gheny Mountains, it breeds as far south as the Caro- 
linas. In winter, crossbills wander in small flocks to the 
Gulf of Mexico, and west as far as Idaho and Arizona. 
They build their nests in the upper half of an evergreen, 
and the female lays 3 or 4 pale-greenish eggs with purple 
or lilac spots. Crossbills feed chiefly on seeds of cone- 
bearing trees. They also eat small quantities of buds 
and a few insects. The bird uses its crossed bill to lift 
the scales from the cones to get the seeds. 

The white-winged crossbill is similar in habits to the 
red crossbill. It breeds from the northern states north- 
ward and wanders in winter as far south as Virginia. 


used in books 


1$ to dire 


sa 


Scientific Classification. The crossbilis belong to the 
family Fringillidae. The red crossbill is genus Loxia, species 
curvirostra, variety minor. The white-winged crossbill is 
L. leucoptera. ARTHUR А. ALLEN 


See also Finou. 


The Red Crossbill Feeds on Seeds from Cones. 


Powerful Crossbows called 
arbalests could pierce ordinary 
Plate armor. An archer, left, 
sets a crossbow with a windlass 
and tackle system used in the 
1400's. Archers, right, protect 
soldiers storming о fort, 


CROSSBOW was a popular weapon during the Middle 
Ages. It has a short, stiff bow set across the end of a 
stock, The bowman draws its string back and hooks it 
on a nut, or catch. He places a short quarrel, or arrow, 
against the string, aims, and shoots by pulling a tigger 
that releases the nut. The crossbow was so stiff that the 
bowman put his foot in a stirrup at one end and pulled 
the string taut with a hook or cord. It could be cocked 
and held ready, but was slower and had a much shorter 
range than the longbow. See also ARCHERY. 

CROSSROADS OF AMERICA. Sce INDIANA; INDE 
ANAPOLIS. 

CROSSROADS OF THE PACIFIC. See Hawan. 

CROSSROADS OF THE SOUTH. See Jackson, Miss. 

CROSSROADS OF THE WORLD. See PANAMA. 

CROSSWORD PUZZLE is a word game consisting of a 
diagram and a set of definitions or clues. The diagram 
has numbered vacant squares and black squares. The 
definitions arc numbered to match the vacant squares, 


Clues for the Words in a Crossword Puzzle, below, have 
tumbers corresponding to the numbered squares in the diagram, 


11 Poppycock! 


40 Arctic air base. 12 FERE 


88 
1 Military medal, 41 Hour that ends a 


airless, dogwatch: Маш. 13 Hackneyed. 
8 Nautical 45 Of the dawn. 18 Eddie —, of 
direction. 46 St, Francis’ town. baseball. 


20 С. I. chronicler. 
22 Colors: Poet. 
23 Grayish-white. 
24 Cutting tool. 


N Composer of “St, 
john Passion," 
2 City of Indo- 


47 King during Wars 
of the Roses, 
51 Surfeit, 


china, 52 Crystalline salt. 

13 Cordial. $1 Най Preis. 25 Very funny fel- 

4 Precinct, 55 Oahu CS 35 уе Slang. 

0 Singers, een; Lrehx. ип. 

% RESA 5 БЕШ 29 Shakespearean 
state, attendant, title role, 

17 First Tudor 58 Sum, es, —+ 30 Challenges for 
monarch, 59 Lausanne's 18 Down. 

19 Race. canton, 31 Nobleman. 

21 Century plant. 60 Theory. 32 Snick and A 

odern historian, 34 Steinbeck hero. 

Hounds’ prey, DOWN 37 Landing ships. 

% Cycling mishap, 1 Venture. 38 Agora portico. 

lorace was one, 2 Mes. in Holly- 41 Bald —. 

28 Inclines nearer wood. 42 British —. 
together, 3 King of France, 43 Jet pilot’s gear. 

3 Sea of near 1380-1422, 44 SRO shows. 
Black Sea, 4 Island near Java. 45 Pitcher, 

4 Shopper's 5 Con, итш vores 
concern, ard game. 0 او‎ 

35 Shah’s Jand, Кыа in 48 Scot of 1848 fame. 

2 Elastic, movies. 49 Ruler of Yemen. 
n actual facts; 8 Sa to Gunga co Strength: Lat. 

loq, in. 1 = 

39 Obsolescent 9 Ocean water, 53 н ро: 

gaiters, 10 Overact. 2 words, 


о... 


and provide clues to words that will fill the squares 
When the correct words are written in, every letter used 
appears in both across and down words. The diagram 
numbers start with 7 Acros: and follow in order horizon- 
tally. One number appears in the first square of every 
series of vacant squares, both across and down. Defini- 
tions usually come from a dictionary, Some may be 
clues, anagrams, or riddles. Crosswords are the modern 
form of the ancient word square. The first crossword 
puzzle in an American newspaper appeared in the Nex 
York Sunday World on Dec. 21, 1913. Wares М. Mors 

CROTHERS, RACHEL (1878-1958), an American play- 
wright and director, became known for her interest in 
women’s rights. Her most important plays include А 
Man's World (1909), 3) East (1919), Expressing Willie 
(1924), Let Us Be Gay (1929), When Ladies Meet (1032) 
and Susan and God (1937). She organized the Stage 
Relief Fund and helped found the American Theatre 
Wing. She was born in Bloomington, Ш. Ge 
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right. When the puzzle is completed, every letter in the numbered 
squares appears in both an Across and a Down word. 


ight 1030, Gen. Yea. Corp. 


CROTON 


CROTON, KROH tun, is a group of popular shrubs 
belonging to the spurge family They grow in Florida 
and California, and in 
tropical climates through- 
out the world. The leaves 
have smooth edges and are 
often lobed. They may be 
spotted, streaked, or band- 
ed with yellow, white, 
green, and reds. Because of 
these colors, the leaves are 
often used in wreaths. The 
flowers are small and hard- 
ly noticeable. The fruits 
are round and split into 
two berrylike parts. 

Crotons grow best in 
good soil with a fair amount 
of moisture. Croton plants 
are used in lawns and 
parks, and in tubs on porches and patios. 

Scientific Classification. The common croton belongs 
to the family Euphorbiaceae. It is genus Codiaeum, species 
variegatum, variety pictum. J. J. Levison 

CROTON BUG. See COCKROACH. 

CROUP, оор, is an inflammation of the air passages 
that commonly occurs with respiratory infections. Chil- 
dren between the ages of 2 and 6 seem to be most 
susceptible. The condition is caused by anything that 
interferes with the passage of air to and from the lungs. 
For example, the small muscles that control breathing 
may not function properly, Sometimes pressure on the 
windpipe closes it so that air cannot pass through freely. 
In severe cases, a membrane may form over the airway, 
allowing no air to pass. This occurs most often in 
diphtheria (see Оірнтневта). Doctors call this condition 
membranous croup. Infections caused by streptococci and 
the influenza bacilli often result in croup. 

Children with croup usually have symptoms common 
to all infectious diseases, such as a general feeling of dis- 
comfort, loss of appetite, and fever. Soon they develop 
the typical “croup cough,” a hollow, barking sound 
that ends with a peculiar high-pitched whistle as they 
inhale. They breathe with a loud crowing or wheezing 
sound. As the condition progresses, they may turn blue 
because they cannot obtain enough air. 

Doctors treat croup as they do other infectious dis- 
eases. They use drugs that destroy the germs which 
cause the condition. They often prescribe vaporizers to 
aid breathing. If membranous croup develops, it cuts 
off all passage of air. Then a surgeon often cuts an 
opening through the child’s throat into the windpipe 
and inserts a metal tube. This life-saving operation 
allows the child to breathe again. 

CROUPIER. See ROULETTE. 

CROUSE, RUSSELL (1893- ), wrote and produced 
many popular plays with Howard Lindsay. They wrote 
Life with Father (1939), which set a Broadway record for 
the number of consecutive performances. Crouse and 
Lindsay won a Pulitzer prize for State of the Union (1 945). 
They also produced Arsenic and Old Lace (1945) and De- 
Eu Story (1949). Russell Crouse was born in Findlay, 

hi 


O. GEORGE FREEDLEY 


3. Horace McFarland 
Leaves of the Croton ore 
mottled with bright colors. On 
some plonts no two leaves have 
the some pattern. 


ALBERT Р. SELTZER 
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The Common Crow of North America is 


a very intelligent 
bird which can easily be tamed for a pet. Some crows have 
been taught to talk as clearly as parrots do. 


CROW is the name of a group of large black birds 
The crow family includes crows, jays, ravens, magpies, 
rooks, jackdaws, and fish crows. Crows live in all parts 


of the world except New Zealand. The common crow 
is a clever, fearless bird often seen in meadows, orchards, 
and woods. It lives throughout much of North America. 


It usually spends the winter in the United States or 
farther south. 

The common crow is about 18 or 19 inches long. It 
has glossy black plumage and a strong, sharp-pointed 
bill. Bristly feathers cover the base of the bill. The crow's 
feet are strong and well-adapted for walking. Male and 
female crows look about the same. but the female is 
slightly smaller. The crow does not have a musical 
voice, but it can make a variety of noises and can imi- 
tate sounds. Crows make good pets if obtained when 
young. Sometimes their owners can teach them to speak 
a few words like parrots. А 

Crows build their bulky nests along hedges ог high in 
treetops. The female lays four to six eggs. The eggs are 
pale bluish-green, with irregular blotches and spots of 
brown and gray. 

Farmers do not like crows because they pull up 
sprouting corn and eat it. They also eat young birds and 
eggs. But crows help farmers by eating insect pests. 
Scientists estimate that on an average farm, crows will 
eat 19 bushels of insects in a single season. The crows 
diet varies with the time of year and the kinds of food 
available to him. 


Scientific Classification. The crow belongs to the 
family Corvidae. The common crow is genus Corvus, Spe- 
cies brachyrhynchos. ALBERT WOLFSON 


Related Articles in WoRLD Book include: 
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CROW INDIANS were the wealthiest tribe of the 
northern plains in the early 1800's. They owned many 
large herds of horses with elaborately decorated riding 
gear. Their tall, spacious tepees clustered in camp’ 
along the southern branches of the Yellowstone Ru 
in Montana and Wyoming. The name is a translatio? 
of the Crow Indian word absaroke, which means 00:0 
Sparrowhawk, or bird people. 
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CROWBAR. See MACHINE (Lever) 
CROWFOOT. See Burrercup 
CROWLEY. “The Rice City of America." See Lov- 
Annual Events [October]). 
CROWN. Sce Тектн (picture, The Parts of a Tooth 
CROWN is an English silver coin of the value of five 
sl gs, or one fourth of a pound sterling. This is equal 
t ut 70 cents in U.S. money. The crown bears a 
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li ss of the reigning king or queen on one side and 
a vn on the other. The coin was probably first offi- 
ci known as a crown during the reign of Charles I, 
м an Oxford Crown was issued. The crown has 
remained a silver coin except for the period from Henry 


This English Crown was minted in 1707 during the reign of 
Queen Anne of England. Both sides of the old coin ore shown. 


Chase Manhattan Hank Money Museum 


VIII to Edward VI, when a gold coin of similar value 
was issued. The crown weighs 436.3636 troy grains, of 


which -925 is pure silver. SAWYER МСА. MOSER 

CROWN is a circular ornament worn on or around the 
head as a symbol of authority, merit, or distinction. A 
royal crown is a king’s symbol of supreme authority, but 
is generally worn only on state occasions. Such crowns 
are usually elaborate affairs of gold, engraved, and orna- 
mented with precious gems. 

The British royal crown consists of a gold band 
studded with diamonds, pearls, and other precious 
stones. From the band rise crosses, fleurs-de-lis, and four 
arches, topped by a jeweled gold cross. The crown of 
the British ruler has much historic interest, and is con- 
sidered to be priceless. A few of the crowns worn by 
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princes in India contain famous jewels of great value 

The Crown is a term often used to mean the mona 
of a country in his official capacity Iso mean a 
monarch's rule, position, or empire, of which the crown 
is a symbol. 

The History of Crowns. Various jeweled headdresses 
were worn by rulers of ancient Egypt and Assyria. The 
Greeks gave a crown or diadem of olive leaves to their 
athletes as a symbol of victory. Later the Romans 
adopted this custom. Their crowns were made of 
metal, usually gold, and were worn by the Roman em- 
perors. From the reign of Constantine (306-337), the 
diadem was regarded as the symbol of royal power 
Later European rulers probably borrowed the practice 
of wearing a crown from the Romans 

fron Crown of Lombardy was a crown worn by the 
Lombard kings and the emperors of the Holy Roman 
Empire when they became kings of Lombardy It is 
made of gold, decorated with jewels and cloisonné en- 
amel. Its name comes from an inner iron circlet which 
tradition says was beaten from a nail of the Cross of 
Christ. Lombard workmen probably made it in the A.D. 
500’s. Charlemagne, Charles V, and Napoleon I wore 
the Iron Crown. It is preserved in the Cathedral of Saint 
John the Baptist at Monza, Italy. Wniiaw М. MILLIKEN 


It can a 


CROWN COLONY 


CROWN COLONY is a British overseas possession 
acquired by conquest or cession. It differs from a pro- 
tectorate, where the British exercise control by virtue of 
treaties with local rulers (see PRorECTORATE). Great 
Britain’s Colonial Office rules crown colonies, and a gov- 
етпог and members of the Overseas Service govern them. 
In some places, especially those of great strategic im- 
portance, such as Gibraltar, the governor legislates 
alone. In others, an executive council and a legislative 
assembly assist the governor in the administration and 
legislation of the colony. Members of some of the legis- 
lative assemblies may be elected, while members of 
others may be appointed. ROBERT С. NEUMANN 

CROWN POINT is a high spur of land on the south- 
western shore of Lake Champlain in New York. It be- 
came an early frontier post and fortress. The location 
was important because Lake Champlain was a water 
highway- between Canada and the northern English 
colonies: The lake is so narrow at Crown Point that a 
few cannon could command the passage and shut off 
an enemy's fleet. The French built Fort St. Frederic at 
Crown Point in 1731 and destroyed it in 1759 to pre- 
vent its capture by an advancing English Army. The 
English built a new and larger fort near the place where 
Fort St. Frederic had stood. The English fort was in- 
tended to protect nearby Fort Ticonderoga from attack 
by water. At the start of the Revolutionary War, a 
group of “Green Mountain Boys” under Seth Warner 
took Crown Point while Colonel Benedict Arnold and 
Ethan Allen captured Ticonderoga. The ruins of the 
early French fort and of the English fort are preserved in 
a New York state park. Crown Point is now the name 
of a township and a village in Essex County, N.Y. 
See also GREEN MOUNTAIN Boys. Jous R. ALDEN 

CRUCIBLE. See IRON AND STEEL (Methods of Making 
Steel). 

CRUCIFIXION. See Jesus Curisr (The Crucifixion), 


CRUDE OIL. See PETROLEUM. 

CRUELTY TO ANIMALS, SOCIETY FOR THE PRE. 
VENTION OF. See SOCIETY FOR THE PREVENTION ор 
CRUELTY TO ANIMALS. 

CRUIKSHANK, CROOK shank, GEORGE (i555. 
1878), an English artist, became famous for his caric 
tures and illustrations. The catalog of his work includes 
more than 5,000 items, ranging from caricatures to 
historical paintings (see CARICATURE). 

As a caricaturist, he commented on his times 
than 50 years. As an illustrator, he worked closely 
Charles Dickens to produce a famous 
for Oliver Twist. He also illustrated books by such 
writers as Oliver Goldsmith, Henry Fielding, and 
Miguel de Cervantes. He joined a movement to suppress 
alcoholism, and produced a series of drawings on the 
evils of drunkenness. Cruikshank was born in London, 
the son of a political caricaturist. Norman Rice 

CRUISER is a smaller warship than a battleship, but 
faster and with a longer cruising range. It carries no 
heavy armor, but is armed with hard-hitting attack 
weapons. A cruiser is used for specialized attack mis- 
sions, scouting, and screening. It often serves as com- 
mand staff headquarters afloat. Cruis are also im- 
portant in task force organization. 

Cruisers were once classified as light, heavy, and 
battle cruisers. Light and heavy cruisers differed pri- 
marily in the size of the guns in their main batteries. 
A light cruiser mounted 6-inch guns, while heavy 
cruisers carried 8-inch guns. Battle cruisers were actually 
fast battleships with light armor. 

Most modern cruisers have guided-missile launching 
systems as well as guns, and more anti-submarine 
equipment. The Salu cruisers are the most advanced of 
all. They have nuclear power, and are designed to be 
equally effective against sea, air, land, or undersea 
targets. 

See also BATTLESHIP; Navy, UNITED STATES (picture, 
Warships of the Navy); Warsurp. 
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Guided-Missile Cruisers Are Equipped with Surface-to-Air Missiles to Defend Them from Attacking Enemy Planes. 


U.S. Navy 


CRUSADES, kroo SAY ОЎ, were military expeditions 
to defeat the Moslems and win the Holy Land, where 
Jesus had lived. They began just before a.p. 1100 and 
lasted until nearly 1300. The men who marched on the 
sades came from the Christian nations of western 
Europe. Popes took the lead in preaching crusades 
against the Moslems. Feudal barons at first led the 
expeditions, but later shared leadership with the rulers 
of various countries. 

The crusaders differed widely in social position, 
wealth, thinking, and purpose. Not every Christian who 
set forth for the Holy Land was inspired with religious 
enthusiasm. Some hoped to win military glory or get 
new lands. Others were looking for adventure. Mer- 
chants joined the ranks in search of new markets. 
Criminals joined the crusaders to run away from justice. 
Che preaching of Pope Urban П, which prompted the 
First Crusade, appealed to men’s political and economic 
ambitions, as well as to their religious fervor. 

The word crusade comes from the Latin word crux, 
meaning cross. The cross of Christ was the official badge 
of those who joined the great expeditions, and the 
expression “taking the cross" meant becoming a cru- 
sader. The crusades are sometimes called the Holy Wars 
of the Middle Ages. Actually the crusades were one 
continuous war, but the chief campaigns are usually 
spoken of as separate crusades. 

The First Crusade (1096-1099) began as a result of the 
preaching of Pope Urban II at the Council of Clermont 
in 1095. He urged all Christians to forget their local 
feuds and unite to rescue the Lord’s Sepulcher from the 
Moslems. The pope had received many requests from 
the Byzantine emperor in Constantinople (now Istan- 
bul) to send soldiers against the Moslems. 

The crusaders assembled under the leadership of out- 
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A Band of Crusaders carrying their official symbol—the cross 
—begin the long, weary march toward the Holy Land. 


standing feudal barons, most of whom were French, 
They included Robert, Duke of Normandy; Stephen, 
Count of Blois; Robert, Count of Flanders; Godfrey of 
Bouillon; Raymond, Count of Toulouse; and Bohe- 
mund, son of Robert Guiscard, Duke of Apulia, The 
several armies took different routes to Constantinople, 
the capital of the Byzantine Empire. At Constantinople 
trouble arose between the crusaders and the Byzantine 
emperor, Alexius, But the crusaders went on into Asia 
Minor and brought the First Crusade to a glorious con- 
clusion by storming Jerusalem and taking it from the 
Moslems in 1099. 

Godfrey of Bouillon was elected ruler of Jerusalem, 
He was called “Defender of the Holy Sepulcher." The 
land under Godfrey's rule became part of the Kingdom 
of Jerusalem, formed from the cities and lands that the 
crusaders conquered. Crusading orders, such as the 
Knights Templars and the Knights of Saint John 
(Knights Hospitallers), defended the Kingdom of 
Jerusalem against Moslem attacks for many years. 

The Second Crusade (1147-1149) began after the 
Moslems, under Zangi, reconquered part of the King- 
dom of Jerusalem. Enthusiasm ran high under the 
eloquent preaching of Saint Bernard of Clairvaux, who 
urged that the Holy Lands be brought back into 
Christian hands. The German emperor, Conrad III, 
and the French king, Louis VII, took the cross and led 
armies into Asia Minor. But the crusaders met only 
defeat, and returned without having reached the 
Kingdom of Jerusalem. 

The Third Crusade (1189-1192) was a direct effort to 
take back the city of Jerusalem itself, which the Moslem 
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troops of Saladin captured in 1187. The kings of France 
and England, and the Holy Roman Emperor forgot 
their local quarrels long enough to join in an expedition 
to win back the Holy City. Frederick Barbarossa, Holy 
Roman Emperor, accidentally drowned on the way to 
Palestine. Philip II, King of France, soon gave up the 
crusade and went home to plot against his political 
enemies. Richard the Lion-Hearted, King of England, 
captured the city of Acre but not Jerusalem. 

The Fourth Crusade (1202-1204) followed the vigorous 
preaching of Pope Innocent III. The crusaders bar- 
gained with the Venetians to take them by ship to the 
eastern Mediterranean. When they got to Venice, the 
crusaders could not pay the transportation costs. So the 
crusaders abandoned their original goal and stayed in 
Venice to give the Venetians military help in place of 
money. The combined forces of the Venetians and the 
crusaders took the city of Zara, in Dalmatia, and 
attacked and captured Constantinople. The crusaders 
removed the Byzantine emperor and installed Baldwin 
of Flanders, one of their leaders, as ruler. The Fourth 
Crusade resulted in the temporary transfer of the Eastern 
Empire from Greek to Latin control, and the division of 
its territories as spoils among various Latin princes. But 
conditions in the Holy Land remained unchanged, and 
the Moslems continued to rule. 

The Later Crusades continued until 1291, and had 
little success, Historians do not even agree on their 
numbering or dates. An unsuccessful crusade between 
1217 and 1221 is sometimes called the Fifth Crusade, 
and sometimes not numbered. An expedition led by 
Frederick II, Holy Roman Emperor, in 1228-1229 is 
called the Fifth Crusade by some historians, and the 
Sixth by others. A truce between Frederick II and the 
Moslems secured Jerusalem for the Christians. Pope 
Gregory IX disapproved of such trucemaking, and 
severely disciplined Frederick. Jerusalem remained in 
Christian hands until 1244, when the Moslems captured 
the city again, The Sixth (or Seventh) Crusade (1248- 
1254) and the Seventh (or Eighth) Crusade (1270), both 
led by Louis IX of France, did nothing toward freeing 
the Holy City. 

In 1268, Antioch fell to the Moslems, The last 
Christian stronghold in Syria disappeared in 1991, 
when the Moslems captured the city of Acre. Other 
attempts at crusades were made in the 1300’s and 
1400's, but Louis [X’s efforts really ended the crusades. 

The Children’s Crusade (1212) was an army of 30,000 
boys and girls, most of them less than 12 years old. Led 
by a French shepherd lad named Stephen, they set 
forth to free the Holy Land. Many of the children died. 
Another band of 20,000 children, led by a German boy 
named Nicholas, met the same fate, 
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A Crusader Fortress, the 
Castle-of-the-Sea, rises from on 
island off Saida on the eost- 
ern end of the Mediterranean 
Sea. The costle dates from the 
early 1200's. Crusaders forti- 
fied and built up this ancient 
Phoenician port on their ex- 
Peditions to the Holy Land. 


Authenticated News 


Results of the Crusades. The crusades speeded up 
many important events in Europe. They increased the 
growing power of the church. They hastened the 
economic progress of western Europe by bringing 
profit and prosperity to the Italian trading cities. The 
crusaders learned many lessons in warfare which were 
later used by European countries, The improvement of 
fortifications and siegecraft during the feudal age re- 
sulted from the experience of the crusaders. Interest in 
travel and exploration quickened as men learned to 
make and use better maps, and people in Europe took 
a new interest in lands to the east. 

Related Articles in WORLD Book include: 

Byzantine Empire Knights Templars 
Feudalism Louis (IX) of France 
Flag (color picture, Historic Moslems 

Flags of the World) Peter the Hermit 
Frederick I Richard (I) 

Godfrey of Bouillon of England 
Innocent (111) Saladin 
Knights of Saint John Urban 

CRUSTACEAN, crus TAY shun, is the name of a group 
of animals known as shellfish. Crustaceans make up a 
class which belongs to the joint-footed animals, or ar- 
thropods. There are about 10,000 species of crustaceans 
known to man. The most common are the crayfish, 
crab, lobster, barnacle, and shrimp. 

Their Bodies. All crustaceans are covered with a hard 
coating of chitin. This covering is sometimes like bone, 
sometimes tough and leathery, and sometimes thin and 
transparent. The hardness of the body covering depends 
on the amount of lime in the chitin. The covering is a 
kind of suit of armor which protects the animal. ; 

The body of the crustacean is divided into sections. 
Each section usually bears a pair of jointed legs. The 
sections of the body and head are closely jointed. Legs 
under and in front of the face are used to hold, tear, and 
taste food. Other legs on the head are used as jaws; 
toothbrushes, and feelers. Special legs under the body 
are used for walking. Large legs, or pincers, on the body 
are used for catching fish, cracking young oysters, dig- 
ging burrows, and fighting. Slow swimming legs under 
the tail are sometimes used to hold the eggs. The legs 
at the end of the tail are flattened to form a fan-shaped 
fin which is used in swimming backward. 

Crustaceans have one, two, or more compound or 
single eyes. The eyes of larger kinds are usually on а 
short stalk. 'The lobster has two compound eyes that 
are really clusters of many simple eyes. They are on 
movable stalks that can be turned in any direction ОГ 
drawn into the armor of the face for safety from attack. 

Life Story. Crustaceans reproduce by means of eggs 
which are usually hatched in water. Some crustaceans, 
such as lobsters, carry their eggs and young on the hairs 
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of the swimming legs. The eggs of different crustaceans 
hatch at various stages of development. Young lobsters 
and crayfish look like their parents, while young crabs 
do not. After the eggs hatch, the young crustaceans 
grow until their shells become too tight. Then the grow- 
ing crustacean exchanges its old shell for a larger new 
one. The process of changing shells is called molting, and 
takes place several times during growth. The new shell 
forms inside the old one, and is soft and wrinkled like 
a suit packed іп a small box. When the lobster molis, 
its shell splits along the back. The lobster humps up 
through the opening in its old shell, draws its pincers 
back, its legs up, and its tail forward and out. The shell 
of the crab cracks around the middle, so that the crab 
can back out, pulling each leg from its sheath in the 
old shell, when it is molting. 

Before molting begins, most of the blood in the claws 
flows into the body, and lime in the joints of the claws 
dissolves. The muscles of the claws shrivel because of 
loss of blood and are able to pass through the small soft 
joints of the old shell. Sometimes there are accidents 
during molting. A leg or a feeler often breaks off. There 
is little pain and bleeding, however, because the limb 
usually breaks where there are few nerves and blood 
vessels, When the animal molts again, it grows a new 
limb to replace the lost one. The new limb may be 
smaller at first, but usually becomes full sized after sev- 
eral molts. Eyes which are lost are often replaced by an 
extra feeler. 


Crustaceans are the class 
WILFRID $, BRONSON 


Scientific Classification. 
Crustacea, phylum Arthropoda. 


Related Articles in WorLD Book include: 


Arthropod Crab King Crab 
Barnacle Crayfish Lobster 
Blue Crab Fiddler Crab Shrimp 
Copepod Hermit Crab Water Flea 


CRUX. Sce SOUTHERN Cross. 

CRUZEIRO is the monetary unit of Brazil. See 
Money (table, Values of Monetary Units). 

CRYOGENICS, cry oh JEHN icks, is the study, 
development, and improvement of extremely low- 
temperature processes, techniques, and equipment. The 
temperatures range from — 150°C. (—270°F.) to near 
absolute zero, —273°C. (—460°Е.). The word cryo- 
genics comes from the Greek word kryos, which means 
icy cold. Extremely low temperatures were first produced 
by making liquid air in the 1870's (see LIQUID AIR). 

The most common means of producing extremely 
low temperatures are with liquid hydrogen and liquid 
helium. Liquid hydrogen gives a temperature of about 
—253°С.; liquid helium, —269°C. See Herom 
(Liquid Helium). 

Many important advances have resulted from сгуо- 
genics, including the discovery of superconductivily. This 
is the ability of some metals to conduct electricity with 
almost no resistance at temperatures near еш 
zero. Superconductivity сап be destroyed if the meta 
or alloy is exposed to a magnetic field. See (уе 

Cryogenics has helped in the development of roc! x 
fuels and in manufacturing steel. Also being Pede 
In cryogenics are superconductive bearings with greatly 
teduced friction, electric motors with extraordinary 
efficiency, and powerful magnetic lenses for deem 
microscopes. In addition, the study of С d p 
Contributed to producing sensitive electronic amp 
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and the creation of high magnetic fields for thermo- 
nuclear reactors. Kiss D. Thonanas 
y CRYOLITE, CRY oh lite (chemical formula, Na AIF, 
1s a compound of aluminum, sodium, and fluorine. 
which is important in the manufacture of aluminum. 
It is pale gray or white, and is three times as dense as 
water. The only cryolite deposits of commercial im- 
portance are at Ivigtut, Greenland. The Eskimos call it 
ice stone. Cryolite is used to manufacture alum, opaque 
white glass, and various salts used in industry. In mak- 
ing aluminum, alumina (aluminum oxide) recovered 
from bauxite ore is mixed with molten cryolite in an 
electrolytic bath. An electric current passed through 
the bath causes the alumina to break up, and pure alu- 
minum is then recovered. See also ALUMINUM. A. Pass 

CRYOTRON, CRY oh trahn, is a tiny electronic device 
that can be used as a switch or an amplifier. Cryotrons 
are only about jy of an inch long. They are so small that 
100 of them will fit into an ordinary thimble. This 
makes it possible to greatly reduce the size of computers 
and other electronic apparatus that may need large 
numbers of switches and amplifiers. 

Cryotrons work on the principle of superconductivity. 
This is the ability of some metals, such as lead, to con- 
duct electric current with no resistance at temperatures 
below —420°F., or near absolute zero (see ABSOLUTE 
ZERO). A container of liquid helium surrounds cryotrons 
and cools them to these temperatures. However, a mag- 
netic field can destroy superconductivity. This causes 
resistance to return to superconductive material so 
that little or no current will flow. 

In a cryotron, a coil of fine wire made of supercon- 
ductive material is wound around another wire, also of 
superconductive material. A flow of current through 
the coil produces a magnetic field (see ELECTRICITY 
[Electricity and Magnetism]). The other wire will con- 
duct current with no resistance so long as no current 
flows through the coil. By regulating the flow of current 
in the coil, the flow in the second wire can be turned 
on or off. In this way, a cryotron acts as a switch or am- 
plifier. See ELECTRONICS. 

Dudley A. Buck, a scientist at the Massachusetts 
Institute of Technology, began work on the cryotron in 
1954. He completed the development of this device 
in 1957. Јонх RommsoN PIERCE 

YOVAC. See SARAN. 

Ur krihpt, is a vault under a church or cathedral. 
The word comes from the Greek Azyptein, which means 
to hide. Saints and martyrs were often buried in the 
crypts of old churches. Chapels and altars were some- 
times built over the spot where their bones were sup- 
posed to lie. A famous crypt is that of Saint Helena in 


Jerusalem. Legend says she found there the cross on 


i rist was crucified. The crypt of Saint Nicholas 
eR burial place of the saint who became our 
“Santa Claus." Other famous crypts are those of Saint 
Peters in Rome, of Canterbury Cathedral, and of Glas- 

ow Cathedral. See also ALTAR. KENNETH J. CONANT 

CRYPTOGAM. See BorANY (Terms). : 

CRYPTOGRAPHY, фр TAHG ruh fih, is a secret 
manner of writing by methods intelligible only to those 

ossessing the key. See CopEs AND CIPHERS. 
P CRYSTAL. See GLASSWARE. 
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Isometric Crystals have 3 
axes, all at right angles, and 
all of equal length. Gold forms 
crystals in this system. 


Katherine H. Jensen 
Crystals of Barite, a common barium sul- 
fate mineral, belong to the orthorhombic 
system. 


Orthorhombic Crystals 
have 3 axes, all at right an- 
gles and of different lengths. 
Topaz has such crystals. 


Monoclinic Crystals have 3 
axes, 2 making an angle dif- 
ferent from 90°, the third per- 
pendicular to the first two. The 7 — 
axes have unequal lengths. 3 


Triclinic Crystals have 3 
axes, all inclined and of dif- 
ferent lengths. Copper sulfate 
forms such crystals. 


CRYSTAL AND CRYSTALLIZATION. Living things, 
such as dandelions and dogs, grow from tiny seeds or 
eggs to a form that distinguishes them from other living 
things. Most nonliving substances, such as table salt, 
sugar, or ice, can also grow from a very small beginning 
into definite shapes. These shapes consist of smooth, 
flat surfaces that meet in sharp edges and corners, 
The process by which nonliving substances grow into 
bodies of such shapes is called crystallization, and the 
bodies themselves are called crystals. The study of 
crystals is called crystallography, 
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Tetragonal Crystals have 3 
axes, all at right angles. Two 
sides are equal, and the third 
is longer or shorter. 


Hexagonal Crystals have 4 
axes, 3 at angles of 120°, the 
fourth at right angles to them 
and either longer or shorter. 


How Crystallization Takes Place. Anyone can see 
how crystals grow by making a simple experiment. 
Dissolve some ordinary salt in a glass of cold water. Put 
in more salt until some stays undissolved even after 
stirring and waiting. Then pour the clear salt solution 
into another glass, Lay a stick across the top of the 
second glass and from it let a piece of string hang down 
into the water, Let the glass stand in a place where it 
will not be disturbed. After a month or more, small 
clear cube-shaped salt crystals will have appeared on 
the string. Alum, which can be bought at a drugstore, 


produces crystals with the shape of two pyramids having 
the same base. 

This experiment shows that nonliving things do not 
grow like living things. Living things grow from sub- 
stances that are very different from those of which they 
consist. They take food into their bodies and make it 
over into their own substance, as a person does when he 
builds his body with milk and meat. Crystals, on the 
other hand, merely add layer after layer of their own 
substance to the outside. 

How Crystals Are Built Up. From the way crystals 
grow, it is clear that they owe their shapes to the man- 
ner in which the atoms of which they consist are put 
together, The atoms of crystals are arranged in a regular 
geometric relation to one another, This arrangement is 
always the same for the same substance at the same 
temperature. The surfaces of a crystal are smooth and 
flat because the atoms are arranged in a definite pat- 
tern in rows upon rows throughout the entire crystal. 

We cannot actually see the atoms arranged this way 
inside the crystal because they are so very small. But 
when X rays or electron beams are passed through a 
crystal, they reveal the pattern of the atoms by the way 
they come out on the other side. If you grind away all 
the faces of a crystal, so that it is round like a marble, 
the internal geometric structure of the atoms can still be 
recognized in that way. X ray crystallography has great 
importance in chemistry, mineralogy, geology, metal- 
lurgy, and in the gem industry, because most gems are 
crystals. 

Some minerals occur as masses of irregular crystal 
grains, and are not shaped like crystals on the outside. 
The individual grains do not have flat faces, because 
they came in contact with other grains as they grew. 
As a result, the grains could not develop the regular 
shapes they would have had if they had been sur- 
rounded by a fluid. Such irregular crystal grains are 
said to be anhedral. 

Classification of Crystals. Crystals are distinguished 
and classified by the geometry of the crystal faces, or 
flat surfaces, that give them their shapes, especially by 
the angles in which adjoining crystal faces meet. This 
is a highly technical subject. Many crystals have large 
numbers of faces. Yet, by looking at only the simplest 
types of crystal forms we can understand one of the 
ways that crystals are classified. Я 

Six basic types of crystals can be distinguished. They 
are illustrated with this article. Crystals of these six 
types make up the six crystal systems. — 

The Isometric System has a cube as its simplest form. 
In this system, each of the six faces is a square and all 
of them meet at right angles. In the illustration of the 
isometric system, the lower drawing shows a cube as it 
looks in nature. The upper drawing shows the same 
cube with three imaginary axes drawn on the inside. 
These axes are parallel to the edges of the cube. Cor- 
responding axes are shown in the illustrations of the 
simplest forms of the other crystal systems. j 

Another common form of isometric crystal is the 
octahedron. It consists of a double four-sided pyramid, of 
which each face is an equilateral оре un py- 
rite, alum, and garnet crystallize in this sys (t 

Ойон? pee In a simple orthorhombic crystal 
the left side, the right side, and the top are all rec 
tangles. Not one of these is a square. But they meet a 


CUB SCOUT 


right angles. All three axes have different lengths. A 
pyramid-shaped orthorhombic crystal consists of «alene 
triangles, or triangles in which all three sides have 
different lengths. About 200 minerals crystallize in the 
orthorhombic system, including topaz, celestite, and 
chalcocite. 

Tetragonal System. The simplest type of tetragonal 
crystal is a prism in which the sides are rectangles, and 
the top and bottom are squares. All faces of this crystal 
meet at right angles. Generally, the upright axis is 
longer or shorter than the other two, which are equal 
In the tetragonal pyramid, the sides are identical 
isosceles triangles. Cassiterite and rutile crystallize in 
the tetragonal system. 

Hexagonal System. In this system, prisms consist of 
six sides or of three sides, instead of four as in the other 
systems. The sides meet the top and bottom surfaces 
at right angles. There are four corresponding axes, 
three of which are of equal length and the fourth longer 
or shorter. The hexagonal pyramid has six sides. The 
hexagonal system includes the crystals of beryl, tourma- 
line, hematite, and calcite. 

Triclinic System. In triclinic crystals, the faces gener- 
ally do not meet at right angles. This results in odd- 
shaped crystals. Only a few minerals crystallize in the 
triclinic system. 

Monoclinic System. In a simple monoclinic crystal, 
four sides consist of rectangles and two of parallelo- 
grams. But only the left and right sides meet the top 
and bottom surfaces at right angles. The top and bottom 
surfaces are inclined, instead of being horizontal as 
they are in the first four systems, The monoclinic sys- 
tem is one of the commonest, and includes the crystals 
of such well-known minerals as borax, muscovite, horn- 
blende, and azurite. 

Related Articles in WORLD Book include: 
Gem Mineral Snow 
Gypsum Quartz X Rays (Uses) 

CRYSTAL BALL. See FORTUNETELLING. 

CRYSTAL PALACE. See Fairs AND EXPOSITIONS. 

CRYSTAL SET. See Ranto (picture, A Simple Radio 
Set). 

CRYSTALLINE LENS. See Eve (The Eyeball). 

CRYSTALLINE ROCKS consist of countless crystals 
of one or several kinds of minerals grown together 
solidly. In granite and some other crystalline rocks, 
the crystals can be seen with the unaided eye. But in 
other types, the crystals are so small that a viewer 
must use a magnifying glass or microscope to see 
them. Crystalline rocks form in various ways. For 
example, molten rock solidifies into crystals as it cools. 
Travertine, a type of limestone, forms from calcite 
(calcium carbonate) crystals precipitated from ground 
water. Earth pressures and heat turn fine-grained 
limestone into marble by coarsening the crystal struc- 
ture. See also CRYSTAL AND CRYSTALLIZATION; GRAN- 
ITE; LIMESTONE; Rock; TRAVERTINE. А. J. EARDLEY 

CRYSTALLOGRAPHY. See CRYSTAL AND CRYSTAL- 
LIZATION. 

CRYSTALLOID. See Соор. 

CTENOPHORE. See JELLYFISH. 

CUB. See BEAR; Lion. 

CUB SCOUT. See Boy Scouts. 


GEORGE Тохи, 
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CUBA, KYOO buh, is an island country in the West 
Indies. It lies south of Florida in the Caribbean Sea. The 
name Cuba comes from the Indian word Cubanacan, 
which means center place. This probably refers to its 
location between Florida and Central America, at the 
entrance to the Gulf of Mexico, The name of the country 
in Spanish, the official language, is REPUBLICA DE 
Cusa which means REPUBLIC OF Cusa. The country 
became a socialist dictatorship after Fidel Castro over- 
threw the government. Havana is the capital and largest 
city. 

Many people call Cuba the Pearl of the Antilles, be- 
cause of its beauty and natural wealth. The scenery 
includes mountain ranges, fertile valleys, bright-colored 
flowers, and sandy beaches. 

Cuba is slightly smaller than Pennsylvania and has 
about half as many people. Cuba grows more sugar 
cane than any other country. 

Christopher Columbus discovered Cuba in 1492. He 
thought it was part of Asia, and never learned it was 
only an island. Columbus is said to have called Cuba 


FACTS IN BRIEF 

Type of Government: Dictatorship. 

Capital: Havana. 

Divisions: 6 provinces, each province being divided 
into municipalities, 

Area: 44,218 square miles. Greatest distance: (northwest- 
southeast) 759 miles; (north-south) 135 miles. Coast line, 
2,200 miles. 

Elevation: Highest, Turquino Peak, 6,560 feet; Lowest, 
sea level. 

Population: 5,829,029. Density, about 131 persons to 
the square mile. Distribution, rural, 70 per cent; urban, 

0 per cent. 

Chief Products: Agriculture, bananas, cacao, cattle, citrus 
fruits, coffee, henequen, kenaf, sugar cane, tobacco, 
vegetables. Mining, asphalt, barium, chromium, copper, 
gold, iron, manganese, nickel, platinum, silica, silver, 
Manufacturing and Processing, cigarettes, cigars, processed 
foods, refined sugar, rum, textiles. 

Flag: Three horizontal blue stripes are separated by 
two white stripes. A triangular red canton stands for the 
blood of patriots. A white star on the canton is for glory 
and independence, See FLAG (color picture, Flags of the 
Americas), 

National Holiday: Independence Day, May 20. 

Money: Basic unit, peso. One hundred centavos equal 
onc peso. For the value of the peso in dollars, see Money 
(table, Values). See also Peso. 
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Morro Castle stands on a 
high rock at the entrance to 
Havana harbor. It is the first 
landmark to greet Persons ap- 
proaching Havana from the 
sea. The Spaniards built the 
fortress between 1589 and 
1597 to protect Havana from 
pirate attacks, 


Lanks, Pix 


“the loveliest land that human cyes have beheld.” 


The Land and Its Resources 


Location, Size, and Surface Features. The Color Map 
shows that Cuba lies between the Gulf of Mexico and 
the Caribbean Sea. Cuba is the largest and westernmost 


Pennsylv 


Cuba (in Black) Is Smaller than Pennsylvania. 


island in the West Indies. It averages about 50 miles in 
width and covers 44,218 square miles. A 

Mountains. About half of the island is flat or rolling 
land. The rest is hilly or mountainous. The Sierra 
Maestra range at the southeastern end of the island 
contains most of the mountains. The 7 "rinidad Moun- 
tains are in central Cuba. The Sierra de los Órganos 
range lies in western Cuba. 


Cuba (Shown in Black) Lies South of Florida. 
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is and Among the leading harbors of this 
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and Sar Cuba. The Isle of Pines lies off the 
Cuba. The largest offshore island, it 
30 square miles 
Netural Resources. Cuba's soil is one of its most Ш> 
porunt nat urces. Cuba has mineral resources 
copper, nickel, chromium, barium, 
platinum, gold, and silver. 
oduce mahogany, cedar, ebony, 
wood. The royal coconut palm, and 
anana and plantain grow widely 
Cuba include the quail, snipe, and 
ld pigs and deer roam the forest. 
lligators are common in streams. Deep 
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ча аг Cuba includes barracuda, porpote, 

mackerel, n ipper, and manatee, or sca со. 
Climate. ( *s within the tropics, and trade winds 

E the northeast give it a pleasantly warm climate. 


temperature ranges from about 71 degrees 

to 82 degrees in summer. The rainy season 

E п May to October. Rainfall averages about 50 
“єз a year. Hurricanes often hit the country. 


The People and Their Work 


The People. About three out of four Cubans are 
“tite people of Spanish descent. Most of the rest аге 
tgroes or mulattoes. The Arawak Indians were the 
“ginal inhabitants of Cuba. Most of them died from 
"erwork and disease soon after the Spaniards came in 
2 and enslaved them. A few Indians still live in some 
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land. The colono system was the traditional method of 
farming. A farmer rented land from a company or large 
landowner and hired laborers to do the farm work. The 
farmer received a certain amount of money or sugar 
for each 100 pounds of sugar cane he delivered to the 
mill. In 1959, the government began a program to con- 
fiscate land from many large landowners and turn it 
into cooperatives and state-controlled farms. Cuba de- 
votes more than half of its farm land to sugar. Cuba 
grows over 49,000,000 tons of sugar cane each year 
and leads the world in the production of sugar. 

Tobacco is the second most important crop. The best 
tobacco comes from the Vuelta Abajo region of western 
Cuba. Other crops include coffee, cacao, vegetables, 
and such fruits as the banana, date, pomegranate, 
plantain, papaya, avocado, and mango. Henequen and 
kenaf are plants grown to provide fiber for making 
rope. Cattle raising and meat packing are becoming 
increasingly important among Cuban industries. 

The Tourist Industry was Cuba's largest industry 
until Fidel Castro became the country's dictator in 
1959. Since then tourism has declined. Castro's anti- 
American policies were the chief cause of the loss of 
tourist business. Most of Cuba's visitors came from the 
United States. 

Mining. Cuba's mines produce many minerals, in- 
cluding iron, copper, barium, silica, platinum, gold, 
and silver. The chromium and asphalt deposits are 
among the purest in the world. Cuba mines more 
manganese than any other Latin-American country, A 
rich deposit of nickel was found near Moa Bay in eastern 
Cuba in 1953. Prospectors discovered oil in 1954. 
American companies owned many Cuban mines until 
the governmentrestricted non-Cuban ownershipin 1960. 

Manufacturing. Sugar refining and the manufacture 
of cigars and cigarettes are the leading Cuban manu- 
facturing industries. Food canning also is important. 
Other manufactured products include textiles, rum, 
medicinal drugs, soft drinks, shoes, and furniture. 

Forest Products. Cuba has forests of mahogany, cedar, 
ebony, logwood, and rosewood. Much of the wood is 
used to make cigar boxes and furniture. Charcoal is one 
of the country’s most important forest products, because 
people use it for cooking fuel. The royal palm furnishes 
thatch for the homes of the farmers. 
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Farmers Harvest Sugar Cane, above, in 
the winter, and carry the stalks to refineries. 
There, huge vacuum pans, left, boil the sirup 
into a mixture of sugar crystals and thick sirup. 


Cuban Cigars, famous throughout the world, 
are packed into a box by a cigar worker, 
U.S, Cuban Sugar Council; Lanks, Black Star 


Trade. Sugar and its by-products, including molasses 
and rum, make up most of Cuba's exports. The United 
States once bought more Cuban sugar than any other 
country. But in 1961, an anti-American campaign by 
the Castro government finally caused the United States 
to stop all Cuban sugar imports. Tobacco and tobacco 
products, such as cigars, are the next most important ex- 
ports. Other exports include fruits, vegetables, coffee, 
henequen, and meat, Cuba’s main imports include food, 
textiles, machinery, automobiles, drugs, chemicals, and 
minerals. 

Transportation and Communication. Cuba has more 
than 3,000 miles of public railroads. The main rail- 
toads run from one end of the island to the other, and 
connect the most important cities. There also are 
nearly 7,900 miles of privately owned railroads which 
connect the sugar plantations with the main railroads. 
Cuba has more than 2,300 miles of public highways. 
The Central Highway, opened in 1931, is 706 miles 
long. It extends almost the entire length of the island, 
from Pinar del Río to Santiago de Cuba. Cuba 15 
Served by a number of shipping lines and airlines. 


Workers Load Pineapples 
in Pinar del Rio province. 
Pineapples are one of the 
main fruits grown in Cuba. 


Telephone and telegraph systems connect the larger 
Cuban cities and towns. There are more than 100 radio 
stations, and several television stations. 


Social and Cultural Achievements 


Universities: University of Havana, founded in 1721; 
Catholic University of St. Thomas of Villanova, Havana, 
founded in 1946; Oriente University, Santiago de Cuba, 
founded in 1947. 

Museums: National Museum and Martí Museum, Ha- 
vana; Municipal Museum, Cárdenas; Bacardí Museum, 
Santiago de Cuba; Agramonte Museum, Camagiiey. 

Libraries: National Library, Library of the Economic 
Society, Municipal Library, and Congressional Library, 
Havana; Bacardí Library, Santiago de Cuba. 


Education. Schools are free, and attendance is re- 
quired by law. The government has established many 
schools in rural areas and sends traveling teachers to 
visit smaller villages. About 15 out of every 100 of the 
Cuban people still cannot read and write. 

Religion. Cubans have complete religious freedom. 
Most of the people are Roman Catholics. Negro rites 
such as voodooism are widespread (see Уоороо). 

The Arts. Much of the inspiration for Cuban litera- 
ture, art, and music has come from the Negro popula- 
tion of the country. Many of the leading artists and 
writers have been Negroes or mulattoes. 

The Cuban liberator, José Marti (1853-1895), wrote 
dozens of books. Cubans consider him their greatest 
student and thinker. Fernando Ortiz (1881- )isa 
modern scholar who has written much about Cuban 
Negroes, sugar, and tobacco. Perhaps the greatest 
Cuban poet was Julian del Casal (1863-1893). Nicolás 
Guillen (1904- ) also wrote many poems. 

The first Cuban paintings were church frescoes. José 
Nicolás de Escalera (1734-1804) and Vicente Escobar 
(1757-1854) were early Cuban painters. Modern Cuban 
painters include Eduardo Abela, who shows country 
life, and Cundo Bermüdez, who uses sugar-cane fields 
and jungles as backgrounds for his figures. í 

Cuba is one of the leading Latin-American countries 
in sculpture. José de Villalta Saavedra was an out- 
standing Cuban sculptor. Cubans enjoy the works of 
modern sculptors such as Teodoro Ramos Blanco, who 
models Negroes, and Juan José Sicre, who created 


many monuments in Cuba. А 
There аге many rhythmic folk dances in Cuba, es- 


pecially among the Negroes. Cuban dances include the 
habanera, guaracha, conga, danzón, rumba, and mam- 
bo. Music for these gay dances is provided by orchestras 
which often have ankle bells, bongo drums, gourds 
bottles, hard sticks, earthenware jars, and castancts 
among their instruments. Composers include José 
Ardévol, Alejandro Garcia Caturla, Amadeo Roldan, 
Ernesto Lecuona, and Eduardo Sánchez de Fuentes. 

Cuban handicraft workers make tiles and pottery. 
They also make brooms, fireplace fans, baskets, ham- 
mocks, and tortoise-shell combs. Iron grillwork deco- 
rates many buildings. 


Government 


National Government. Cuba is ruled by Premier 
Fidel Castro and his revolutionary government. Cas 
overthrew President Fulgencio Batista and took power 
in 1959. Castro became the country’s premier with 
dictatorial powers. His government suspended the con- 
stitution and dissolved the congress. The new govern- 
ment ruled by decree rather than law. In 1961, Castro 
declared Cuba a socialist nation, and suspended elec- 
tions indefinitely. 


History 


Early Years. Columbus landed on the north coast of 
Cuba in 1492 and claimed it for Spain. He named the 
country Juana, in honor of the son of Ferdinand and 
Isabella of Spain. It soon became Spain’s richest 
colony in the West Indies and was often raided by 
Dutch, French, and British pirates. The British captured 
Havana in 1762 during the Seven Years’ War. They 
held the island until 1763, when they returned it to 
Spain under the terms of the Treaty of Paris. 

The Spaniards usually treated their colonies poorly. 
They refused to let Cuba trade with other countries. 
Spaniards born in Cuba were not allowed to hold 
office. Taxes were heavy. 

Rebellions. The slaves of Cuba, led by Black José 
Aponte, revolted against their owners in 1812, The 
slave leaders were seized and hanged. Later revolts 
were put down by the Spaniards. But in 1868, Carlos 
Manuel de Céspedes (1819-1874), with 147 followers, 
began a struggle against the authorities which lasted 
for ten years. This revolt was known as the Ten Years’ 
War. At the end of this time, Spain promised reform. 
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Slavery was finally abolished in Cuba in 1886, 

Revolution Against Spain. Bartolomé Masó, Máximo 
Gómez, Calixto García, and José Martí were among the 
leaders of a revolution that broke out against the 
Spaniards in 1895. Public opinion in the United States 
favored the rebels. The American battleship Maine, 
which was sent to Havana to protect American citizens, 
mysteriously exploded on February 15, 1898. The United 
States then declared war against Spain. The naval 
battle at Santiago de Cuba, and the land battles at 
El Caney and San Juan Hill, all fought in July, were 
the chief events in the war. Spain gave up all claims 
to Cuba in the Treaty of Paris, signed December 10, 
1898. See SPANISH-AMERICAN WAR, 

United States Control. The United States estab ished 
a military government, under which progress was made 
in education, public works, and health. 

For many years, a disease called yellow fever had 
killed many Cuban residents every year. In 1881, a 
Cuban doctor, Carlos Finlay, had said he believed that 
yellow fever was carried by mosquitoes. In 1900, the 
Walter Reed Commission of the United States Army 
proved his theory correct. A Cuban doctor, Aristides 
Agramonte, was on the commission. Mosquito-control 
programs were then formed to stamp out yellow fever, 


Spanish-Style Churches and Cathedrals dot the country- 
side of Cuba. Many date from the 1600's and are still in use 


The Cubans adopted a constitution in 190] which in- 
cluded the Platt Amendment. This Amendment gave 
the United States the right to intervene in Cuban in- 
ternal affairs. It also gave the U.S. a naval base 
at Guantánamo. Tomás Estrada Palma w as elected the 
first president of Cuba in 1902, and the Am ican forces 
left the country. Palma was re-elected in 1906, but the 
Liberal party revolted against him. American com- 
missioners were sent to negotiate a compromise, They 
failed, and an American provisional gov : 
set ир.^ American troops returned to Cuba, The pro- 
visiona] government controlled Cuba until 1909, when 
a Liberal, José Gómez, was elected president 

Independence. American forces left Cuba in 1909. 
After that, Cuba had a period of fifteen years of demo- 
cratic government. But a split in the Liberal party in 
1924 gave Gerardo Machado, a Liberal party poli tician, 
the chance to seize the government, He ruled with an 
iron hand until 1933, when an army revolt led by Ser- 
geant Fulgencio Batista placed Ramón Grau San Mar- 
tín, another Liberal party politician, in office. 

Batista removed Grau from office in 1934. and ruled 
Cuba as a dictator until 1944, although several presi- 
dents held office. Cuba and the United States agreed 
to repeal the Platt Amendment in 1934 

A new constitution was adopted in 1940. In that 
same year, Batista ran for president and was elected. 


nment was 


today. This old church stands at Cárdenas in Matanzas province, 
ап important port on the northwestern coast of the is 


Lanks, Pix 


А Twenty-Four-Carat Diamond, 
set in the floor of the capitol rotunda, 
is the starting point for measuring all 
distances on the island of Cuba. 


The Capitol at Havana was built in 1929 
at a cost of $20,000,000. It resembles the 
United States Capitol in Washington, D.C. 


In 1941, Cuba joined World War II on the Allied side, 
‘The United States had naval and air stations in Cuba 
during the war. Grau was elected president again in 
944, when Batista retired. Carlos Prio Socarras, another 
Liberal party politician, was elected president in 1948, 
n 1952, Batista overthrew Prio's government by a 
military revolt. He became provisional president. 
The Castro Revolution. On July 26, 1953, rebel 
orces, led by Fidel Castro, attacked the Moncada 
Army Barracks in Santiago de Cuba. Government 
troops put down the revolt, but the attack marked the 
seginning of revolutionary action against Batista’s dic- 
tatorship. In 1954, Batista was again elected president. 

Castro's rebel forces staged an unsuccessful revolt in 
the province of Oriente in 1956. Castro retreated to the 
Sierra Maestra mountains at the southern tip of Cuba. 
From the mountain headquarters, the rebels engaged in 
guerrilla warfare for the next two years. 

Late in 1958, a large-scale civil war broke out in 
Cuba. In January, 1959, Batista fled to exile in the 
Dominican Republic, and Castro's forces gained control 
of the government. Castro set up a new government 
with Manuel Urrutia as president. Castro became pre- 
inier and dictator of Cuba in February, 1959. He re- 
placed President Urrutia with Osvaldo Dorticós Tor- 
rado in July, 1959. 

Relations with the United States became seriously 
strained in 1960 when Castro seized much American- 
owned property as part of his nationalization program. 
‘The United States placed an embargo on certain ex- 
ports to Cuba. Castro denounced the United States and 
obtained military and economic help from communist 
countries. By May, 1961, the United States and eight 
Latin-American countries had broken diplomatic rela- 
tions with Cuba. Anti-Castro Cubans, living in exile, 
attempted an invasion of Cuba in May, 1961. The 
invasion was planned by the United States Central 
Intelligence Agency, and many of the invaders were 
trained and equipped by the U.S. But Castro’s army 
easily crushed the invading forces. Oris P. STARKEY 


Related Articles іп Wortp Book include: 


Cirres д 
Camagiiey Guantánamo Santiago de Cuba 
Cienfuegos Havana 


Watson, Gendreao 


History 
García y Iñiguez, Calixto 
Martí, José Julián 
Rough Riders 
Spanish-American War 


Batista y Zaldivar, 
Fulgencio 
Castro, Fidel 
Columbus, Christopher 
UNCLASSIFIED 


Reed, Walter 
Sugar 
Outline 
1. The Land and Its Resources 
A. Location, Size, and 
Surface Features 
Il. The People and Their Work 


Sugar Cane 


Finlay, Carlos J. Sagan Са 
es ndies 


Isle of Pines 


B. Natural Resources 
C. Climate 


A. The People G. Manufacturing 

B. Way of Life H. Forest Products 

C. Cities I. Trade 

D. Agriculture J. Transportation and 
E. Tourist Industry Communication 
F. Mining 


Ill. Social and Cultural Achievements 
IV. Government 
V. History 


Questions 


What is Cuba's most important product? З 

What mineral was discovered in Cuba in 1954? 

Who discovered Cuba? What was the first name of 
this island? 

What is the official language of Cuba? 

Who is Fidel Castro? 

To what religious faith do most Cubans belong? 

What state compares in size to Cuba? ү H 

What was the Platt Amendment? When was it put in 
force? When was it repealed? 

What kind of climate does Cuba have? Ж 

Who seized Сира? government in 1933, 1952, and 1959? 
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CUCHULAINN 


CUCHULAINN, оо KUHL in, or CUCHULLIN 
(25 в.с.?- A.D. 22), is the hero of the Tain Bo Cuailnge 
(pronounced thawn boh KOOL nyth), or the Cooley Cattle 
Raid. This is Ireland's most famous tale of ancient times, 
as well as the oldest epic poem of Western Europe. It 
tells how Cuchulainn, single-handed, defended Ulster 
against Queen Maeve of Connacht, who was attempting 
to steal cattle (see UrsrER). Lug, the sun-god, was said 
to be Cuchulainn’s father. The boy, called Setanta until 
he was seven years old, won the name of Cuchulainn, 
or Hound of Cullan, by guarding the house of Cullan, 
whose ferocious watchdog he had killed. The heroic 
young warrior was killed in battle. After he had been 
wounded, he tied himself to a pillar so that he might 
die on his feet. 

CUCKOO, COOK oo, is the name of several beautiful 
closely related birds. The name cuckoo comes from the 
pleasant song of the European cuckoo. The two com- 
mon kinds of cuckoos in North America are the black- 
billed cuckoo and the yellow-billed cuckoo. They are shy 
birds, but can be recognized by their call. Their song is 
a series of low, mournful, quivering notes. Both of these 
cuckoos are slender birds, about a foot long. Their tails 
are long and rounded. These cuckoos differ from most 
birds because two of the toes of their feet point forward 
and two backward. They have rather long and slightly 
curved beaks. Both cuckoos have olive-brown backs and 
white breasts. The most important difference between 
the black-billed cuckoo and the yellow-billed cuckoo is 
the color of the bill. The black-billed cuckoo also has 
red circles around its eyes, and the yellow-billed cuckoo 
has larger white marks on its tail. 

These cuckoos make their homes in woods, thickets, 
and orchards. They build untidy nests. There may be 
two to seven eggs in one nest. The eggs are green-blue 
with a dull surface. The American cuckoos have often 
been called rain crows. Many people think that frequent 
cuckoo calls mean it is going to rain. The birds seem to 
like damp, cloudy weather. They feed on insect pests 
such as hairy caterpillars, shunned by other birds, 

The European cuckoo resembles a sharp-shinned 
hawk in size and color pattern, and has a sweeter song 
than the American cuckoo. It does not care for its own 


A Black-Billed Cuckoo seems to like damp and cloudy weather. 
For this reason it is often called "rain crow." 


Visual Education Service 
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J. Horace McFarland 


young. It lays its eggs in other birds’ nests or carries them 
there in its bill, and leaves them to be hatched by the 
other bird. 


Scientific Classification. The cuckoos belong to the 
family Cuculidae. The yellow-billed cuckoo is genus Coc- 
cyzus, species americanus. The black-billed is C. erythroph- 
thalmus. The European cuckoo is classified as Cuculus 
canorus. ARTHUR А. ALLEN 


See also Brd (color pictures, Birds That Help Us 
[Yellow-Billed Cuckoo], Birds of Other Lands [Emerald 
Cuckoo], Birds’ Eggs); Roan RUNNER. 

CUCUMBER is a common garden vegetable native to 
southern Asia, but cultivated as an annual in many 
parts of the world. The cucumber plant is a hairy- 
stemmed vine that bears many tendrils. Its triangular 
leaves may have three pointed lobes. It bears yellow or 
whitish flowers on short stems. Its edible fruit, com- 
monly called cucumber, may grow from 1 inch to 3 feet 
long. The pulpy fruit contains many seeds and is 
covered by a thin, smooth or prickly skin. The flesh is 
usually white or yellowish. The skin of the young fruit 
is green, but turns yellow when the fruit matures. 

Small cucumbers used for pickling are often called 
gherkins. But the true gherkin is another plant closely 
related to the cucumber. It bears many little spiny 
fruits shaped like olives. 4 

Uses. People eat young cucumber fruits raw or pickle 
them. The raw fruits are eaten in salads and sandwiches. 
The yellow, mature fruits are tough and contain many 
hard seeds. People sometimes serve these mature fruits 
as a hot vegetable, or make them into pickles. Cucum- 
bers have little food value. 

Cultivation. Cucumbers grow best in warm weather 
and are easily killed by frost. Gardeners grow the plants 
from seed. They sow the seed in small hills of loam ОГ 
light soil as soon as warm weather comes. They buil 
the hills about 4 feet apart to allow room for the vines 
to grow. When the young plants start to grow, workers 
thin them so only four or five remain in each hill. 


J. Horace MeVartandt 
The Pulpy Fruit of Cucumbers contoins mony seeds. 
Cucumbers rank among the oldest known vegetables, 


Cucumbers grow on long trailing vines, similar to melon 
vines. Fresh cucumbers are often used in salads and sand- 
wiches. Small green ones are pickled in various ways. 


Cucumber plants grow rapidly if the weather is warm 
and if they have enough moisture. Small fruits suitable 
for pickles appear quite soon. Gardeners pick these 
every two or three days. 

Sometimes gardeners grow cucumbers in greenhouses. 
The plants grow much as they do in fields. But usually, 
because of the limited space, the gardener trains the 
vires on cords or wires. A cucumber plant frequently 
yic ids 100 or more fruits. 

Pests and Diseases. Several kinds of beetles attack 
Young cucumber plants. Gardeners often spray the 
young plants with rotenone dust to destroy the insects. 
Tie melon aphid also attacks the plants and spreads 
mosaic, a virus disease. 

Scientific Classification. The cucumber belongs to the 
gourd family, Cucurbilaceae. It is genus Cucumis, species 
sativus. Gherkins are C. anguria. Јонм Н. MACGILLIVRAY 

See also VEGETABLE (Planting Table for Vegetables). 

CUD is a small mass of food that animals called 
ruminants bring up from their stomachs for a second 
chewing (see RUMINANT). 

CUDAHY, KUD uh hih, MICHAEL (1841-1910), an 
American meat packer, developed and introduced cold- 
storage facilities in packing plants. This made possible 
year-round meatcuring and livestock marketing. Cudahy 
went to work for a meat packer in Milwaukee, Wis., 
at the age of 14. In 1875, he became a partner in 
Armour and Company. With P. D. Armour, he formed 
the Armour-Cudahy Company in 1887. Three years 
later, he established the Cudahy Packing Company, 
one of the largest in the United States, in Omaha, Nebr. 
Cudahy was born in Callan, Ireland, and came to the 
United States with his parents in 1849. Joun B. McFerrin 

CUE. See Brrrianps (The Cue); SHUFFLEBOARD. 

CUENCA, ХУГА ЛС kah (рор. 39,983; alt. 8,306 ft.), 
is a commercial center in the mountains of southern 
Ecuador. For location, see Ecuapor (color map). More 
than half of Ecuador's output of Panama hats comes 
Írom Cuenca. The city also trades in cinchona bark, 


CULTURAL LAG 


animal and alligator hides, and gold. Cuenca was 
founded in 1557 tbe Vm 

CUERNAVACA, iios nah BAH bah (pop. 30,597 
alt, 5,058 f), is the capital of the state of Morks in 
Mexico. It lies about 37 miles south of Mexico City 
(see Mexico [map]). The city's mild climate and 
beautiful scenery have made it a popular resort. The 
city has many beautiful estates and anc tent buildings 

Tourist attractions include the Palace of Cortes and the 
(rm gardens. The Spaniards founded the city in 

21. Joes A. Ољо 

CUERNAVACA TOLL HIGHWAY. See ROADS ano 
Нюнулуз (Some Important Roads) 

CUESTA. See Hoonack 

CUFFE, PAUL (1759-1817), an American seaman and 
merchant, encouraged the colonizing of Negroes in 
Sierra Leone, Africa. He financed the voy age of 38 free 
Negroes in 1815. Cuffe also sought to strengthen the 
legal position of Negroes in America. His efforts led to 
а law, passed in 1783, which gave Negroes in Мажа. 
chusetts the right to vote. Cuffe, part Negro and part 
Indian, was born on Cuttyhunk Island, Mass, and 
prospered as a ship owner. He also became a minister 
among the Quakers. Louw Purea 

CUGNOT, NICOLAS JOSEPH. Sce Acrowonny 
(The Steam Car). 

CULEBRA. See Puerro Rico (color map). 

CULEBRA CUT, now GAILLARD CUT. See PANAMA 
CANAL (The Gaillard Cut). 

CULEX. See Mosgurro (Kinds; pictures). 

CULIACÁN. See ŠINALOA. 

CULLINAN STONE. Sec Diamonp (Famous Dia- 
monds; picture). 

CULLODEN MOOR. Scc Sruarr, Силкінз E. L. 

CULPEPPER FLAG. See Fiac (color picture, Flags in 
American History). 

CULTIVATOR is a farm implement used to break up 
the surface soil between rows of growing crops, such as 
corn, potatoes, and other vegetables. The cultivator 
usually consists of a metal frame to which shovels or 
blades are attached, The blades or shovels stir the soil 
and cut out weeds. Modern cultivators are attached to 
tractors. A. D. LoNGHOUSK 

CULTURAL LAG is a theory that describes how and 
why culture changes. According to this theory, social 
change starts with the invention of new technology, but 
the ideas of people tend to delay the use of the inven- 
tion and to interfere with its most efficient application. 
For example, the invention of the automobile created 
antagonism on the part of people who understood 
horses but could not understand this new mechanical 
device. Their ideas /agged behind the invention. 

An American sociologist, William F. Ogburn, intro- 
duced this theory in the 1920's. He claimed that cul- 
tural lag is practically a universal process. Critics of the 
theory point out that, although this theory might ex- 
plain some cultural change, not all social change follows 
this pattern. They maintain that ideas sometimes lead 
the way to important social changes without involving 
material inventions, as in many of the cultural changes 
of the Renaissance. Jonn Р. Созак 

See also CurruRE (How Cultures Grow and Change; 


Theories). 
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People Transmit Their Knowledge from 
one generation to the next. Cultures without 
writing pass it on only by word of mouth. 
Systems of writing enabled men to store rec- 
ords in great libraries. Television and other 
recent forms of communication represent man's 
continuing need for effi f ways of accu- 
mulating and distributing his knowledge. 


CULTURAL 
TRADITIONS 
VARY GREATLY 


Patterns of Living often depend on the 
environment. Desert nomads travel in small, 
independent groups. A village community re- 
quires greater cooperation from its members. 
People who live together in a huge city 
become extremely dependent on each other. 
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pendent nation, although it may have only a few dozen 
citizens. As cultures become more complex, greater 
numbers of people gather together to live and work. 
The nation may then have a chief or king, soldiers, tax 
collectors, messengers, or governors of provinces. Any 
such system of governing men, simple or complex, is 
called a political institution. There are many different 
systems of government, but the structures of most are 
basically the same. See GOVERNMENT; Law. 

Complex cultures, particularly those whose people 
grow food instead of hunting and collecting, usually 
have a division of labor. For example, one man may be 
an expert toolmaker. He makes tools for others, and 
they give him food in return. The toolmaker needs ap- 
prentices to help him and to learn his trade. The tool- 
maker and his apprentices, with their clients, form an 
economic institution, Economic institutions arise from 
both manufacturing and trade. In our own culture, a 
factory represents the former, a department store the 
latter. See Economics. 
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All cultures have some sort of r nstitutions. | 
simple cultures, the band of related з can | 
own religious unit. In complex 
separate religious institutions. 

Anthropologists believe that man 
especially in primitive cultures, g 
people feel for comfort and reassu 
regions, for example, the rain may 
when it is needed to make the cro 


anxious time for everyone. A religi 
as the snake dance of the Hopi India \ 
relieve the people's tension. While 


to religion than this, the need for reli: 


has often brought people together ir 
gations with leaders and followers 
Among most peoples, religion inc! 
dances, costumes, and rituals. In pr 
people believe that the spirit lives 
after death. Many persons in primitiv tures believe 
that spirits reappear from time to tim« nit 
They believe that some individuals ‹ 
with the spirits (sce Macic). These spi 
gods. The gods are usually associated 
disturb people, such as war, thunder, 
tures with a division of labor, members 
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ill cultures 
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ften become 
1 things that 
love. In cul- 
each trade or 


occupation may have a special god. M 
gists believe that the concept of a single go 
all nature and all people, a 
plex cultures. See RELIGION. 

A fifth kind of institution is the г 
It is composed of persons who come togeth 
own will through some common interest. Voluntary 
associations include such organizations as the Boy 
Scouts, college fraternities and sororiti ind Indian 
secret societies. In some of the most cornplex societies, 
like our own, there are a great number of voluntary 
associations. They form a vital part of ihe web of rela- 
tionships that holds our culture togeth 

Language. A third ingredient that «|! 
in common is the use of language. Each: language pro- 
vides a system of communication for i»e culture of 
which it is a part. But each language also provides for 
growth. It may reflect culture changes by adding new 
words and dropping old ones. Its grammar may become 
simplified in order to allow for easier change. English, 
for example, has a large vocabulary but a simple 
grammar. 

Every language has three definite parts: sounds, 
vocabulary, and grammar. Each language uses only a 
small number of all the possible sounds. Some of these 
sounds differ from those of other languages. That is why 
persons who learn English after they grow up may Pro” 
nounce certain sounds peculiarly. A language also has 
its own vocabulary that serves the needs of the people 
who speak it. For example, Arabs have more than five 
hundred words for different kinds of camels, and Eski- 
mos have many words for kinds or conditions of snow. 
The Arabs use a single word for both snow and ice, and 
Eskimos have no word at all for camel. Snow creates 
no problem for the Arabs, and Eskimos have never had 
anything to do with camels. We know about both snow 
and camels, but neither is vital to our culture, so Wê 
have only one word for each. All languages have rules 
of grammar for the arrangement of sounds into words, 
phrases, and sentences. Primitive peoples may not be 
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Cultures Borrow from Each Other. Sometimes people com- 
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new traits. The peyote ritual of the North American Indians, shown 
above in o drawing by an Indian, mixes Christion customs with 
Indian rites. In other situations, especially those involving tech- 
nology, people adopt new ways without much change. Such is the 


case with the Arab tribesman, below, opercting a power tool. 
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two main ways: (1) by 


source of original cultural 


seen. Inventors also have the ability to imagine the 
results of their inventions. The man who invented the 
bow and arrow made hunting easier than it had been 
when the spear was the best weapon. The inventor of 
the sail improved navigation, and made it more efficient 
than when men used paddles and oars to travel in ships. 
But all inventions do not involve making new tools or 
machines. Many original ideas occur in the fields of 
social structure and religion. A great religious leader 
such as Buddha was an inventor in this sense. 

People do not accept all inventions. They will reject 
a new invention, or use it as a toy, if it is not immedi- 
ately useful. For example, the wheeled cart was invent- 
ed in or near Mesopotamia around 3000 в.с. People 
soon used it to haul loads, because they had oxen to 
hitch to it. The Maya Indians of Central America also 
invented the wheel. But they used it as a toy, because 
they had no draft animals. A single device may be 
invented in several places at the same time or at 
different periods. Pottery and metalworking, for in- 
stance, were probably invented and put to use in both 
Asia and America. Even with present-day communica- 
tions, several men may work completely independently 
of each other and arrive at the same conclusions. In 
this way, two mathematicians in different countries 
developed non-Euclidean geometry at almost exactly 
the same time. See INVENTION. 

Borrowing, also known as diffusion, occurs more fre- 
quently than invention, because it requires less origi- 
nality. The idea of the wheel probably originated in 
west-central Asia, and traveled throughout the world. 
Arabs carried the knowledge of fine steelmaking, 
developed in India, to Syria and Spain. From these 
countries, it spread to England and Germany. Diffusion 
may sometimes take place slowly, and in a roundabout 
way. For example, tobacco and tobacco-smoking origi- 
nated in tropical America, and spread throughout the 
temperate regions of both North and South America. 
Early colonists carried the custom back to Europe. 
From there it traveled to Africa and Asia. Russians 
introduced the practice of smoking into Siberia, where 
the people developed a special kind of pipe with a 
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Acculturation, the meeting 
of cultures, increased greatly 
during the Age of Exploration, 
Jacques le Moyne, who trow- 
eled in Florida in the middle 
1500's, described and sketched 
many customs of the Indians he 
met. Such records helped in- 
terest Europeans in the cultures 
of other la 


Culver 


flaring bowl. This form of pipe, as well as the knowledge 


of tobacco, traveled across Bering Strait and was adopt- 
ed by the Eskimos. In this way, smoking traveled 
around the world before it reached a people who lived 
*next door" to its place of origin. 

In our own culture, among other things, we have 
borrowed corn, beans, squash, potatoes, and tobacco 


from the American Indians. We learned from the Arabs 
how to use soap and the compass. Our knowledge of 
papermaking comes from the Chinese. Our seven-day 
week originated with the Babylonians, and our alphabet 
with the Phoenicians of western Asia. 


When Cultures Meet 


The people of one culture meet those of other cul- 
tures as groups grow. They usually exchange ideas and 
products. The impact of one culture on another is 
called acculturation (see ACCULTURATION. Such contact 
may be friendly or hostile. For example, when a band 
of New Guinea warriors attacks an enemy village by 
surprise, the victors may kill the men, and capture the 
women and children. If the captive women know some 
special skill, such as making shell beads, they may pass 
this trait on to the culture of their captors. 

When people with a complex culture invade the ter- 
ritory of people with a simple culture, the earlier inhab- 
itants often die out. This happens because the earlier 
people cannot withstand new diseases, or because they 
are pushed out of their hunting grounds. Even if they 
do not die out, their culture may disappear аз the ed 
querors absorb the few persons who remain. Some Cu 
tures, such as the Tasmanian, have disappeared in ue 
way. Others, including those of some Indians from 
eastern North America, survive only in a few tribal 
ceremonies. 3 

When a strong people with a simple culture conquers 
a weaker but more civilized people, the victors may 
absorb much of the older culture. 'The ancient Коша 
conquered ће Greeks, but the Greeks had a more û 
vanced culture in arts and sciences, and became 
teachers of the Romans. nd 

Cultures have blended throughout the world as m 


1 such Western traits as steelmaki 


r, railroads c wspaper 1 
S. гашгоасз, newspapers, and parliamentar 


ent. But they have ke 


any essentials of 


arlier culture, such as a k 


of ceremony 


1ys of cating and dressing, and elements of the 


rai code and Shinto religion 


Theories About Culture 


concept of culture 


eld by most anthropologi 


inated fairly recently. The first definition of cultus 
sociological term was that of E. B. Tylor, a British 
opologist 1871: “Culture is 
complex whole which includes knowledge, belief 


morals, custom, and any and 


who wrote in 


other capabilities 
habits acquired by man as a member of society 
his definition, Tylor considered culture as the sum 
ıl of human achievements. In 1916, Clark Wissler 
\merican anthropologist, distinguished between 
ture in general and the separate cultures of individual 
ips of people. He also stated that culture has to be 
ied. During the 1920's, the functional anthropol- 
ists, headed by A. R. Radcliffe-Brown and Bronislaw 
Malinowski of Great Britain, emphasized the fact that 
h culture is an integrated whole, like a living being. 
Since that time, American anthropologists, including 
\lfred L. Kroeber, Ruth Benedict, and Clyde Kluck- 
hn, have developed two new fields of cultural re- 
irch. Their studies have investigated (1) culture and 
individual personality, and (2) the systems of 
values developed by various cultures. These two fields 
treat cultures as living and functioning wholes. Further 
rk in analyzing cultures may perhaps bring culture 
ser to the biological basis on which it ultimately, 
ugh indirectly, depends. 


CARLETON S. COON 


Related Articles. See Manners and Customs Through 
i ^ges in the ANTHROPOLOGY section of the READING 
sp STUDY Салрк. See also the following articles: 
Primitive Man 
Races of Man 
Sociology 


Human Relations 
Man 
Prehistoric Man 


ithropology 
Civilization 
Community 


Outline 


How Cultures Are Alike 
A. Technology 
B. Institutions 
Il. Why Cultures Differ 
lil. How Cultures Grow and Change 
A. Invention B. 
IV. When Cultures Meet 
V. Theories About Culture 


C. Language 
D. The Arts 


Borrowing 


Questions 


What are some basic elements that all cultures have in 
common? Д Жете 
Why do people sometimes reject a new mvention: , 
What are some things that our culture has borrowe 
from other cultures? JUR p 
What is the difference between a culture trait and a 
culture complex? 

How do cultures change? y EE 
Why do cultures need both conformity and new ideas? 
What is an example of an economic institution їп Our 
own culture? 7 E 
Why do cultures differ so much in details? 

Why do animals fail to develop a culture? obit 
What are some of the different ways in which асси 
turation may work? 
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ис, сех 
ucational liberal arts school at Са ү x 
in 1853, it is the oldest chartered conduca " 
west of the Missiesir I Y a the H 


Barton Robinson collection « 


of Christ. For enrollment, see Usivexsrrm axo Cot 
LEGES (table 
CUMBERLAND, Md. (pop. 33,415; alt. 690 fL), ranks 


high among the cities of western Maryland 
he picturesque “Na 
rows" where Wills Creek empties into the Potomac 
River (see MARYLAND (с 

Cumberland industries ү 


industrial importance. It lies at t 


t map 
1 


oduce such diversified prod 


ucts as Celanese cloth, beer, bread and cakes, brick 


tile, coal, glassware, wood products, toys, mattresses, 


railroad equipment, tires, and tubes 


Cumberland has many historic homes and monu 


ments. Fort Cumberland, built in 1754, served as a 


base for George Washington's expeditions before and 
during the French and Indian War. General Edward 
Braddock's march on Fort Duquesne started. there, in 
1755. Cumberland was the east end of the National 
Road. The first Baltimore and Ohio train entered the 
town in 1842, Cumberland, incorporated as a city in 
1856, has a commission government 

CUMBERLAND GAP is à natural pass through the 
Appalachians, at the mecting point of Virginia, Ken- 
tucky, and Tennessee. The gap was used as а gateway 


to the West by pioneer settlers. Between 1 and 1880 


Fuawcm С. Hanes 


Cumberland Gap National Historical Park marks the not- 
ural pass through the Appalachians used by pioneers going west 


Tenn. Conservation Dept 


CUMBERLAND MOUNTAINS 


about 200,000 persons passed through the gap. The gap 
is 1,600 feet above sea level, cutting through the 2,000- 
to 3,000-foot Cumberland Mountains. It is narrow; 
and has steep sides about 500 feet high. Railroads run 
through the gap. Laurel and rhododendron cover the 
area. The Cumberland Gap National Historical Park 
(20,184.20 acres) was established in 1955 (see NATIONAL 
Park [Historical Parks]) It is the largest historical 
park in the country. 

Thomas Walkers exploring party used the gap in 
1750, and in 1769 Daniel Boone blazed his "Wilderness 
Road" through the pass (see Boone, Памет). Cumber- 
land Gap was the route of Union armies invading 
Tennessee in 1862 and 1863. 

See also Омітер Srares, History or (color picture, 
Americans Explored and Won a Rich New Land). 

CUMBERLAND MOUNTAINS, part of the Appalach- 
ian Mountain system, extend across part of eastern 
Tennessee and Kentucky, and form the boundary be- 
tween Virginia and Kentucky. Some geographers call 
this mountain region the Cumberland Plateau. Streams 
have carved a complex pattern of narrow, steep-sided 
valleys into the mountains. The Cumberlands rise about 
2,000 feet above sea level, but some ridges are 500 to 
1,000 feet higher than the general level. The Cumber- 
land Mountains contain rich coal fields. Agriculture is 
poorly developed in the region because of the hilly ter- 
rain. See also APPALACHIAN MOUNTAINS. E. WILLARD MILLER 

CUMBERLAND RIVER, an important branch of the 
Ohio River, rises in the rugged Cumberland Mountains 
in eastern Kentucky. It empties into the Ohio River at 
Smithland, in northwestern Kentucky. The winding 
course of the Cumberland is 687 miles long, and the 
river drains an area of about 18,000 square miles. The 
Cumberland drops 68 feet to make the Great Falls in 
Cumberland Falls State Park, Kentucky. Since 1832, 
the federal government has spent more than $6,000,000 
to improve the river’s channel. It is navigable 461 miles 
upstream to Wolf Creek Dam. The principal cities on 
the Cumberland are Nashville and Clarksville, Tenn. 
See also Ошо River. E. WILLARD MILLER 

CUMBERLAND ROAD. See Nationar RoAD. 

CUMMINGS, EDWARD ESTLIN (i894- ), an 
American poet, became famous for his use of split words, 
lack of capital letters anywhere in his verse, and crea- 
tive punctuation. He wrote his name е е cummings. His 
style reflects his thinking, which was fiercely independ- 
ent and vastly amused. His 
poetic eccentricities re- 
mained unchanged over 
the years. They marked 
him as a happy, una- 
shamed, one-man romantic 
movement. 

Cummings wrote a novel, 
The Enormous Room (1922), 
which gives an outstanding 
picture of life during World 
War I. His books of poetry 
had such titles as Tulips and 
Chimneys (1923), Is 5 (1926), 
No Thanks (1935), 1 x 1 
(1944) and Xaipe: Seventy- 


E. WiLLARD MILLER 


е e cummings 
Marion Morehouse 


One Poems (1950). They were collected in Poems: 1923. 
1954. This book won a special citation from the Na 
tional Book Awards Committee. 95 Poems was pub- 
lished in 1958. 

Cummings was born in Cambridge. Mass 
graduated from Harvard University. He 
tures there in 1952, which he called "i: si 
The lectures were published in 1954. 

CUMULUS. See CLOUD. 

CUNARD, SIR SAMUEL (1787-1865). founded the 
Cunard line of steamships. In 1838 he and two English- 
men formed a company for mail service between Eng- 
land and America by steam rather than Dy sailing ves- 
sels. The Britannia made the company’s iirst vovage in 
1840. Cunard was made a baronet for services the Cu- 
nard lines rendered to Great Britain in the Crimean War, 
He was born in Halifax, N.S. Has I 

CUNAXA, BATTLE OF. See CYRUS тнк YOUNGER. 

CUNEIFORM, kyoo NEE uh fawrm, was a system of 
writing used long before modern alphabets were in- 
vented. The name comes from the Latin cuneus, mean- 
ing wedge. Cuneiform writing was so named because 
cuneiform strokes, made with a stylus, аге broad at one 
end and pointed at the other, like a wedge. 

Cuneiform writing is hard to translate because the 
characters may represent either a word or a syllable. 
One character may have several different meanings. 
The meaning often depends on the other characters or 
signs with which it is grouped. 

The most common material used for cunciform writ- 
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gave six lec- 
nonlectures," 
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ing was clay, molded into a square slab or tablet. Cunei- 
form characters were scratched on the i ts while the 
clay was still moist. Then the tablets were dried in the 


sun or baked in an oven until they hai 


Outline 
MEANING | Character Cuneiform 
about about 
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Examples of Cuneiform Writing 


Its Beginnings. The Sumerian people were probably 
the inventors of cuneiform writing. They developed My 
from picture writing. The earliest known inscriptions 
are from the lower Tigris-Euphrates Valley in Meso- 
potamia, or Iraq. Tablets found in Uruk (Warka) and 
nearby sites may have been written as early as 3500 В.С. 
Many of the characters in these groups retain their plc 
turelike forms, for the wedgelike type of writing did not 
develop until about 3000 в.с. The latest cuneiform clay 
tablet thus far discovered was written only a few years 


before the beginning of the Christian Era in A.D. 1 
/ The cuneiform writings of the Sumerians are not only 
the oldest, but also the most complicated. The Akka- 
dian-Sumerian system had about боо characters, The 
Hittites used about 350 characters, the Elamites about 
200, and the Persians only 39. An alphabetic cuneiform 
script of only 30 symbols was recovered about 1929 
from excavations in northern Syria, x 

Cuneiform Translation was not attempted until 

shortly before 1800. European travelers in western Per- 
sia then noticed the ancient inscriptions carved зоо 
fcet above the ground on the steep side of Behistun 
Rock. In 1802 a German named Georg Grotefend 
1775-1853), began to translate these inscriptions. Sev- 
ral other scholars, notably an Englishman named 
Rawlinson, became interested, and by the middle of 
the 1800's the translation was complete. It turned out 
(о be a record of the accomplishments of the Persian 
king, Darius, written in three languages. This record 
proved to be the key to cuneiform writing in other lan- 
guages, 

Since 1802 several hundred thousand cuneiform tab- 
lets have been recovered and placed in museums. The 
information gained from them has shed new light on 
the early history of man. WILLIAM А. MCDONALD 

See also ALPHABET; ARCHAEOLOGY; DARIUS; Сом- 
MUNICATION. 

CUNNINGHAM, ANDREW BROWNE (:883- ), 
VISCOUNT CUNNINGHAM OF HvNDHOPE, was named First 
5еа Lord and Chief of the British Naval Staff in 1943. 
He took command of the British Mediterranean Fleet 
in 1939, and then commanded the Allied Mediterra- 
nean Fleet during World War II. At the age of 15, Cun- 
ningham left school to join the Royal Navy. During 
World War I, he won a reputation for bravery in the 
Gallipoli campaign. He wrote A Sailor’s Odyssey (1951). 
He was born in Dublin, Ireland.  Waarn M. Watrace 

CUNNINGHAM, ANN PAMELA (1816-1875), foun- 
ded the Mount Vernon Ladies’ Association of the Union 

1 1853 to make a national shrine of Mount Vernon, 
President George Washington's home (see MOUNT 
VERNON LADIES ASSOCIATION OF THE UNION). In 1853, 
she visited Mount Vernon and was greatly distressed to 
sce the home going to ruin. She started her campaign in 
newspapers. In 1856, the state of Virginia granted a 
charter to the association. The association raised about 
200,000 to buy the mansion and 202 acres of land. On 
Feb. 22, 1859, the association bought the property. 
During the Civil War, 
Mount Vernon was neutral 
ground. After the war, Miss 
Cunningham moved in 
and took over direction 
of the estate. She was 
born in Laurens County, 
5:6. HELEN E. MARSHALL 

CUNNINGHAM, 
GLENN. See TRACK AND 
Егр. 

CUPEL. See ASSAYING 
‘Dry Process). 
| CUPID, KYOO pid, in 
Roman mythology, was 
the son of the goddess of 
love, Venus. He is called 


Cupid was God of Love in 
Roman mythology. 
Visual Education Service 


CURASSOW 


Eros in Greek mythology. A wound from one of his 
arrows made a person fall inlove. Once € upid was woun- 
ded with his own arrow, and fell in love with a mortal 
princess named Psyche. The gods finally made her 
immortal so that she could be united with € Supid forever 
Cupid is represented as a chubby, naked little boy 
with golden wings. His face is dimpled and smiling, and 
he carries a bow and a quiver of arrows 
See also Psycne; VENUS 
CUPOLA, A TOO poh luh, is a word that comes from 
the Latin and means а little botel or cup. It is used in 
architecture to mean a roof that resembles a bowl 
turned upside down. Some authorities use the terms 
cupola and dome to mean the same thing. Others apply 
the word cupola to small domes only. The inner vault 
of a large dome is often called a cupola. But the word 
is less accurately used when applied to a small lookout 
on top of a roof. See also Dome. Kewwern J. Conant 
CURACAO. See NETHERLANDS. ANTILLES. 
CURARE, yoo RAH ree, is a powerful South American 
poison. It is made from various poisonous plants, in- 
cluding several species of the Strychnos plant. It is some- 
times called oorara, oorari, or urari. It is a black, thick 
sirup which soon turns into a hard, brittle mass. Curare 
contains several alkaloids such as curarine, tubocura- 
rine, and protocurarine which make it a strong poison 
The natives of South America use curare as an arrow 
poison for hunting, Curare is a powerful poison only 
when injected into the blood stream or outer tissues of 
the body. It paralyzes the nerves that control breathing 
in mammals, including man. The victim usually dies 
of suffocation. Curare has been used in the treatment of 
tetanus and hydrophobia. It also is used during ancs- 
thesia to cause relaxation of the muscles, which permits 
using smaller amounts of the anesthetic. See Nux 
VOMICA; STRYCHNINE. Austris EpwARD 8мтти 
CURASSOW, AYOO ruh soh, is a large, handsome 
bird of tropical America. The crested curassow of northern 
South America looks something like a turkey. Its feath- 
ers are black, with a purplish-green gloss on the back 
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The Crested Curassow is a South American game bird that 
looks like a barnyard fowl. Its flesh is good to eat. 
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Curling Players Sweep the Ice so that the large, round 
stones will be able to slide easily toward the target. A diagram 
of half of a curling rink is shown below. 


72 ft. to opposite hog line | 


Player must release 
the stone before 
reaching this line. 


--—---M|ft2.-—-—--— 


Center Line 


The Curling Target, called 
the house, consists of three 
circles. The center 

is the tee, or 
button, 


Back Line 


-5ik-—6n-—3e———— Rec gu. 


6 ft. from back line to hack line (below, 
not shown), where player begins delivery 
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This makes the stone go faster and straighter, in case 
the player delivering the stone has not used enough 
force, or if his direction is slightly off. 3 
Curling derives its name from the fact that the handle 
of the stone is turned either clockwise or counter 
clockwise when it is delivered. This motion causes the 
stone to curve, or curl, either to the right or to the left 
while it is sliding along the ice. Horace K. Hottey, Jr, 
CURLY-COATED RETRIEVER is a dog trained to bring 
back game that has been shot. It gets its name from its 
black or liver-colored coat, which is a mass of thick, 
tight curls. This coat keeps the dog from getting chilled 


A Curly-Coated Retriever 
makes an excellent hunting dog. 


shoulder, and weighs from 60 to 70 pounds. A curly- 
coat is fairly easy to train, and makes a good guard 
or watchdog. 

See also RETRIEVER. 

CURRANT is a small berry of a plant that belongs to 
the saxifrage family. It is closely related io the goose- 
berry. The plant is a low, bushy shrub. Currants are 
round and smooth, and have a tart flavor. 

Both the red currant and the black currant grow wild in 
Northern Europe, and are easily grown in cool, moist 
regions of North America. 'The red currant is used to 
make jellies, jams, wines, and pies. The black currant 
is more popular in Canada and Europe, and has a 
sharper flavor than the red currant. White and yellow- 
ish currants are usually eaten as a fresh dessert. The 
golden currant, or Missouri flowering currant, grows wild 
in North America. It is popular as a garden plant be- 
cause of its fragrant yellow flowers. 

The currant plant is hardy, growing best in rich, well- 
drained soil with some moisture near the surface. Prun- 
ing, or cutting, the stems and shoots of the currant bush 
may be necessary. All shoots over three years old should 
be cut away in the early spring. There should be about 
nine shoots on each plant for the best fruiting. These 
should be three one-year-old shoots, three two-year, and 
three three-year-old shoots. 

The currant worm is a serious enemy of currant bushes 
and gooseberry plants. It is the young, ог larva, of a 
European sawfly. Currant worms can be killed by 


WILLIAM F, BROWN 


J. Horace McFarland 
Currant Berries Grow in Clusters Like Grapes. 


spraying lead arsenate on the plants. Rotenone should 
be dusted on the bushes when the fruits begin to ripen. 

Currant plants serve as a shelter for the fungus that 
causes the disease white pine blister rust, which is harm- 
lul to white-pine trees. It is unlawful to grow currant 
plants in states which have large white-pine forests. 

Scientific Classification. The currant belongs to the 
family Saxifragaceae. The red currant is genus Ribes, 
species rubrum. The black currant is R. nigrum; the golden 
currant, R. odoratum. Roy E. MARSHALL 

See also GoosEBERRY; ROTENONE; SAXIFRAGE. 

CURRENCY. See Money (Kinds). 

CURRENT, ELECTRIC. See ELECTRIC CURRENT. 

CURRENTS, OCEAN. See OcEAN CURRENTS. 

CURRICULUM, kuh RICK yoo luhm, includes all the 
school-sponsored activities that influence learning. But 
a curriculum consists mainly of subjects studied in the 
classroom. It also includes some activities that take 
place outside the classroom, such as lectures and school 
plays, because these activities also serve to teach the 
students. 

Even if there were no schools, children would learn. 
They can and do learn many things from their parents, 
from radio, television, and the movies. But modern 
educators believe that children learn more efficiently if 
they are guided by an organized curriculum. The prin- 
cipal advantage of a planned curriculum is that it 
organizes each field of study and gives it an appropriate 
place alongside other subjects. A school counselor often 
helps the students select the type of curriculum that is 
best for them. ; 

Curriculum Change takes place when it becomes 
necessary to teach new understandings, new ideas, and 
new attitudes. In the United States, the curriculum has 
changed considerably since the 1600's. The first ele- 
mentary schools taught only reading and writing, 
because educators believed that these skills provided 
the student with all the education he needed to become 
a useful citizen, But today, elementary schools also offer 


CURRIER AND IVES 
instruction in arithmetic geography, history, science, 
art, and foreign languages. These and other subjects 
prepare the student for the advanced work he will take 
in high school 

General and Specialized Curriculums. Most ele- 
mentary schools have a general curriculum in which all 
students take the same basic subjects. А specialized 
curriculum usually begins sometime between grades 7 
and 9. After the student has a background in a subject, 
he may continue to study that subject if it has a special 
interest for him. These courses are called electives, be 
cause the student may eleet, or choose, to take them. 
Some students who do not plan to attend college may 
wish to specialize in business education or industrial 
training. The curriculum offers a greater opportunity 
for specialization as the student advances, In his last 
year of high school, one half of his courses may be 
electives. Most activities outside the classroom are en- 
urely elective. 

In college the curriculum becomes more highly spe- 
cialized. Even in a general liberal arts curriculum, a 
student must take a major, or а special area of study, 
such as history. It includes about 10 or 12 courses in that 
field. The student must also take a minor, or a secondary 
field of specialization, such as literature. This includes 
about 8 courses. The major and the minor are taken 
in addition to the other more general courses. 

Curriculum Planning is done by school administra- 
tors and teachers. Actually, the final planning is done 
by teachers for, and often with, the help of the pupils. 
In public education, the city, state, or county boards of 
education are responsible for the curriculum. The cur- 
riculum they design takes into account the research of 
psychologists and experts in the field of learning. In the 
United States, the curriculum reflects what the parent 
wants, and what society demands, that the child be 
taught. W. M. ALEXANDER 

See also EDUCATION; EDUCATION, HISTORY OF. 

CURRIE, SIR ARTHUR WILLIAM (1875-1933), à Cana- 
dian soldier, won fame as an able administrator and a 
courageous officer in the second battle of Y pres during 
World War I. In 1917, he was appointed commander 
of all Canadian forces in Europe. After the war, he 
acted as Inspector-General of the Canadian Army. From 
1920 until his death, he was principal and vice-chancel- 
lor of McGill University in Montreal. Currie was born 
in Napperton, Ont. He was educated in the Strathroy 
Collegiate Institute. He joined the Canadian Militia in 
1895. Jean BaRucuest 

CURRIER AND IVES was the name of a firm of Ameri- 
can lithographers. The company published more than 
4,000 color pictures showing the manners, customs, and 
sports of the times; the California gold rush; railroads 
and clipper ships; fires; and other historic events. The 
prints were widely used for decoration and for illustra- 
tion. Published at low cost, they later became rare and 
costly. 

Nathaniel Currier (1813-1888), the senior member of 
the partnership, issued his first two prints in 1835 in New 
York City. They were The Ruins of the Merchants Ex- 
change and View of the Great Conflagration. Currier was 
born in Roxbury, Mass. He served as apprentice to 
William S. and John B. Pendleton, brothers who oper- 
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Currier and Ives made the 
engraving, Home to Thanks- 
giving. It became one of the 
most famous prints of the Cur- 
rier and lves series, 
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ated the first lithographing shop in Boston, before he 
opened his own shop in New York. 

James Merritt Ives (1824-1895) served first as book- 
keeper and later as artist and art director of the firm. 
After 1857, all prints carried the joint name. Currier 
retired in 1880, and Ives carried on the business with 
William Currier, the son of Nathaniel. Ives was born in 
New York City. S. W. HAYTER 

See also PIONEER LIFE (picture, Arguing the Point). 

CURRY is a seasoning most often used with lamb, 
veal, chicken, and shrimp dishes. It is used as either a 
sauce or powder. Curry originated in India. It contains 
a large amount of turmeric, an aromatic root, that gives 
it a yellow color. It also contains curry leaves, garlic, 
pepper, ginger, cumin, and other spices, See also 
‘TURMERIC. 

CURRY, JABEZ LAMAR MONROE (1825-1903), an 
American statesman and educator, worked for 60 years 
to make education possible for all Negro and white 
children in the South. He administered the George 
Peabody Fund for public education in the South after 
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“Chicago Historical Society 
1888, and served as agent of the Slater Fund for Negro 
Schools after 1890. In 1899, he became president of the 


Southern Educational Board. 
Curry served in the U.S. House of Representatives 


(1857-1861), in the Confederate Congress 1861-1863 
and 1864), and in the Confederate Army (1864-1865). 
He was president of Howard College (1865-1868), and 


U.S. minister to Spain (1885-1888 and 1902 
placed his statue in Statuary Hall in the 
Washington, D.C. 

Curry was born in Lincoln County, Georgia. He was 
graduated from the University of Georgia and from 
Harvard Law School. RICHAR 

See also PEABODY EDUCATION FUND. 

CURRY, JOHN STEUART (1897-1946), an American 
painter, became famous for his dramatic scenes of Mid- 
western rural life and for his murals. His paintings hang 
in many museums throughout the United Siates. The 
best known of his works include Baptism in A'ansas and 
Tornado, which appears in color in the Patt inc article. 
Curry painted murals for the U.S. Department of 


\labama 
ipitol in 


N. CURRENT 


Art, New York 


ume 


John Steuart Curry painted 
Baptism in Kansas in 1928. He 
won recognition as a painter 
of dramatic scenes from Mid- 
western farm life. 


Justice and the Department 
of the Interior buildings in 
Washington, D.C., and for 
the Kansas Capitol in To- 
peka. Curry belonged to 
the movement among the 
artists of the 1930's known 
is Regionalism, which was 


an attempt to recapture the 
\merican scene. 

Curry was born in Duna- e 
vant, Kans. He studied at Ж t 
ihe Kansas Art Institute, 
at the Art Institute of Chi- 
cago, and then for a year 
in Paris. Mitros W. Brown 

CURTI, cur tee, MERLE (1897- ) an American 
historian, won a Pulitzer prize in history in 1944 for his 
Growth of American Thought (1943). He has written many 
books on education, international affairs, cultural life, 
and history. Curti taught at Columbia University from 
1937 to 1942, and joined the faculty at the University of 
Wisconsin in 1942. He was born in Papillion, Nebr., and 
received his Ph.D. in history from Harvard University 
in 1927. FRANCIS J. BOWMAN 

CURTICE, HARLOW Н. (1893- ), an American 
business executive, was president of General Motors 
Corporation from 1953 to 1958. Curtice started with 
General Motors in 1914 as a bookkeeper in the A. C. 
Spark Plug division. Within a year, he had been pro- 
moted to comptroller of this division. He rose through 
the ranks to president of the Buick division, and in 1948 
became executive vice-president of General Motors. He 
succeeded Charles E. Wilson as president. Curtice was 
born near Eaton Rapids, Mich. See also GENERAL 
MOTORS CORPORATION. У.Е. Cancetostand В.Е. WESTMEVER 

CURTIS, CHARLES (1860-1936), served as 31st Vice- 
President of the United States under President Herbert 
Hoover. He had served in 
the U.S. House of Repre- 
sentatives from 1893 to 
1907, and in the U.S. Sen- 
ate from 1907 to 1913 and 
I915 to 1929. Curtis was 
an experienced parliamen- 
tarian as a member of the 
Senate Rules Committee. 
He became majority leader 
of the Senate during Presi- 
dent Calvin Coolidge's ad- 
ministration, and gained 
fame for his ability to have 
the Senate complete its 
work without extra sessions. 

Curtis, whose mother was part Kaw Indian, was born 
in North Topeka, Kans. As a youth, he worked as a 
jockey. But his interest turned to law, and he was ad- 
mitted to the bar in 1881. He practiced law successfullv, 
and became Shawnee County attorney. Irvine б. WILLIAMS 

CURTIS, CHARLES G., an American inventor. See 
TURBINE (History). 

Cus CYRUS HERMANN KOTZSCHMAR (1850- 
1933), an American publisher, founded the Curtis Pub- 
lishing Company in 189o. He started his first nu 
tion, Young America, as а 12-year-old newsboy. Later he 


Brown Bros. 


John Steuart Curry 


U&U 


Charles Curtis 


CURTISS, GLENN HAMMOND 


moved to Boston and, in 1872, founded 


2 1 à magazine 
called The Р, ples Ledger. Four years later, he took this 


publication to Philadelphia. There, ( Г started 
another magazine Tribune and Farmer 1 be 
came the Lad al in 1883. Curtis | 


The Saturday Ег 
Gentleman in 1911 


и in 1897 and The ( 


Curtis also owned and published eight large daily 
newspapers. They included the Phi adelphia Public L 
а, which he bought іп 1913. Curtis purchased the 
Philadelphia Press in 1920, the New York Past in 1924, 
and the Philade рма Inquirer in 1930. He organized the 
Curtis-Martin Newspapers, Inc 
1925 

Curtis was bom in Portland 
many philanthropic activities 

CURTIS ACT. Scc INDIAN TERRITORY. 

CURTIS INSTITUTE OF MUSIC, in Philadelphia, was 
founded and endowed in 1924 by Mary Louise Curtis 
Bok, and named for her father, Cyrus H. K. Curtis, the 
publisher. It prepares gifted students for professional 
careers. All students are on full-tuition sc holarship. The 
enrollment is about 140. 

The institute's faculty has included such distinguished 
musicians as Carl Flesch, Leopold Auer, Josef Hof- 
mann, Moriz Rosenthal, and Marcella Sembrich. The 
school grants Mus.B., Mus.M. (in composition), and 
honorary Mus.D. degrees. J. Н. Marrs 

CURTIS PUBLISHING COMPANY. Scc PHILADELPHIA 
(Interesting Places to Visit). 

CURTISS, GLENN HAMMOND (1878-1930), an Ameri- 
can inventor, made important contributions to the de- 
velopment of aircraft. He became a su ul manufac- 
turer of airplanes, and made thousands of planes during 
World War I. His Wasp held a number of records. In 
1919, a Navy-Curtiss flying boat, commanded by A. С. 
Read, made the first flight 
across the Atlantic Ocean. 

Curtiss was born in Ham- 
mondsport, N.Y., and edu- 
cated in the town's elemen- 
tary schools. An interest in 
bicycle racing as a boy led 
to his flying career. From 
bicycles he turned to build- 
ing motorcycles, one of 
which he raced at 137 mph. 
In 1904, he began building 
engines for the first dirigi- 
bles in the United States, 
designed by Thomas Scott 
Baldwin. Curtiss built his 
first engine for an airplane in 1907, as a member of 
Alexander Graham Bell’s Aerial Experiment Associa- 
tion. The next year, he helped design an airplane called 
the June Bug. It had a box tail and was controlled by 
ailerons or hinged flaps on the wings. Orville and Wilbur 
Wright had obtained a patent on a method of twisting 
wings to control flight. They claimed Curtiss’ ailerons 
violated their patent. The Wright brothers won a court 
suit against Curtiss. ? А 

In rgro, Curtiss won $10,000 by flying one of his 
planes from Albany, N.Y., to New York City in 2 hours, 
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Brown Bros. 


Glenn Curtiss 


CURVE 


51 minutes. He built the first planes for the United 
States Navy in 1911 after demonstrating that planes 
could land and take off from ships. Pav: Epwaxp Слквка 

CURVE has various special meanings in advanced 
mathematics. It sometimes means a line that bends 
continuously without forming any angles. A surface 
can also be curved. For example, the surface of a cyl- 
inder, cone, or sphere is curved. According to Ein- 
stcin's Theory of Relativity, space is regarded as being 
curved (see Rerarivrry). Mathematicians give certain 
types of curves special names, such as circle and parabola 
(see CIRCLE; PARABOLA). 

In baseball, a curve is a kind of pitch (see BASEBALL 
[picture, Pitching]). HOLMES BOYNTON 

CURWOOD, JAMES OLIVER (1878-1927), an Ameri- 
can novelist, gained fame for his stories of the Hudson 
Bay region. His book The 
Valley of Silent Men (1920) 
became a best seller. He 
also wrote The Courage of 
Captain Plum (1908), Kazan 
(1914), and The Grizzly 
King (1916). On a two-year 
trip into the wilderness as 
an employee of the Cana- 
dian government, Curwood 
experienced the outdoor 
life described in his stories. 
He was born in Owosso, 
Mich., and became an 
editor on the Detroit News- 
Tribune. Нехвевт R. BROWN 

CURZON LINE was the eastern boundary of Poland 
proposed by the Allies in 1919, after World War I. It 
was named after Lord George Curzon, a British diplo- 
mat. Neither Poland nor Russia accepted the line. 
Fighting broke out between the two countries in 1920, 
By the Treaty of Riga, in March, 1921, Poland obtained 
a large section of territory east of the Curzon Line. The 
Curzon Line put Vilna (now Vilnius) within Lithuania, 
but a Polish army seized the city in 1920. In 1939, at 
the beginning of World War II, Germany and Russia 
divided Poland between them at about the Curzon 
Line. The boundary between Russia and Poland after 
the war also was close to the Curzon Line. 

CUSA, NICHOLAS OF (1400-1464), was a German 
cardinal, theologian, and scholar. As a priest, he fa- 
vored the reform of the calendar and the unity of Chris- 
tendom. He was sent to Constantinople to bring about 
the reunion of the Eastern Church with the church in 
the West. In 1449, he was made a cardinal. Pope Nicho- 
las V sent him as papal legate to Germany to bring 
about various reforms within the church. As a scientist, 
he was perhaps the first to propose the hypothesis of the 
revolution of the earth around the sun. He was born at 
Cues, or Cusa, Germany. JAMES A. CORBETTand FULTON J. Ses 

CUSCO, or CUZCO, KOOS koh (pop. 64,100; alt. 
11,440 ft.), lies in southern Peru. For location, see PERU 
(color map). Cusco was the capital of the Inca Em- 
pire. Francisco Pizarro, the Spanish soldier, took 
itin 1533. Cusco has many Inca and Spanish colonial 


buildings. The city is a trading center for nearby 
farmers. 
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James Oliver Curwood 


C. LANGDON WHITE 


CUSCUS, or PHALANGER, isa kind of lary 
It is found on islands in the South Pacifi 
northern tip of Australia. The cuscus move 
is most active at night. It has large eyes 
and short cars. The fur varies from black to a honey 
color. The base of the tail is woolly, but the 


"possum. 
and on the 
y and 
y fur, 


ир в 
covered with coarse scales. The cuscus eats both animal 
and vegetable matter. It is easily caught, and is used 


as food by primitive peoples. 
Scientific Classification. The сизсиз is a ma 


1pial ani- 
mal belonging to the family Phalangeridae. A 


mon cus- 

cus is genus Spilocuscus, species nudicaudatus. r T. Harr 

See also Амімлі, (color picture, Australia, New 
Guinea, and Tasmania); MARSUPIAL; Orci 

CUSHING, HARVEY (1869-1939), an А::.. сап phy- 


sician and surgeon, was one of the world's 
brain surgeons. He won fame for his achi 
neurosurgery and for experimental work on 
nervous system, and pitui- 
tary gland. 

In 1926, Cushing won a 
Pulitzer prize in biography 
for his Life of Sir William 
Osler (1925), the life story 
of his friend and fellow 
physician. His other writ- 
ings include a surgical and 
physiological classic, The 
Pituitary Body and Its Dis- 
orders (1912), and Tumors of 
the Nervus Acusticus (1917) 
and From a Surgeon’s Jour- 
nal, 1915-1978 (1938). 

Cushing joined the fac- 
ulty of Johns Hopkins University in 1896. He was made 
associate professor of surgery in 1903, and in his pro- 
fessional life was closely connected with the university 
until 1911. In that year, Cushing became professor of 
surgery at Harvard. 

Cushing was born in Cleveland, Ohio. He studied 
medicine at Harvard University, and received his de- 
gree in medicine in 1895. Моли D. FABRICANT 

CUSHING, RICHARD CARDINAL (1895- ) an 
American religious leader, was named a cardinal of the 
Roman Catholic Church in November, 1958, by Pope 
John XXIII. He had gained wide recognition as a 
gifted writer and preacher. Ordained a priest in 1921, 
Cushing engaged in parish work in Boston until the late 
1930's. He was named auxiliary bishop of Boston in 
1939, and became archbishop of the archdiocese in 1944. 
He was born in South Boston, and was graduated from 
Boston College. James A. CORBETT and FULTON J. SHEEN 

CUSHMAN, CHARLOTTE (1816-1875), an American 
actress, won fame for her roles as Lady Macbeth in 
Macbeth, Meg Merrilies in Guy Mannering, and Nancy 
Sykes in Oliver Twist. Miss Cushman became the first 
member of the theatrical profession to win a place in 
the Hall of Fame. At the time of her last stage ap- 
pearance, William Cullen Bryant presented her with 
a laurel crown. Miss Cushman began her career as а 
singer, but when she strained her voice, she turned to 
acting. She played Romeo and other male roles opposite 
her sister Susan early in her stage career. Miss Cushman 
was born in Boston. "WILLIAM VAN LENNEP 

CUSPID. See TEETH (Permanent Teeth). 
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he battle will never 
Early Career. Custer was borr Ol 
1 boy, he wanted to be a soldier. Ir he was 
1iduated at the bottom of his class at the U.S. Milita 
The Civil War t begun, and Custe 
nc as a fearless cavalry leader. At the age of 


became the youngest general in the Ur 
Many men who served with the “bey 
Many others hated him. Sor 


were 


ed him 


emuies 


id ca 
hunter." 
After the war, 


the army 
lropped Custer to his per- 
rank of captain 
He joined the Seventh 
Cavalry Regiment in 1866, 


manent 


ind later became a licu- 


nant colonel in com- 
nand. Custer won greater 
lame and made more епе- 
mies as he fought Indians 
in the Southwest and in ne 
the Dakota and Montana George A. Custer 
territories. 

The 1876 Campaign. In 1876, the army planned to 
ound up the Sioux and Cheyenne Indians and bring 
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them onto reservations. Custer's regiment joined the 
expedition, commanded by General Alfred H. Terry 
As the troops moved into the Montana Territory, 
scouts reported that an Indian village lay somewhere 
ihead. Terry ordered Custer to find it. Four days later, 
on June 25, Custer saw the village about 15 miles away 
It lay in a valley along the Little Big Horn River. 


General George A. Custer and His Men Were Killed by Indians in the Battle of Little Big Horn. 
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But no one really knows т 
See also Crazy Horst; Іхилх Wars (The 
Wars); Srrrixo. Buri; Mowrana (color pictures 
CUSTER BATTLEFIELD NATIONAL MONUMENT is 
in southeastem Montana. It includes part of the site 
the Battle of the Little Big Hom. The 765.94-acn 
arca was a national cemetery from 1876 until it was 
established as a national monument on March 22, 1946 


CUSTIS, GEORGE WASHINGTON PARKE 


CUSTIS, GEORGE WASHINGTON PARKE (1781- 
1857), grandson of Martha Washington, became the 
adopted son of George Washington. He is known for his 
Recollections of Washington (1860) and for his plays. One 
of them, Pocahontas, told the story of the Indian princess 
and Captain John Smith. In another play, Custis 
brought a “locomotive steam carriage" onto the stage. 
He was born in Mt. Airy, Md. His mansion became 
the home of his son-in-law, General Robert E. Lee. It 
stands in Arlington National Cemetery, across the Poto- 
mac River from Washington, О.С. Arvin SHULENBERGER 

CUSTOM is the practice of preserving ideas and ac- 
tions from generation to generation. The term also refers 
to a specific act that follows the traditions of past gen- 
erations. Customs vary widely from place to place and 
from group to group. They also vary throughout the 
history of a particular group. 

Not all customs are equally important. Mores are cus- 
toms that people regard as extremely important. Vio- 
lators of mores may receive severe punishment. In the 
United States, for example, a man or woman may go to 
prison for marrying more than one person at a time. 
Other customs, called folkways, are not so important, 
and persons who do not observe them receive only mild 
punishment. Folkways include eating habits, ways of 
dressing, and methods of playing games. 

Most persons usually follow the traditions handed 
down to them. They rarely ask why the customs are 
what they are, or whether some other way of doing 
things might not be better. Much training in schools, 
at home, and elsewhere consists of teaching time- 
honored customs and making people observe them as 
completely as possible. People conform to customs be- 
cause it is easier than not doing so. Most persons have 
found that they can get into trouble by inventing new 
ideas or practices. Society often penalizes the indi- 
vidualist with ridicule, persecution, ostracism, and with- 
drawal of privileges. The English language has many 
words for those who do not observe custom, and may 
condemn them as queer, immoral, indecent, subversive, 
abnormal, or unnatural. 

People find it either amusing or horrifying to dis- 
cover that other groups do not observe the customs of 
their own group, or that ideas and acts which to them 
are unthinkable constitute the customs of other people. 

Not all persons are complete slaves to custom all the 
time. Some individualists are willing to risk the penal- 
ties imposed on violators of custom. Sometimes they 
succeed in convincing enough other persons that a cus- 
tom is undesirable and should be changed. Such non- 
conformists may become the great men of history. They 
may introduce new customs, although at the time no 
one can tell whether this type of modification will 
occur or not. JOHN F. CuBER 

Related Articles. Sce Manners and Customs їп the 
ANTHROPOLOGY section of the READING AND STUDY 
Сире. See also the Life of the People sections in the 


state, province, and country articles, such as ALABAMA 
(Life of the People). See also the following articles: 


Amusements Fashion Holiday 
Anthropology Feasts and Festivals Mores 
Clothing Folklore Religion 
Culture Folkway Shelter 
Etiquette Food 
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CUSTOMS COURT. See Counr. 

CUSTOMS DUTIES are taxes on goods coming into 
or going out of a country. Today they arc usually called 
tariffs. The plans for collecting duties have Changed 
often since these taxes were put into effect. is 

The term customs duties is said to have been first used 
during the time when English kings and the House of 
Commons disagreed over who had the right to impose 
taxes. The king claimed that because it had been the 
custom for a long time for English kings to decide what 
taxes there were to be, only the king had this right. 

Customs duties now are collected mainly on goods 
coming into one country from another, and are often 
called import duties. In a few countries, customs duties 
have to be paid on goods shipped out of the country, 
These are called export duties, and are forbidden by 
law in the United States and Canada. Usually a coun- 
try passes an export duty to keep its citizens from send- 
ing out of the country wares which are needed at home, 
But Brazil, which grows and exports a large share of 
the coffee used in the world, taxes all coffee exported in 
order to have a steady source of income. 

Countries have passed customs duties on imports for 
various reasons. England, which was called a free-trade 
country from the middle of the 1800's until more than 
a decade after World War I, used import duties only 
to get money for running the country. Other countries, 
such as the United States and Canada, collected duties 
on many manufactured goods and farm products to 
raise the price at which the imported goods could be 
sold. They did this to give their own producers an ad- 
vantage over foreign merchants. The policy was called 
a protective-tariff system because it was intended to 
protect home industries and agriculture from competi- 
tion with imported products. 

If the amount of customs duties is based on the quan- 
tity of the imports, the duties are called specific, or spe- 
cial. If the duties are charged according to how much 
the imports are worth, they are callec ad valorem, a 
Latin phrase meaning according to value. Both methods 
are combined in setting the duties on some types of 
goods. Joun ALAN APPLEMAN 

See also ARTHUR, CHESTER ALAN (The Fight for 
Lower Tariffs); EXPORTS AND IMPORTS; FREE TRADE; 
SMUGGLING; TARIFF, 

CUSTOMS UNION is an association of two or more 
countries to form a single customs area. 1 Inder such an 
arrangement, the countries agree to eliminate customs 
restrictions among themselves, A single tariff system 
replaces the separate systems of the member countries. 

The German Zollverein of the 1800's is the classic 
example of a customs union. Before it was established, 
60 different customs systems restricted trade between 
the German territories. See ZOLLVERE 

Belgium, France, Italy, Luxembourg, The Nether 
lands, and West Germany established a trade alliance 
in January, 1958. They hoped to eliminate trade bar 
riers and establish a customs union over a 15-ye 
period. This program is called the European Common 
Market, or Euromarket (see EUROMARKET)- VIRGIL SALERA 

CUT is a gash or incision made by a sharp instr 
ment. А cut into flesh usually breaks one or more blood 
vessels and causes bleeding. Bleeding that does not stop 
may cause death. The body is able to prevent this in 
small cuts, A material in the blood called fibrin causes 


he blood to harden, or clot, when it reaches the 


Severe bleeding may be checked by pressure on 


ints or by the use of a tourniquet. | 
: 1 


"P. à doctor must bring the ex 


ges toge 


wing, with clamps, or with adhesive tape. TF 


ns 
aling and also helps to prevent scarring. Infe 


c of the dangers of cuts. First aid commonly includes 
nuseptic treatment of the cut before a sterile d 


з applied. 


ressing 
WILLIAM RALPH. LaPoure 
See also BLEEDING; First Arp; Krroro; Tot RNIQUET 
CUT GLASS. See Grass (Cutting). 
CUTANEOUS SENSE. Sec Toucu. 
CUTCH. Sce CATECHU. 
CUTICLE. See Nar. (picture, Care of the Nails); SKIN 
CUTLASS FISH is a long, slender salt-water fish be- 
nging to the hairtail family. It lives in waters of the 
West Indies and southern United States. The cutlass 
sh is knife-shaped, and has a long, pointed hairlike 
iil. The lower jaw is longer than the upper jaw. The 
cutlass fish has long, doglike teeth. The back, or dorsal, 
lin extends the length of the body. 
Scientific Classification. Thc cutlass fish belongs to 
the family Trichiuridae. It is classified г 
pecies lepturus. 


s genus Trichiurus, 

LEONARD P. SCHULTZ 
CUTTER. See Boats AND Poarmo (The Yacht); 

Coasr GUARD, UNITED States (Protecting Life). 

CUTTER. See CLOTHING (Ready-to-Wear Clothes; 
Garmentmakers). 

CUTTING. See GRAFTING; 

CUTTLEFISH is a mollusk, closely related to the 
nautilus, octopus, and squid. It is found in all seas, 
usually in deep water but occasionally near shore. It 
ranges in size from a few inches to about 6 feet long. 
The body is brown with crossbands and purple spots. It 
is brilliantly metallic in the sunlight, and often changes 
color. The oval body is surrounded with a frilled fin. 
The cuttlefish has eight short arms and two long ten- 
tacles that surround the mouth, Both the arms and the 
tentacles have four rows of horny suckers. The tentacles 
can be pulled into pockets behind the eyes. The cuttle- 
fish uses its arms to attach itself to various objects, and 


The Cuttlefish has a broad head with two large eyes. The 
sepia used by artists is made from the substance in the ink sac 
of the cuttlefish. The internal shell, or cuttlebone, is often put in 


bird cages to provide the birds with lime salts, 
Schall, Pix 


CUTWORM 


between the cuttlebone and | 


through а funnel in 


forward or bax 


long before man ev 


darken the water 


substance containing the pigment sepia, which helps it 


hide from its enemies 
Scientific Classification. The 


family Sepiidae 
fficin 


It is classified as genus Sepia 


Уўизалм J 
See also INK (picture); NaurILUs; Ocropus; Sour 
CUTWORM is the caterpillar of certain 
night-flying moths. Cutworms have a smooth skin and 
vary in color from light gray to t 


dull-colored, 


К. Some are striped 
or spotted, Cutworms are quite destructive. Groups of 
cutworms have been known to destroy entire fields of 


J. C. Allen & Son 
The Cutworm gets its name from its habit of cutting down 
young plants at ground level. It destroys more than it eats. 


young wheat, corn, or garden vegetables overnight. 
These destructive caterpillars also may cause a great 
deal of damage to tomatoes, tobacco, cotton, and vari- 
ous kinds of fruit trees. 

From one to four generations of cutworms may grow 
each year. Some spend the winter as pupae, others as 
larvae. Solitary cutworms feed beneath the soil. € limb- 
ing cutworms crawl up the plants at night to feed. Gar- 
deners kill both kinds of cutworms by using poisoned 
baits and sprays. 

Scientific Classification. Cutworms are 


several moths that belong to the family Noctuida ` 
variegated cutworm is classified as genus Peridroma, 


species margaritosa. E. GORTON LINSLEY 
See also Мотн. 
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CUVIER, BARON 


CUVIER, kyoo V YAY, BARON (1769-1832), GEORGES 
LÉOPOLD CHRÉTIEN FRÉDÉRIC DAGOBERT CUVIER, was 
a French naturalist. He founded comparative anatomy, 
a branch of zoology that compares the body parts of 
different animals. Cuvier also began the science of 
paleontology, or the study of 
fossils, when his compari- 
sons led him to the fossil 
remains of prehistoric ani- 
mals. He wrote The Animal 
Kingdom, which became a 
famous authoritative source 
on zoology. 

Cuvier began his work 
by dissecting animals from 
the sea. He then dissected 
many large animals, in- 
cluding the rhinoceros and 
the elephant. He could 
usually identify an animal 
from a single bone or body 
organ. Cuvier proposed the theory of geological catastro- 
phe to explain why many fossil animals were no longer 
alive. This theory held that great volcanic upheavals 
and similar catastrophes destroyed many forms of life. 

Cuvier was born in Montbéliard, France. At the age 
of 14, he went to school in Stuttgart, Germany. He 
began to study sea animals while tutoring the son of 
a wealthy family on the Normandy coast. He later 
taught at the College of France. A. M. WINCHESTER 

See also Zoorocv (The Development of Zoology). 

CUZCO. See Cusco. 

CYANAMIDE, sy an AM ihd (chemical formula 
H3NOCN) is a colorless, rather unstable solid. It is made 
by the dehydration of urea, the chief substance of the 
urine of mammals (see Urea). Calcium cyanamide 
(CaNCN) is used as a fertilizer and as a raw material 
for the preparation of sodium cyanide, melamine, and 
other chemicals. Melamine reacts with formaldehyde 
to form a compound widely used in making plastic 
dishes because of its high surface hardness and resist- 
ance to water, heat, and light. James S. Frrrz 

CYANIDE, SY uh nide, is the name given to metal 
salts containing the CN group (a carbon atom linked 
to a nitrogen atom). Sodium cyanide (NaCN), and 
potassium cyanide (KCN)areimportant industrial chem- 
icals. Potassium cyanide is used in the cyanide process 
of separating gold from its ores. Strong acids react with 
metal cyanides to make hydrogen cyanide (HCN), a 
deadly poison gas. Organic cyanides are nitriles. Acrylo- 
nitrile, an important plastics ingredient, is made from 
cyanide. Chemists use cyanide in solutions for electro- 
plating. They also use it in producing drugs and other 
chemicals. James 8. Fritz 

See also CYANOGEN; LETHAL CHAMBER; Prussic Астр. 

CYANITE. See Kyanire. 

: CYANOGEN, sy AN oh jehn (chemical formula, С№), 
is a colorless, poisonous gas made up of carbon and 
nitrogen. It is valuable because of the compounds that 
are made from it. Combined with zinc, lead, silver, cop- 
per, and other metals, cyanogen forms cyanides. Such cy- 
anogen compounds as cyanogen chloride and cyanogen 
fluoride have been used as poison gases. Grorce L. Busu 
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Baron Cuvier 


CYANOSIS, sy uh NO sis, is a bluish color of the skin 
and mucous membranes. The condition usually results 
when not enough oxygen is present in the arterial blood. 
Cyanosis often occurs in persons who live at high alti- 
tudes, where the oxygen in the air is reduced. Certain 
kinds of lung diseases and heart diseases also can cause 
cyanosis. “Blue babies" have a great degree of cyanosis 
because the circulation of blood through their hearts is 
defective (see Brue Basy). Doctors often give patients 
with cyanosis oxygen by means of oxygen tents or 
masks. See also OXYGEN TENT. 

CYBELE. See RHEA (goddess). 

CYBERNETICS, sy bur NET icks, is a branch of science 
that deals with control mechanisms and the trans- 
mission of information. Its name comes from a Greek 
word meaning steersman. The word cybernetics was 
coined by the American mathematician Norbert Wie- 
ner, who wrote Cybernetics (1948). 

Wiener noted that the means for interna! control and 
communication in an animal, such as its nervous sys- 
tem, were similar to those in a machine. He also real- 
ized that biologists who studied animals, and engineers 
who designed automatic control equipment. did not 
usually know each other’s fields of work. He there- 
fore proposed that control and communication in 
both fields be studied together as the science of cyber- 
netics. 

An important part of cybernetics is the study of 
feedback. If the path of a guided missile is not what it is 
supposed to be, or if the body temperature of a man is 
too high or too low, information concerning the error 
is fed back to the controlling device, which then acts to 
correct the error. 

See also AUTOMATION (Feedback; picture, Feedback); 
INFORMATION THEORY; Wiener, NORBERT. 

CYCAD, SY cad, is a large subtropical and tropical 
seed plant. It is related to cone-bearing trees such as 
the pine and spruce, but looks like a palm or fern. 
Some cycads have unbranched, erect stems that may be 
60 feet high. Other forms have a partially underground 
stem, called a tuber, that resembles a potato. Some 
species reach ages of nearly 
a thousand y 

The leathery, 
fernlike leaves grow in a 
circle at the end of the 
stem. New leaves grow 
every year and live several 
years. The cycad has a 
strobilus, or large cone, that 
contains seeds. The cone 


WILLIAM DAMESHEK 


STANFORD GOLDMAN 


SERM 


Huntington Bot. Gardens 
The Cycad Plant, like the 
pine, bears its seeds in cones. 


grows erect in the center of 
the circle of leaves. When 
the seeds mature, part of 


the strobilus shrivels, allow- 
ing the seeds to drop to the ground. 

Scientists have found fossils which show that cycads 
were common during prehistoric times. The cycads are 
the most primitive seed plants, but not necessarily the 
most ancient. Scientists have identified 9 genera an 
80 species. But cycads grow in only a few small areas. 
One kind, called Хата, is common in tropical America. 

ss Gym- 


гом, JR 


Scientific Classification. Cycads are in the c 
nospermae and subclass Cycadophylae. влсилкъ J. PRE 
See also CONE-BEARING TREES; GYMNOSPERM; SEED. 


CYCLADES, $/НК luh deez, are a group of more than 
200 Greek isles lying off the southeastern coast of Greece 
in the Aegean Sea. For location, see Greece (color 
map). Their name comes from the Greek word kyklas, 
meaning circle. The Cyclades form a protective circle 
around the sacred isle of Delos, the central and smallest 
island of the group. In Greek mythology, Delos once 
floated, but Poseidon anchored it in place to become 
the birthplace of Apollo. 
ıe chief islands of the Cyclades are Andros, Paros, 
Tinos, Naxos, and Siros. The Cyclades have a combined 
of about 1,022 miles, and a combined population 
bout 125,000, Chief products include olives, grapes, 
1, tobacco, hides, marble, and limestone. The soil is 
ile, but dry. The capital and principal city of the 
ades is Siros, or Hermoupolis. 


Harry М. HowARD 


CYCLAMEN, SYKE luh men, is an attractive plant of 
the primrose family. Cyclamens grow wild in the Medi- 
terranean region of Europe, and are cultivated in homes 


Cornelia Clarke 


The Cyclamen Plant has large heart-shaped leaves, The 
stems, or corms, are used as food for swine in southern Europe. 


and greenhouses in America. The leaves and flowers of 
the cyclamen spring from a swollen, turniplike root. 
Most of the leaves are veined in silver. The dainty 
flowers are white, rose, or purple, and have no fra- 
erance. They measure about 24 inches long. The petals 
turn back as though the flowers were inside out. 
Cyclamens are grown from seed. They need rich soil, 
abundant water, and temperatures between 50° and 
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60° Е. The cyclamen blooms d: 
Scientific 
family Prims з Maxon 
See also FLower (color picture, Enjoying Flowers 
Indoors); Primrose. 

CYCLE. See GASOLINE Ехс (Cycle) 

CYCLE, in electricity. See ELECTRIO CURRENT (Alter- 
nating). 

CYCLE is a pattern of events that occurs or seems to 
recur regularly. One of the most common cycles is found 
in some places where the difference between high tide 
and low tide is 12] hours. 


ig the winter months 


sification. The cyclamen belongs to the 


actae. It is genus Cyclamen 


Mas 


Biologists know of many cycles. The elephant popu- 
lation reaches its peak every 62 years. The number of 
Canadian lynx trapped reaches its peak about every 
91 years. The number caught may be as high as 70,000 
in good years, or as low as 4,000 in bad years, 

The prices of British wheat, according to records that 
go back to the signing of the Magna Carta in 1215, 
seem to show a cycle. One crest in this 54-year cycle 
came about 1925, and the next one is expected in 1980. 

Larger cycles in human history seem to vary. Many 
scientists believe that the 1 1-year cycle in the number of 
sunspots influences the weather. Longer cycles related 
to the weather seem to stretch up to 510 years. Accord- 
ing to research at the University of Kansas, tł cycles 
seem to indicate that wars and changes in men's think- 
ing both occur in regular periods. 

See also Lire CYCLE. 

CYCLONE is a low-pressure area in the atmosphere in 
which winds spiral inward. Cyclones may cover areas 
larger than the entire United States, or a few hundred 
miles across. A special, intense kind of cyclone only a 
few hundred yards to a few miles across is called a tor- 
nado. 

All cyclones have two characteristics: (1) the atmos- 
pheric pressure is lowest at the center, and (2) the winds 
spiral in toward the center. In the Northern Hemisphere, 
the winds blow counterclockwise. In the Southern 
Hemisphere, they blow inward in a clockwise direction. 

The largest cyclones usually move slowly, perhaps a 
few hundred miles a day. Small cyclones may move 
slowly or rapidly, depending on the distribution of the 
atmospheric pressure near them. 


Ororo MANN 


Some parts of the world have so many cyclones that 
their average atmospheric pressure is below that of the 
rest of the world, For example, in the Aleutian Low in 
the North Pacific Ocean, the pressure is low most of the 
winter. Such a region may be called a semipermanent low 
pressure center or a center of action. 

Storms usually occur with cyclones. The falling at- 
mospheric pressure usually serves as a fairly good indi- 
cation that bad weather is coming. Sometimes, how- 
ever, cyclones do not bring bad weather. This is because 
the kind of air also has much to do with the weather. If 
a cyclone forms in dry air, for example, there may not 
be any clouds. 

A tropical cyclone is a severe kind of cyclone that occurs 
over warm ocean waters in the tropics. The cyclones are 
called hurricanes if they form in the West Indies, and 
typhoons if they form in the Pacific Ocean. These storms 
may bring winds up to 150 or 180 miles an hour, terrific 
rains, violent thunder, and lightning. 

Cyclones may be either warm-core or cold-core types. 
Warm-core cyclones are warmer at the center than near 
the edges. They are fairly shallow and become weaker 
in the upper atmosphere. They often occur over espe- 
cially warm land arcas, such as the desert of the south- 
western United States. Cold-core cyclones are coldest 
near the center and warmer near the edges. These cy- 
clones may be very deep, and are more intense several 
thousand feet in the air than they are at the surface of 
the earth. GEORGE F, TAYLOR 

See FOEHN; HURRICANE; TORNADO; WEATHER; WIND. 

CYCLONITE. See RDX. 

CYCLOPEDIA. See ENCYCLOPEDIA. 

CYCLOPROPANE. See ANESTHESIA. 

CYCLOPS, SY Hals, was one of a race of giant shep- 
herds in Greek mythology. They lived in Sicily, and 
each of them had only one eye in the center of his fore- 
head. They made weapons and armor for the gods. 
Apollo destroyed them because they made the thunder- 
bolts used to kill his son Aesculapius. See also AEscULA- 
PIUS; APOLLO; POLYPHEMUS. PADRAIC COLUM 

CYCLORAMA, sy kloh RAHM uh, isa painting done 
on a curved surface. The painting usually pictures a 
scenic panorama or an historical event. The artist tries 
to make the painting extremely realistic, and gives 
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A Famous Cyclorame ot 
Atlanta, Go., brings to life the 
Battle of Atlonta in the Civil 
War. The cyclorama, on the 
inside walls of a circular holl, 
forms a continuous panorama, 


Dozier Mobley 


much attention to achieving a deep perspective. He 
plans the cyclorama so that when a person sees it, he 
feels that he is a part of the scene represented. Usually 
the cyclorama is placed in a large circular room, with 
lighting that is designed to heighten the realistic effect 
of the work. 

Cycloramas on the Civil War include one at Atlanta, 
Ga., which depicts the Battle of Atlanta, and one at 
Gettysburg, Pa., picturing the Battle of Gettysburg. A 
cyclorama at Waterloo, Belgium, shows Napoleon’s 
defeat at Waterloo. Cyclorama also refers to the back- 
drop curtain on a theater stage. WILLIAM М. MILLIKEN 

CYCLOSTOMATE. See Zoorocv (Chordata). 

CYCLOTRON is an atom-smashing machine, or par- 
ticle accelerator. The American physicist. Ernest O. 


Lawrence, invented the cyclotron in 1930. He had the 
idea that a charged particle such as a proton could be 
bent into a circular path by the action of an intense 


magnetic field, instead of accelerating it in a straight 
line, as is done in a linear accelerator. He put a vacuum 
chamber containing two D-shaped electrodes, called 
dees, between the poles of a powerful magnet. A high- 
frequency voltage (rapidly changing electrical charges) 
was applied to the electrodes. Protons were started out 
at the center of the chamber. As they moved into the 
space between the dees, the change of charge acted like 
a push on a swing and speeded them up. The magnetic 
field kept them going in a circular path so that they 
entered the next dee. Each time they crossed the dee 
separation, they acquired another boost in energy. 
Their increased speed caused them to spiral farther 
away toward the outer edge of the chamber. Finally, at 
their maximum energy, they hit a target near the edge 
of the chamber. Many cyclotrons have been built in 
this country and in foreign lands. They are used to 
accelerate helium nuclei, or alpha particles, to as high as 
50 million electron volts (Mev); deuterons, or nuclei of 
heavy hydrogen, to 25 Mev; and protons to 10 Mev. 
Extremely heavy ions may be accelerated up to 200 
Mev. These particles can be made to emerge from the 
cyclotron as a beam. When they bombard various ele- 
ments, they produce radioisotopes. RALPH Е. LAPP 

See also Атом SmasHER with its list of Related Arti- 
cles; also DEUTERIUM. 


CYGNET, а young swan. See Swan, 
CYGNUS, STHG пиз, is a constellation in the North- 
Hemisphere. Its most prominent feature is the 
‘orthern Cross, which is formed by its five brightest 
scars. The brightest star, Deneb, marks the upper end 
the cross toward the northeast. The double star 
\lbireo marks the foot of the cross toward the south- 
st. In mythology, Cygnus often stands for the swan 
to which Zeus turned himself to woo Leda. See also 
\<ткохому (color picture, Parade of the Constellations 
September, October]). 1. M. Leverr 
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The Constellation Cygnus, or The $wan 


CYLINDER. See GASOLINE ENGINE. 

CYLINDER, SILL in duhr, is a solid bounded by a 
curved lateral surface, or side, and two flat surfaces 
called bases. The two bases have the same arca and arc 
bounded by circles or other closed curves. Objects with 
cylindrical shapes, although usually not solids, may be 
seen every day. A tin can has a cylindrical shape. So 
do a water pipe and a soda straw. Examples of cylinders 
that are solids include the handle on a rake or a fence 
post made from a log. 

You can easily test whether an object is a cylinder. 
Place a pencil so that it touches the curved surface in a 
straight line. Move the pencil so that this straight line 
moves around the curved surface. On a cylinder, the 
pencil will always point in the same direction. That is, 
all its positions will be parallel to each other. In a right 
circular cylinder, such as a tin can, this line is perpen- 
dicular to the bases. In other kinds of cylinders, the line 
may form less than a right angle with the bases. 

Parts of a Cylinder. In a right circular cylinder, the 
radius of each of the bases is the radius of the cylinder. 
The diameter of the bases is the diameter of the cylinder, 
and their circumference is the circumference of the cylinder. 
The perpendicular distance between the bases of a 
cylinder is its altitude. 

The Area of the Lateral Surface of a right circular 


cylinder equals the area of a rectangle whose length 
equals the circumference of the cylinder, and whos 
width equals the altitude of the cylinder. ‘Thus, to find 
the area of the lateral surface, multiply the circumfer 
ence by the altitude. If L stands for the area of the lateral 
surface, r for the radius of the cylinder, and A for the 
altitude, then L= 275. 

The Volume of a Cylinder equals the product of the 
arca of one base times the altitude. If V stands for the 
volume, r for the radius of the base, and А for the alti» 
tude, then V» жуй, 

The Total Area of a Cylinder equals the arca of the 
lateral surface plus the area of the bases. If А stands for 
the total area, then A= L-4-2m?. Миза С 

See also CIRCLE. 

CYLINDER BLOCK. See Gasouine Excixe (Cylinder 
Block). 

CYMBAL, S/HM bul, is a circular brass percussion 
instrument, shaped like a broad-brimmed hat. It has a 
small bass, like the crown of a hat, in the center, A 
leather thong attached to the boss serves as a handle 
A variety of sound effects can be obtained by striking 
two cymbals together, or by striking one cymbal with 
beaters. Cymbals come in all sizes, but most percus- 
sionists in symphony orchestras prefer cymbals with a 
diameter of 14 or 15 inches. All cymbals are hand-made, 
and no two are exactly alike, As a result, each cymbal 
has a sound slightly different from all others. 

Objects resembling cymbals were found in the ruins 
of an Indus civilization of 3,000 в.с. They were used in 
Isracl as carly as 1100 B.C. The name comes from the 
Greek, kymbalon, meaning hollow of a cup. Cymbals 
made their earliest orchestral appearance in 1680 in the 
opera Esther, in Hamburg, Germany. The finest cym- 
bals are made by an Armenian family, Zildjian, whic h 
has held the secret since 1623. Силикз В. RiGWTER 

CYMBELINE. Sec SHAKESPEARE, WiLLIAM (Types of 
Plays; table, Fourth Period; Famous Quotations). 

CYME, syme, is a type of flower, cach stalk of which 
has a blossom. They are produced from the top down- 
ward, or from the center outward. Common examples of 
cymes include tulips, poppies, crab apples, phlox, and 
certain species of dogwood. 

CYMRY. See CELT. 
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CYNIC SCHOOL OF PHILOSOPHY 


CYNIC SCHOOL OF PHILOSOPHY was founded in 
the Os в.с. by Antisthenes, a disciple of Socrates. Не 
took as his starting point the doctrine of his great teacher 
that virtue rather than pleasure is the chief end of life, 
and constitutes true happiness. He argued that the 
wise man is the one who looks with contempt on all the 
ordinary pleasures of life, and lives without regard for 
riches or honors. Continued happiness, he declared, is 
not possible if man has wants and desires which may 
not be satisfied. He is bound by no obligations to 
society, state, or family, because these things give rise 
to desires that cannot be satisfied. 

Among the enthusiastic followers of Antisthenes was 
Diogenes, who carried the principles of the school to an 
extreme, living, it is said, on the coarsest bread and 
sleeping at night in a tub. Zeno, of the later Roman 
period, was another distinguished Cynic. Though not 
of the greatest importance as a group of philosophers, 
the Cynics form the link between Socrates and the more 
influential Stoics. 

Some authorities say that the name cynic refers to 
Cynosarges, the name of the building in Athens where 
the Cynics first met. Others say that the name comes 
from the Greek word for dog, and refers to the rude 
manners of the Cynics. In ordinary speech, a person 
who sneers at the idea that goodness exists in human 
nature is often called a cynic, Н. M. KALLEN 

Sec also Dioceses; Srorc; Zeno. 

CYNOSURE is a name for the North Star, or Polaris 
(see Nort STAR). It is also used to mean center of 
attraction. 

CYO. Scc CATHOLIC YOUTH ORGANIZATION. 

CYPRESS, SY pruhs, is any one of a group of tall ever- 
green trees that grow in North America, Europe, and 
Asia. There are about 13 species or kinds, six of which 
grow naturally in southwestern United States. The trees 
adapt themselves readily to warm climates, and garden- 
ers often use them as ornamentals. 

Cypress trees have small, scalelike leaves that grow in 
dense fan-shaped sprays. Their globe-shaped cones are 
covered with woody scales that look like small shields. 
Cypress wood is light brown and durable. It smells 
strongly of cedar. 

The Monterey cypress is one of the most picturesque 
trees in North America. It is named for the Monterey 
Peninsula of California, its native region. Its trunk is 
rather small, rarely more than 20 inches in diameter. It 
has long, strong, massive limbs that spread and grow in 
unusual shapes. The whole tree is gnarled and bent by 
the constant strong ocean winds. The Monterey cypress 
is a favorite subject for artists because of its picturesque 
beauty. 

The bald cypress, well known in the southeastern 
United States and in Mexico, is not a true cypress. It is 
closely related to the sequoias of California (see SEQUOIA). 
In prehistoric times, these trees were widely distributed 
throughout Europe and North America. But only two 
species remain. ў 

The bald cypress grows along the banks of streams 
and in swamps. It grows to a great age and large size, 
sometimes 150 feet high and 17 feet in diameter. Its 
durable wood is often called the wood eternal. The mas- 
sive trunk of the tree tapers upward from its wide, 
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flaring base, where massive roots combine : 


form 
porting buttresses. The roots of these trees form Ёле, о 
knobs, that protrude above the surface of the water 
Scientists believe that these knobs provide air for the 
roots. ' 
Scientific Classification. The cypresses | 


long to the 


pine family, Pinaceae. The Monterey cypress is genus 


Cupressus, ies macrocarpa. The bald cypress is Classified 
=, Жим. д Rien 4 отон, fu. 

See also Cone-Beartinc Trees; Louris, (color 
picture, Fishing and Hunting); Tre: r picture, 
Evergreen Trees). 

CYPRESS GARDENS, Fla., is а beautil iden and 
water playground on Lake Eloise. It lic u Winter 
Haven in the central part of the state. Tho site of the 
gardens was a wild swamp until the 1930's. 1: has been 
developed into gardens of rare and exoti ants from 
all parts of the world. Huge cypress and oak trees shade 
footpaths and banks of gardenias, azaleas, camellias, 
and other flowers. Water-skiing exhibitions are held 
every day. Клтикух лавку MANNA 

See also Fiorina (color picture). 

CYPRUS (pop. 513,700) is an independen: republic, 
and a member of the British Commonwealth. It is the 
third largest island in the Mediterranean Sea. Cyprus 
lies in the northeast corner of the Mediterrancan, about 
40 miles from the coast of Asia Minor | he island 
covers an area of 3,572 square miles. Mountain ranges 
border its north and south coasts, rising to nearly 6,900 
feet. An almost barren plain lies between ihe ranges. 


The island once supplied timber for Greek and Egyp- 
tian fleets. 

Most of the people are farmers. They aise wheat, 
barley, oats, cotton, olives, grapes, and pomegranates. 


In ancient times, Cyprus was famous fo: its mineral 
wealth, especially Cyprian metal, or copper. Our word 
copper comes from cuprum, the Roman name for Cyprian 


metal. Copper is still a leading export. Cy jus is also a 
source of asbestos and umber. 

Egypt conquered the Greek and Phoenician colonists 
of Cyprus about 3,500 years ago. Assyria, and later 
Persia, controlled the island. It was part of the empires 
of Alexander and the Ptolemies, Rome, Byzantium, 
and Baghdad. During the Crusades, it fell ıo Richard 
the Lion-Hearted, and for 300 years was a feudal king- 
dom. After a brief Venetian rule, the Turks governed 
for another 300 years. From 1878 to 1914, Great Britain 
administered the island for Turkey. When Turkey 
entered World War I against the Allies, Great Britain 
annexed the island. Cyprus became a crown colony in 
1925. Nicosia is the capital (see NicosrA). 


The Island of Cyprus Lies in the Mediterranean. 
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Mediterranean Sea 


The British made Cyprus a strong military base and 
шет offered the island limited self-government, About 


8 of every 10 Cypriotes are of Greek descent, The sex 


ye Turkish. Creek Cypriotes demanded 

се union wit Greece, enosis. The Turkish 

wanted Britis rule. The British declared а state of 
emergency i» 1955 when guerrilla attacks In 
1956, Great Britain exiled Archbishop the 
Greek Cypriv\ religious and political leader, for a year. 
Britain charx: | he supported terrorism. Great Britain, 


Turkey, and (reece signed a treaty in 1959 that 


Cyprus independence іп 1960. Archbishop Makarios 
was elected ( vprus’ first president. Cyprus joined the 
British Com::0nwealth in 1961. Farben G. Ма ием 


CYRANO DE BERGERAC, SEE rah xo duh вама guh 
RAHK, or S1 HR uh no duh BEHR zhuh rack, SAVINIEN 
DE (1619-1655), was the French poet, dramatist, and 
soldier on whose life Edmond Rostand based his 
famous play Cyrano de Bergerac (sce ROSTAND, EDMOND). 
Cyrano was а man of reckless bravery. He gave up an 
army career to study science and literature. Cyrano 
wrote Voyage to the Moon and History of the Republic of 
the Sun. He was born in Périgord, Р. J. Скомтжу 

CYRENAICA. See LIBYA. 

CYRIL OF ALEXANDRIA, SAINT (a.n. 2 ЭН), 
presided over the Council of Ephesus which condemned 
Nestorius in +31. He served as Patriarch of 
from 412, and did much to shape Catholic doctrine on 
the Trinity and the Person of Christ. Unhappily, his 
impetuosity lessened his effectiveness with adversaries. 
He was born in Alexandria. WALTER J. BORGMARDT 

CYRIL OF JERUSALEM, SAINT (А.р. 3152-386), 
played a prominent part in the struggles regarding the 
Trinity in the mid-300's (see Твлмітү). He was ban- 
ished from Jerusalem three times for opposing Arianism 
(see Artanis). He was one of 150 orthodox bishops 
at the Council of Constantinople in 381. He was born 
near Jerusalem. WALTER J. BURGHARDT 

CYRILLIC ALPHABET. See ALPHABET; Russian LAN- 
GUAGE. 

CYRUS THE GREAT (reigned 559-529 в.с.), some- 
times called Cyrus THE Exper, founded the ancient 
Persian Empire. His ancestors had been vassals of the 
Median kings, ruling Anshan near the Persian Gulf. 

There is a legend that Cyrus’ grandfather Astyages 
tried to have him killed when an infant. Astyages feared 
that he might be overthrown by his grandson. Cyrus 
Was protected by a shepherd and was eventually re- 
stored to his parents. When he grew up; he formed an 
army of Persians, overthrew his grandfather, and be- 
came king of Media and Persia. He made himself mas- 
ter of Lydia by defeating Croesus in 546 в.с. А few 
years later, he defeated Nabonidus, King of ees 

Cyrus was a wise, generous ruler. He permitted 8 
Jews to return to Jerusalem from captivity In Babylonia. 
He took the title “King of the Work , and tried to 
organize his lands. Cyrus was slain in an expedition 
against the Scythians. Е. А. x 

CYRUS THE YOUNGER (4242-401 B.C), the son 
Diss II and a brother of Artaxerxes П ш 359 в.с.) 

came king of Persia їп 404 B.c. Cyrus po 
his brother, and was condemned to death. piesa 
Spared him, however, at the request of their T S 
While acting as governor of Asia Minor, Cyrus co Gro 
an army of 100,000 men, 13,000 of whom were 
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Lammasu. 
CYTOLOGY, iy T AHL eh jih, is the study of the i 
and organization of cells, Microscope 


Rome. The first Russian ruler to adopt the 
а the Terrible, in 1547. The last czar was 
icholas II (1868-1918). The Russian empress was 
МРЗ the «uisa, and the crown prince was called 
itch. Sce also CAESAR; gend m. 
i E Д $n two 
CEO bk ир мрн pur Moravia. More 
population of Ceechoslovakia is Grech 
ee ke pom are chiefly Slovak. The Crechs 
descendants of carly Slavic immigrants. Physically, 
the are much like the people of Bavaria. They average 


т ilesi Slovakia. Watox Masser Koomas 
Zaeri E. Czecnosovaxia (The People); 
MORAVIA. 


e 
CZECHOSLOVAKIA, CHECK oh sloh VAH kik ah, is a 
munist-controlled country in the center of Europe 
land of the Czechs and the Slovaks, two closely 


5. The Czechs live in the western 
areas called Bohemi 


cast, m Slovakia 


part of the country, ir 
Fhe Slovaks live in t 


name 


1 and Moravia 
lhe official 
try is ČESKOSLOVENSKÁ REPUBLIK A, OF 
REPURLIC or CZECHOSLOVAKIA. The capital and largest 
city is Prague (Praha 


Czech 


of the cour 


slovakia has beautiful scenery, with rugged, 
hills, апа rolling 
plains. Its natural resources include black, fertile farm 
is and valuable minerals 


snow-capped mountains, rounded 


The country is almost as 
as New York, but has about 3,000,000 less people. 


his landlocked сол 


ty is completely surrounded by 
It has always depended on some other 
protection 


I The area that is now Czecho- 
slovakia belonged to Austria-Hungary before World 


т countries 


country f 


Type of Government: Communist dictatorship. 

Capital: Praguc 

Divisions: 11 regions 

President: Elected by the 
seven-year term 

Parliament: 300 members of a National Assembly, 
serving six-ycar terms 

Area: 49,354 square miles. Greatest distance: (cast-west) 
about 600 miles; (north-south) about 185 miles. 

Elevation: Highest, Gerlachovka Peak, 8,737 feet; Low- 
est, 380 feet, near Zemplin on the Hungarian border. 

Populatio 296,243. Density, about 269 persons per 
sq. mi. Distribution, rural, 51 per cent; urban, 49 per cent. 

Chief Products: Agriculture, bar ley, hops, oats, potatoes, 
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National Assembly for a 


FACTS IN BRIEF 


CZECHOSLOVAKIA 


Prague, ! f Cech 
slovakia | mony 
bridges t ings 
and factor banks of 
the Vitov А River 


Rapho- 


War I. In the period between the м 
slovakia was a free republic. After \\ II 
became a communist police state 


The Land and Its Resources 


Location, Size, and Surface Features. ( 
is a long, narrow, slipper-shaped count 
toe of the slipper points east toward R 


lies west and northwest of the country. P ies t 
the north. The Color Map shows that Hı south 
and southeast, and Austria is south west 
Czechoslovakia covers 49,354 square mi 
Czechoslovakia’s natural regions are B ia, Mo- 
ravia, and Slovakia. These areas also w« for 


political divisions. Bohemia is in the w art 
the country. It is a saucer-shaped plateau 
mountains around the edge. Gaps in 
ranges lead into the countries to the пог 


гус, sugar beets, wheat. Mini coal, copper, garnets, 
graphite, iron, lead, rock salt, silver, uranium. Manufa 
turing and Processing, beer, beet sugar, boots and shoes, 
chemicals, china, glass, gloves, lumber, machinery, malt, 
paper, processed foods, steel, textiles. А 
Flag: A blue triangular wedge appears on a broad 
white horizontal band at the top and a broad red hori- 
zontal band at the bottom. See Frac (color picture, 
Flags of Europe). 
National Holiday: Liberation Day. 
National Anthem: “Kde domov muj 
Homeland”), p 
Money: Basic unit, Koruna, or crown. For its value ir 
dollars, see Money (table, Values). 


May 9. 
(“Where Is My 


1 


Rivers end lobes 


Cres 


Natural Resources 


Climate 
, Cio shaalevehio te e Jie lmaoo thee Mew Tert prere 
( 
The People and Their Work 
The People ( 
( S k Agric vure 
| м 
( = M 
S Abe 
( 
Amor hese are 
Czechoslovakia (Shown in Block) Lies South of Poland. Monvfoxturimg 
م‎ 
| 
Mining 


comes from the Teschen region near Ostrava. Poland 
took this area in 1938, but returned it in 1945, 

Transportation and Communication. Czechoslovakia 
has more than 9,000 miles of main railroads, all owned 
by the government. Two main railway lines connect 
rural areas with Bratislava and Prague. Telephone, 
telegraph, and postal services also are government- 
owned. There are about 48,000 miles of roads and high- 
ways. Airlines also serve the country. Radio and 
television stations, controlled by the government, 
broadcast from Prague and other major cities. 

Trade. Czechoslovakia trades almost entirely with 
Russia and its communist satellites, All foreign trade 
companies are monopolies, controlled entirely by the 
government. The country buys wool and cotton from 
neighboring Balkan countries, and iron ore and food 
from the other countries of Europe. The Czechoslovaks 
export cloth, glass, shoes, and food products. 


Social and Cultural Achievements 


Leading Universities: Charles University, founded at 
Prague in 1348; František Palacký University, founded at 
Olomouc in 1576; Czech Technical University, first founded 
at Prague in 1707, later reorganized; Masaryk University, 
founded at Brno in 1919; Slovak University of Bratislava, 
founded at Bratislava in 1919. 

Leading Museums: National Museum at Prague, with 
large collections of art, manuscripts, early printed books; 
Strahov Monastery, with collections of religious art; Wald- 
stein Palace Museum at Prague, with collections of military 
souvenirs; Industrial Museums at Brno and Olomouc, with 
collections of Czech and Moravian handicrafts. 


Education in Czechoslovakia is strictly controlled by 
the Communist government. Children between the 
ages of six and eighteen must go to school. Russian is 
the only foreign language taught in the lower schools. 
Students may study other languages only as hobbies. 
Before World War II, schools were conducted in five dif- 
ferent languages in the different regions of the country, 
and school laws also varied from one district to another, 
The Communists did away with these differences. 
Classes are now conducted either in Czech or in Slovak, 
and school laws are uniform throughout the country, 

Libraries. Prague, the capital, is especially rich in 
libraries. Its libraries include those of the National 
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Czechoslovak Industries 
provide work for about one out 
of every three persons in the 
country. Automobiles are among 
the products manufactured, 


Hydroelectric Power is one 
of the most important power 
resources to run industries. This 
dam on the Оһге River supplies 
electric power for near-by 
Karlovy Vary (Karlsbad). 


E to; Black Star 


Museum, Charles University, the Strahov Monastery, 
and the Metropolitan chapter. These libraries contain 
about 15,000 manuscripts dating from the Middle Ages, 
and many other rare and valuable books 

The Arts of Czechoslovakia are based on handicrafts, 
for which the people are famous. The people in small 
villages still wear local costumes decorated with colorful 
embroidery and elaborate needlework. Other ancient 
crafts include weaving and pottery making 

In the late 1800’s and early 1900’s, composers and 
authors responded to the growing feeling of na tionalism 
among their countrymen. Bedřich Smetana expressed 
his love for his country in such works as the popular 
symphonic poem, “The Moldau.” Antonín Dvořák 
based much of his work on Bohemian and Moravian 
folk tunes. Gustav Mahler's music expressed the yearn- 
ings of his people. Later leaders in music included Leoš 
Janáček (1854-1928), Josef Suk (1874-1935), and Bohu- 
slav Martinů (1890-1959), who spent his later life in 
America. Among the authors who expressed the feelings 
of nationalism in Czechoslovakia were its first presi- 
dent, Tomáš G, Masaryk, and the novelist and play- 
wright, Karel Čapek. Franz Kafka (1883-1924), born 
in Prague of Jewish parents, was one of the most 
influential novelists writing in the German language. 

Religion. About three out of four persons in Czecho- 
slovakia are Roman Catholics. There also are about 
900,000 Protestants, about 950,000 members of the 
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Economic troubles hit the country in the middle 
195078 when the Government’s nationalization program 
failed to produce what it had promised. The Govern- 
ment managed to avoid inflation by manipulating the 
food-rationing program, revaluing the currency, and 
controlling prices. But it deprived the people of their 
savings and of consumer goods. Western observers be- 
lieved that the causes underlying these restrictions were 
(1) a weakening in the country’s economy due to the 
strain of Russian-imposed production goals and (о) bitter 
resistance on the part of the people to new sacrifices for 
their Communist bosses. 

In 1957 President Zápotck$ died. Antonin Novotny, 
First Secretary of the Communist party, succeeded 
him. S. Harrison THOMSON 
Related Articles in WORLD Book include: 


BIOGRAPHIES 


An alphabetical list of biographies relating to Czecho- 
slovakia appears under the heading Czechoslovakia in 
the BIOGRAPHY section of the READING AND STUDY GUIDE. 


CITIES AND VILLAGES 


Bratislava Karlsbad Ostrava Prague 
„Brno Lidice Plzeň 
History 
Austria (History) Magyar 


Austria-Hungary 
Beneš, Eduard 
Charles (IV) of the 


Masaryk (family) 
Munich Agreement 
Slovak 


Holy Roman Empire Sudetenland 
Czech ў Thirty Years’ War 
Hungary (History) World War I 


Little Entente World War 1I 


PrrysIcAL FEATURES AND REGIONS 


Bo hemia Ruthenia 
Carpathian Mountains Silesia 
Elbe River Slovakia 


Moravia 
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Sudetes Mountains 


Dyeing Easter Eggs, a Slovak woman paints hot wax patterns 
on an egg. Next, she dyes the egg with one color. Then she 
scrapes off the wax and makes a new pattern. The dye does not 
color the waxed parts of the egg. She repeats the process with 
different colored dyes to create many elaborate designs, 
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UNCLASSIFIED 
Clothing (color Oats Slav 
picture, Europe) Ruthenian Sokol 
Hop Rye Sugar Beet 
Outline 


1. The Land and Its Resources 


A. Location, Size, and C. Natural Resources 
Surface Features D. Climate 
B. Rivers and Lakes 
Il. The People and Their Work 
A. The People E. Mining 
B. Cities F. Transportation and 
C. Agriculture Сопипипісайоп 
D. Manufacturing G. Trad: 
Ill. Social and Cultural Achievements 
A. Education C. The Aris 
B. Libraries D. Religion 
IV. Government 
V. History 
Questions 
What Czech religious leader was burned at the stake? 


When did Czechoslovakia first become a country? — 

What state in the United States is about the same size 
as Czechoslovakia? ; 

Who were the Sudeten Germans? Why were they im- 
portant in the country’s history? 

What is the Sokol movement? 

How did the Munich Agreement affect Czechoslo- 
vakia’s history? 


CZERNY, CHER nee, KARL (1791-1857), an Austrian 
piano teacher and composer, is remembered chiefly for 
his piano studies. Many of his best compositions are 
collected in the Complete Theoretical and Practical Piano- 
forte School. Czerny was born in Vienna. He studied 
first with his father, a musician, and then for three 
years with Ludwig van Beethoven. He chose to become 
a piano teacher rather than pursue a concert career. He 
was extraordinarily successful, and taught famous р!ап- 
ists such as Franz Liszt. ROBERT U. NELSON 

CZOLGOSZ, LEON. Scc Burraro (History); Me” 
Кіміву, WILLIAM (Assassination). 


